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1. Range of Load Cell Capacities Covered by a Certificate of Conformance 
 
Guidelines addressing the load cells to be submitted for test to demonstrate compliance with the influence factors 
requirements are included in Appendix A to the 1987 Final Report of the Specifications and Tolerances Committee. It was 
concluded that an additional guideline is needed to clearly indicate that the load cell capacity tested for NTEP is to be 
approximately mid-range in the typical 10:1 ratio of the range of load cell capacities to be covered by a Certificate of 
Conformance. Judgement must still be used to select the appropriate capacities to be tested and number of load cells to be 
tested based upon the capacities of the load cells, number of scale divisions for which the load cells are being tested, and 
the availability of test facilities among others. The objective of this guideline to prevent a load cell at the extreme of the 
range of capacities to be tested in an effort to cover a 10:1 range of capacities. 
 
2. Manufacturer Access to Test Equipment 
 
Since the testing for compliance of load cells with the influence factors requirements is practical only in a laboratory, a 
manufacturer must be able to regularly test production cells to verify compliance with the requirements. It was concluded 
that a manufacturer must have regular access to equipment to verify that the load cells being manufactured are in compliance 
with the applicable specifications. The equipment does not have to be within the manufacturer's plant; the equipment may 
be in a private laboratory or may be an NTEP laboratory. If it can be shown through test data that control on dimensions of 
a load cell is sufficient to control the performance of the cell, then the test equipment is the equipment needed to monitor 
the dimensions of the load cell. This last situation may exist for hydraulic load cells. 
 
Having reached a consensus that each manufacturer must have access to test equipment for all cells tested under NTEP and 
covered by a Certificate of Conformance, the committee discussed the following related questions. 
 
1. How does simply having access to test equipment assure that load cells are being tested on a regular basis? 
 
2. How frequently should a manufacturer test production load cells to verify compliance with the influence factors 

requirements? 
 
3. Who determines if the manufacturer's test program is adequate and sufficient to verify compliance of production 

load cells to the requirements? 
 
4. Since electronic scales of all capacities are subject to the same considerations as load cells, is it logical to conclude 

that production scales should be tested periodically to verify compliance with the influence factors requirements? 
 
It was mentioned that the adequacy of a test program would be determined din discussions between a manufacturer and 
NTEP (participating laboratories). This would require an enforcement agency to judge what is adequate equipment and a 
sufficient test program but the enforcement may not have the expertise to make this judgement. There is also a concern that 
the government would be placed in the position of evaluating a manufacturer's quality control program which may not be 
an appropriate role for government. The consensus appeared to be that the manufacturer should have the right to decide 
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what constitutes adequate controls on manufacturing and that it was the responsibility of weights and measures enforcement 
to verify that the load cells and ultimately the final assembled scales meet the requirements of Handbook 44. 
 
As part of this issue is the verification that devices installed in the field comply with the original type and that the load cells 
in a scale have been tested and are being used within their prescribed performance parameters. Some of the load cells 
parameters to be checked in the field to verify that the scale and its major components are correct. Examples are: 
 
1. the scale or the load cells used in large capacity scales must have been tested for influence factors and received a 

Certificate of Conformance; 
 
2. the load cells are of the correct accuracy class for the application, and that the number of scale divisions for the scale 

is consistent with the Certificate of Conformance for the original scale or its major components; 
 
3. the equipment must be properly marked with the accuracy class and number of divisions; 
 
4. the scale division must be such that the scale is operating at a value not less than vmin for the load cell (for example, 

for a multiple-load cell vehicle scale, the value of the scale division divided by the number of load cells in the scale 
must be greater than or equal to vmin for the load cells); and 

 
5. the scale performs within the applicable tolerances for the application. 
 
One difficulty in verifying that a correct load cell is being used in a scale is that only load cells tested separately for 
compliance with the influence factors must be marked with prescribed information. In the case of small capacity scales, the 
load cell may not have any marking and the scale may have to be disassembled to verify the load cell that is being used. 
 
The importance of field verification should be emphasized. The implementation of the influence factors requirements in t 
he U.S. market involves three primary steps as far as weights and measures enforcement is concerned: 
 
1. the adoption of the influence factors requirements in Handbook 44; 
 
2. the establishment of a type evaluation process to test new types of scales and load cells for compliance with the 

influence factors, as well as to all other appropriate requirements; 
 
 
3. the development and implementation of a verification process to assure that load cells used in scales and the scales 

installed in the field comply with the influence factors. 
 
Without an effective verification process (step 3), the first two steps are almost meaningless. An effective verification 
process is critical to assuring fair competition in the marketplace. Field verification of the load cells used in scales is 
complicated by the fact that only load cells tested separately for compliance with the influence factors must be marked with 
prescribed information. In the case of small capacity scales, the load cell is not required to have any marking, and the scale 
may have to be disassembled to determine the load cell used in the scale. 
 
The Technical Committee was unable in the time available to develop a complete and unified solution to the issue of 
verifying the compliance of production load cells and scales with the influence factors requirements or the issue of verifying 
that field devices are consistent with the original type. These issues are ultimately policy issues (based upon technical 
information) and referred to the NTEP Board of Governors or resolution. 
 
3. Test of a Load Cell to Partial Capacity 
 
The question being addressed is whether or not a Certificate of Conformance can be issued for a load cell or a family of 
load cells based upon the test of a load cell to only a part of its capacity., Ibis would be the case if test equipment is not 
capable of testing a load cell to full capacity. 
 
The consensus of the Committee is that a full Certificate of Conformance cannot be issued for a family of load cells or even 
a single load cell if it cannot be tested to capacity over the specified temperature range. 
 
Note to Committee Members: 
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During the period when NTEP does not have facilities to test load cells, NTEP may (and intends to) issue provisional 
Certificates of Conformance for a family of load cells if it concludes that the data submitted are verifiable and justifies 
issuing a provisional certificate. A full certificate of conformance may be issued for a particular model cell tested to partial 
capacity for use up to the maximum applied test load but the full certificate would not apply to the rated capacity of the 
load cell. These guidelines are in addition to the NTEP policy to issue full Certificates of Conformance for load cells based 
upon a review of the test data (to capacity), an evaluation of the test facilities, and witnessing some of the tests to verify 
load cell performance. Load cells receiving provisional certificates of conformance are subject to being retested once NTEP 
has facilities to test the load cells to capacity. 
 
4. Load Cell Test Procedures and Data Analysis 
 
Several aspects of test procedures and data analysis were discussed. The conclusions are stated below. 
 
1.      Load cells are to be exercised at each test temperature before test date is collected.  
 
2.      It is not necessary to test a load cell over its minimum utilization range (vmin times n). The test of a load cell to its 

rated capacity is the worst case condition. If a load cell is used over only a part of its range, its performance will 
improve. 

 
3. It is recommended that class III L load cells be tested near the following test loads: 500 v, 1000 v, 4000 v, near 75 

percent of capacity, and near capacity as a minimum. The upper limit currently specified in the test of a load cell will 
be deleted. 

 
4. A return to zero test may be used in place of a creep test to evaluate the time dependence (creep) characteristics of a 

load cell. The return to zero test will be based upon IR60 section 15.3 but 60 minutes will be used instead of 30 
minutes. The first reading is to be taken 20 seconds after the load is removed. 

 
5.  The times specified in the load cell test procedures for loading or unloading test weights are to be treated in the 

following manner: 
 

The time to load or unload test weights and read the indicator shall be as short as possible and shall not exceed the 
time specified in the table. The reading may be taken as soon as it is stable. 

 
6.  A high resolution indicator is recommended when testing class III L load cells so that the repeatability at the return 

to zero for a test run can be better analyzed. 
 
7.      The data analysis for load cells will continue to be normalized around the 75 percent of capacity for the initial 

ascending-load tests at room temperature. 
 
8.  The tolerances for the repeatability error stated in the tables in the NTEP procedures are incorrect and will be 

changed. The tables are based upon the absolute value of acceptance tolerance, but Handbook 44 specifies that the 
repeatability tolerance is based upon the absolute value of maintenance tolerance. Ibis has the effect of doubling the 
tolerances currently stated in the tables. 

 
9.  The tolerance specified in Handbook 44 for class III L load cells is unacceptably large due to an oversight. The 

Technical Committee recommends that Handbook 44 be changed in 1988 to correct the oversight. The recommended 
creep test tolerance for class III L load cells is twice that for class III load cells. The smaller tolerances will be used 
immediately in data analysis. 

 
10.  Note to Committee members: As a result of the discussion of IR60 at the meeting on June 25, NTEP will require 

that all data values for individual runs at the various temperatures be within the error band to be acceptable. The 
average values for runs at a specified temperature will still be used for interpolation or extrapolation. 

 
5. Marking of Load Cells 
 
Because NTEP has specified different tolerances for load cells depending upon whether the load cells are to be used in 
single-(s) or multiple-(m) cell applications, the number of divisions for which the load cell may be used will vary with the 
application. Additionally, the same type load cell may be used in both class III and III L scales. The load cell will probably 
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have a different number of scale divisions for the different accuracy classes. Consequent, the Technical Committee 
recommends that the Specifications and Tolerances Committee amend its final report to require that load cells also be 
marked with an S or M in conjunction with the accuracy class and number of scale divisions for each application in which 
the load cell may be used. 
 
6.   Testing Wheel-Load Weighers 
 
The method of testing wheel-load weighers for compliance with the influence factors requirements was briefly discussed. 
The conclusion was that a test stand using a load cell as a reference standard may be used to test wheel-load weighers 
because of the large tolerance applicable to them. However, the considerations listed below must be satisfied. 
 
1. A load cell used as the force standard will be calibrated by dead-weights. 
 
2. The force standard load cell will be recalibrated at specified intervals. 
 
3. The stability of the force standard load cell will be demonstrated by intercomparing it, over its full test range, with 

one or more other load cell force standards. Control data will be maintained on these intercomparisons. 
 
4. The temperature sensitivity of the load conducting system consisting of the load cell force standard, the readout 

instrument, and connecting cables will be determined and, test data will be corrected accordingly. 
 
5. The creep characteristics of the force standard load cells at the test temperatures will also be determined and, test 

data will be corrected accordingly. 
 
Guidelines for the frequency of calibrations and load cell inter comparison along with test procedures will be documented. 
The NBS will draft a recommendation for review. 
 
7.     Additional Board of Governors' Issue 
 
In the June 5, 1987 letter, Mr. Peter Perino, Transducers, Inc., suggests that improved control of production load cells can 
be achieved by requiring the manufacturer certify that all parts produced as the stated model number will meet the required 
specifications. The Board of Governors will review the proposal to determine if NTEP should require manufacturers to 
provide such a statement. 
 
NTEP Policy and Procedures, Section 1, Applicants for Evaluation, states that devices will be manufactured to replicate the 
device that has been evaluated. Requiring the manufacturer to certify that production units will conform to evaluated types 
emphasizes a point that is critical for fair competition. It is conceivable that manufacturers would provide such a certification 
statement if asked regardless of the level of quality control on production. The significance and benefit of requesting a 
certification statement should be explored. 
 



 
National Type Evaluation Technical Committee 

Weighing Sector  
Meeting Summary 

October 28 – 29, 1987 
 

 
Agenda Items 

 
I. Review of Technical Policy and Test Procedures for Load Cells ........................................................................... 1 
2.  Number of Load Cells to be Tested .......................................................................................................................... 2 
3.  System Upgrade of Load Cells .................................................................................................................................. 3 
4. Compliance of Production Devices ........................................................................................................................... 3 
5.  Repair and Replacement of Scale Parts. .................................................................................................................. 4 
6. Repair or Remanufacture of Load Cells. ................................................................................................................. 4 
7.  Repeatability of Load Cell Test Data. ...................................................................................................................... 5 
8.  Tolerances for Multiple Load Cell Applications, Class III and III L .................................................................... 5 
9. Tests for the Temperature Effect on Minimum Dead Load Output (MDLO). .................................................... 5 
10. NTEP Certificates Applicable to Lesser Grade Load Cells. .................................................................................. 6 
11. Load Cells Made of Different Metals. ...................................................................................................................... 6 
12. Marking of Weighing Elements ................................................................................................................................ 6 
13. Marking of Indicating Elements. .............................................................................................................................. 6 
14. Pre-NTEP Approved Devices. ................................................................................................................................... 6 
15. Definition of Weighing Element ............................................................................................................................... 7 
16. Model Designations for Modified Equipment. ........................................................................................................ 7 
17. Manual Gross Weight Entry Capability. ................................................................................................................. 7 
18. Marking of Scale Capacity by Scale Division. ......................................................................................................... 7 
19. Weight Unit Symbols. ................................................................................................................................................ 7 
20. Key Markings and Symbols. ..................................................................................................................................... 7 
21. Level-Indicating Means. ............................................................................................................................................ 8 
22. Position Testing of Vehicle Scales. ............................................................................................................................ 8 
23. Next Meeting. ............................................................................................................................................................. 8 
 
 
 
 
The members of the NTEP Board of Governors attended the Technical Committee meeting to hear discussions on issues 
to be decided at their meeting. The decisions of both the Technical Committee and the Board of Governors are reported 
together under each subject heading. 
 
I. Review of Technical Policy and Test Procedures for Load Cells 
 
The Technical Committee- discussed the NTEP load cell policy and test procedures mailed September 22, 1987. The 
following changes or corrections were made and have been incorporated into the draft of NCWM Publication No. 14. 
 
I .  Page 5, line 4, the "0.3" was changed to "one-third." 
 
2. Page 5, the second to the last paragraph was deleted. 
 
3. Page 7, a criterion was added under "Load Cells to be Submitted for Test" to the effect that, if metals of significantly 

different metrological characteristics are used for load cells within a family, then data must be submitted for load 
cells made of each different metal. (See Item M.) 

 
4. Page 9, a line was added to identify the direction of loading the load cell, i.e., tension, compression, or both. The 

last sentence of the load Cell application form was changed to read, "Please include drawings of the family of cells 
and authorize payment for the costs involved." 
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5. As a result of discussions later in the meeting, the paragraph on page 8 under 'Multiple Load Cell System 
Tolerances" was deleted and replaced with the following (as amended by the Office of Weights and Measures to 
generalize the application to the scale verification scale division of e): 

 
To recognize the cancellation of random errors, the tolerance applied to Class III and III L load cells used in multiple 
load cell applications shall be: 

 
 (a) 1.0 times the scale tolerance for tests to determine load cell error repeatability error, and creep; and 
 
 (b) 0.7 times the scale tolerance for the temperature effect on minimum dead load output. 
 

The value of the minimum verification scale division for the load cell shall be based upon the tolerance for a single 
load cell application. This value shall be marked on the load cell or contained in an accompanying document. 
However, these load cells may be used in multiple load cell applications wherever 

                 __e__   
  vmin  ≤  /n 
 
 where vmin  =  minimum verification division for the load cell 
            e   =  the value of the verification scale division for the scale 
            n   =  the number load cells in the scale. 
 

As a result of this change in policy, the tolerance for multiple load cells for temperature effect on minimum dead 
load output was changed on both pages 12 and 13 from "l.0 vmin /5 °C" to "0.7 vmin /5 °C. 

  
The Board of Governors adopted this change in policy as a result of a recommendation of the Technical Committee. 
(See Item VIII.) 

 
6. Page 8, under "Marking Requirements for Load Cells," an explanation was added stating that a manufacturer may 

market load cells as part of the same family with fewer scale divisions and larger vmin values than the cells evaluated 
by NTEP without requiring an additional type evaluation. However, each load cell must be marked with the 
appropriate n and vmin. 

 
 Since data for load cells will be submitted up to and after January 1, 1988, and the Certificates of Conformance for 

some load cells will not be issueduntil after January 1, 1988, manufacturers are to mark these load cells with the 
anticipated values for which a Certificate will be issued in order to comply with the Scales Code paragraph S.6.10. 
Manufacturers must have submitted load cell test data by December 31, 1987, or they are subject to having their 
load cells rejected by weights and measures officials after January 1, 1988, as not demonstrating compliance with 
NBS Handbook 44. Weights and measures officials should be aware that load cells used in relatively small capacity 
scales (less than 2000-lb capacity) may not have been tested separately and are not required to be marked under S.6. 
10. (See Item 10.) 

 
7. The table on page 14 listing the maximum times for placing weight on a load cell is to be applied to the creep test. 
 
2.  Number of Load Cells to be Tested 
 
The Technical Committee discussed whether or not the number of load cells that must be tested before the multiple load 
cell tolerances apply, should be decreased from two to one. The reasons given to support the reduction were that the test 
of two cells is not statistically significant and testing two cells is costly. Reasons given for keeping the requirement at two 
cells is that the two-cell approach was a compromise from four or more cells to be tested to provide a better statistical base 
and the manufacturer must test load cells regularly, so the information should be available at relatively low additional cost. 
 
The Technical Committee voted 8 to 6 in support of requiring only one load cell to be tested for multiple load cell 
tolerances, however, the Board of Governors voted to continue the policy of requiring two load cells to be tested. Unless 
the Technical Committee can develop a consensus on this issue, the Board is unwilling to change current policy. The Board 
recommends that the Technical Committee address this issue again at its next meeting. 
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It was also concluded that load cells evaluated for single load cell applications and marked with an "S" as required by 
Scale Code paragraph S.6.10., may be used for multiple load cell applications provided the number of scale divisions, n, 
and the vmin values are the same as the single load cell applications. If a manufacturer wishes to have data for a load cell 
evaluated for single cell applications for which the tolerance is 0.7 times the scale tolerance and use the cell for multiple 
cell applications limited to the single cell n and vmin. values, then only one load cell must be submitted for type evaluation. 
If the number of scale divisions or the vmin values differ, then two load cells must be submitted for evaluation.  
  
3.  System Upgrade of Load Cells 
 
The Board of Governors was requested to review the NTEP policy that requires a complete type evaluation on a system 
that upgrades the accuracy class of a load cell or increases the number of scale divisions for the load cell above the number 
for which the load cell has received a Certificate of Conformance. A "system" would normally consist of a load cell and 
an indicating element. The indicating element typically would correct the nonlinearity of a load cell to provide more linear 
scale output. 
 
Reasons given to eliminate the required type evaluation were: 
 
I. Instances existed where weighing elements using load cells having Certificate of Conformance for a given n and 

vmin would not pass the influence factors tests for type evaluation for the same n and vmin.  Additionally, production 
load cells were not available to scale manufacturers in sufficient number to allow them to produce scales complying 
with Handbook 44. 

 
2. NTEP did not have the resources to respond to the additional workload resulting from this type evaluation policy. 
 
3. Because indicating elements could upgrade the performance of load cells, a scale could increase the number of scale 

divisions for a scale above the number of scale divisions for which the load cell was evaluated separately. 
 
Reasons given to maintain the existing policy were: 
 
I. The indicating elements typically correct only for nonlinearity at only one temperature and do not correct for the 

temperature characteristics of the load cells. 
 
2. The metrological characteristics of such a system would be different and the tolerances would be more stringent 

because of the larger number of scale divisions, consequently, the system must be tested to determine compliance 
with the influence factors requirements. 

 
3. Load cells are available to meet Class HI L applications up to 10,000 scale divisions so scale manufacturers have a 

source of load cells to meet production needs. 
 
The Board of Governors concluded that if a system "upgrades" a load cell above the accuracy class or the number of scale 
divisions for which the load has been separately tested, then the system must go through a complete type evaluation. In the 
case of scale conversions from weighbearn or dial indicators to a digital indicator with a load cell, then the "modified 
portion" of the scale, that is, the load cell and indicator, must be tested together and must meet the new requirements. The 
indicating element and load cell must go through the temperature tests simultaneously and the tolerance is 0.7 times the 
tolerances for a complete scale. 
 
Conclusion:  When a system "upgrades" a load cell, the manufacturer of the system must specify how the device is to be 
repaired in the event that one component requires replacement. Since the indicator and load cell may have been matched 
in performance and the matching may have been done based upon laboratory tests, it may be that both components of the 
system must be replaced in the event that one fails in the field. If the manufacturer has another method of assuring that the 
replacement of only one part will still result in system compliance with the influence factors requirements, then the 
manufacturer must specify the method used to assure compliance. 
 
4. Compliance of Production Devices 
 
Since compliance with the influence factors cannot be tested in a practical manner in the field, the issue of assuring the 
compliance of production devices was discussed. The issue of compliance was expanded to cover scales and other devices 
and whether or not production devices were consistent with the original design submitted for type evaluation. 
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The Board of Governors concluded that NTEP is limited to the initial type evaluation of devices and that the field 
enforcement process is responsible for assuring that production devices comply with Handbook 44. NTEP will investigate 
complaints as necessary, however, NTEP will not be involved with monitoring the compliance of production devices or 
assessing the effectiveness of the quality control programs operated by manufacturers. Complaints may be registered by 
weights and measures enforcement officials or industry representatives. A manufacturer is responsible for protecting its 
own interests by assuring serial production units are of the same design as the original pattern. If the field verification 
process reveals a history of abnormally high device failure, this information may be used in withdrawing a Certificate of 
Conformance for cause. The Board concluded that the existing policies are sufficient to address production devices. 
 
5.  Repair and Replacement of Scale Parts. 
 
The 1986 revision of the Scales Code introduced several new requirements, including influence factors, that were phased 
in beginning January 1, 1986. Paragraph T.N.8. required all new types of scales submitted for type evaluation after January 
1, 1986 had to meet the requirements at that time. Device models that had been evaluated prior to January 1, 1986 had 
until January 1, 1988 to comply with the influence factors requirements if the devices were going to be manufactured after 
January 1, 1988. A uniform policy for addressing the repair and replacement of parts for devices installed in the field had 
to be established. 
 
The Board of Governors established the following guidelines. 
 
I If a scale had a type evaluation before 1986 and the load cells were not tested for compliance with the "new" 

Handbook 44 requirements, then the load cells in the scale may be replaced with load cells that have not been tested 
for compliance with the "new" requirements. Consequently, scale and load cell manufacturers may use equipment 
that has not been evaluated for compliance with the influence factors requirements as replacement parts for scales 
approved prior to 1986 and manufactured prior to 1988. 

 
2. If a load cell is placed in a steelyard rod and a digital indicator is installed after January 1, 1988, this is a modification 

of the original type and the modified scale with the digital indicator must meet the "new" requirements of Handbook 
44 because the scale will be marked with an accuracy class. However, if the previous weighbeam or dial indicator 
is retained as a back-up indicator, the back-up indicator remains as an unmarked scale. 

 
3. If a scale has load cells that meet the "new" requirements, then the replacement load cells must meet the "new" 

requirements. 
 
3. All load cells used in scales manufactured after January 1, 1988 must meet the "new" requirements. 
 
6. Repair or Remanufacture of Load Cells. 
 
The issue of the effect and quality of repairs on load cells that have been evaluated under NTEP was discussed at length. 
The weighing issues were broader that just load cells, for example, the repair of digital indicators could also affect 
compliance with the influence factors requirements. The remanufacture of equipment can also affect the performance of 
metering devices. Remanufactured devices must comply with type evaluation requirements. This includes the identification 
of the remanufactured device as different from that originally manufactured. This is done by removing the original 
manufacturer's nameplate and applying the nameplate of the remanufacturer. 
 
Since any repair of a load cell may affect compliance with the influence factors requirements, and the issue of repair is not 
limited to load cells, the Board of Governors established the policy that: 
 

If a device or component of a device is susceptible to influence factors and is repaired by other than the original 
manufacturer or authorized agent, then the original Certificate of Conformance is no longer applicable to the 
repaired device. The weights and measures jurisdiction has the authority and responsibility to ensure the device 
complies with T.N.8. by requiring an NTEP evaluation or through their legal process. 

 
The SMA Load Cell Repair Task Force has initiated a proposal to the Specifications and Tolerances Committee that would 
add a marking requirement to Handbook 44. The proposal would require that repaired load cells be marked with the 
identification of the repairer (if other than the original manufacturer) and the date of repair. 
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7.  Repeatability of Load Cell Test Data. 
 
The Technical Committee concluded that all individual data points (not just the average of the test run) must be within 
tolerance before a Certificate of Conformance can be issued. This requirement makes the repeatability requirement (T.N.5.) 
irrelevant when evaluating load cell test data. 
 
When rounding values for individual test data points, the data should be truncated to two decimal places in verification 
scale divisions, V. 
 
If load cells may be used in both tension and compression, complete data sets must be submitted for both directions of 
loading. 
 
8.  Tolerances for Multiple Load Cell Applications, Class III and III L 
 
There is a cancellation of random errors when load cells are used in multiple load cell applications. ' Although an earlier 
decision established the technical policy of allowing a 1.0 multiplier of the scale tolerance for load cell and repeatability 
error, the method of determining the appropriateness of vmin  for multiple cell applications 
was reviewed.  
  
The vmin of a load cell is primarily affected by the temperature effect on the minimum dead load output of a load cell. In 
the case of class IIIL load cells, the repeatability on the return to zero may also limit vmin.  Although the distribution of load 
cells with respect to the temperature effect of minimum dead load output may not be a normal distribution, statistically 
there is still a cancellation of random errors when multiple load cells are used. 
 
The Technical Committee concluded and the Board of Governors endorsed the policy that: 
 
I. All load cells should be marked with the vmin applicable to single load cell applications;  
  
2. The tolerance for the temperature effect on the minimum dead load output should be 0.7 times the tolerance for a 

complete scale; and 
 
3.  Load cells evaluated for single-cell applications are appropriate for use in multiple load cell applications provided 

that vmin is less than or equal to the scale division divided by the square root of the number of load cells in the 
scale in which the load cells are used. 

 
It is the responsibility of the enforcement officials to verify that the load cells used in a scale are appropriate for the 
application. 
 
As a result of the decision by the Board of Governors, the technical policy reported under item I, point 5 will become part 
of the NTEP policy applicable to load cells used in multiple load cell applications. 
 
 
9. Tests for the Temperature Effect on Minimum Dead Load Output (MDLO). 
 
An extensive discussion occurred regarding method of test to determine the temperature effect on the minimum dead load 
output of a load cell. The OIML International Recommendation 60 states that the temperature effect on the MDLO is to 
be determined by the results obtained from the tests to determine load cell error over a range of temperatures. However, 
as part of a larger item adopted at the June, 1987 meeting of the Technical Committee, an alternate test procedure was 
accepted that allowed a separate temperature cycle test to be conducted. Normally the separate test would result in a small 
vmin to be applied to the load cell because there were fewer variables affecting the test results since the scale was not under 
a load. Although this procedure provides a direct measure of temperature effect on MDLO without contributions of error 
from other sources, it does not reflect the actual method of use of the load cells. 
 
The Technical Committee voted 8 to 5 to require that the temperature effect on MDLO be determined from the temperature 
tests to determine load cell error. The Board of Governors voted 4 to 3 to support the recommendation of the Technical 
Committee to allow only the one test to be used to determine the temperature effect on the MDLO. As a result of this 
decision, load cell manufacturers are to compute the values for vmin based upon the temperature effect on MDLO as 
determined in the temperature to determine load cell error, not from a separate temperature test with no load on the load 
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cell. NTEP will accept the test data that was collected between June and November based upon the separate test but will 
not accept the data for tests run after the October meeting. 
 
Due to a lack of consensus on this item, the Board requests that the Technical Committee address this issue at its next 
meeting. Interested parties are encouraged to submit written position papers and supporting test data to provide a basis for 
further discussion. 
 
10. NTEP Certificates Applicable to Lesser Grade Load Cells. 
 
The Technical Committee agreed that a load cell manufacturer may market load cells in the same family with fewer 
scale-divisions and vmin values greater than the load cells submitted for type evaluation. However, the load cells must be 
marked with the appropriate maximum n and the vmin for which the load cell may be used. This enables marginal units 
resulting from the production process to be moved to an appropriate lesser grade without the need for a separate type 
evaluation. For example, a class III load cell may be marked for use up to n=2000 when the Certificate of Conformance 
states that the load cell family has been evaluated for class III and n=3000. This load cell would have to be marked with 
n=2000 so that the appropriate use of the load cell can be determined and verified. 
 
11. Load Cells Made of Different Metals. 
 
In some instances, a load cell manufacturer may use different basic metals (e.g. stainless steel, carbon steel, aluminum, 
beryllium copper) within a family of load cells. Different metals can result in significantly different metrological 
characteristics for the load cells, therefore, the manufacturer must submit test data for each different basic metal used in 
the load cells and receive certification for each subgroup of load cells within the family of load cells. 
 
12. Marking of Weighing Elements 
 
Additional marking requirements were adopted in 1987 for weighing elements not permanently attached to indicating 
elements (S.6.8.). To clarify which weighing elements have to carry this marking, the Technical Committee concluded that 
anytime weighing and indicating elements can be "mixed and matched", then they should be considered not permanent. 
This definition means that dials and weighbeams are considered not permanently attached to the weighing element. When 
a weighing element and indicating element share a common enclosure or housing, then the two are permanently attached. 
The marking of the load cells does not satisfy S.6.8. as the marking of the weighing element. 
 
Conclusion:  It is recommended that the minimum verification scale division be marked on the weighing element using 
the notation emin. This will distinguish the marking from the vmin marked on the load cell. If the weighing element is marked 
with a scale  division in conjunction with the capacity statement, e.g. 30 x 0.01 lb, then e min will 
be assumed to be 0.01 lb and no additional marking is required.   
 
13. Marking of Indicating Elements. 
 
Marking requirements for indicating elements not permanently attached to weighing elements were adopted in 1987. These 
indicating elements must be marked with the accuracy class and the maximum number of scale division for which the 
indicating element complies with the applicable Handbook 44 requirements. 
 
The scope of this marking requirement was clarified to provide a better understanding of the requirement. As a practical 
matter, it was concluded that only the main primary indicating element would have to carry this marking; additional slave 
indicating elements would not have to be marked. However, this interpretation also means that the remote indicator on 
scales, such as point-of-sale scales with one slave indicator (one without any "intelligence"), would still have to be marked 
with the maximum number of scale division. Similarly, video monitors used as indicating elements would also have to be 
marked to comply with S.6.9. if the video monitor is the main primary indicator. 
 
14. Pre-NTEP Approved Devices. 
 
Many mechanical devices that have been manufactured for many years are not affected by the influence factors but have 
not been evaluated by NTEP. The NTEP Administrative Policy and Procedures has a provision under which Certificates 
of Conformance may be issued based upon evaluations performed by other type evaluation jurisdictions. Several 
manufacturers have submitted requests for NTEP Certificate of Conformance for a relatively large number of devices 
based upon the evaluations performed by Pre-NTEP State program. 
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The Board of Governors has decided that Provisional Certificates of Conformance will be issued to those devices that are 
not affected by the influence factors and satisfy the NTEP for requirements issuing the Certificate based upon the 
evaluation by another jurisdiction. Manufacturers of these devices must request that a Certificate of Conformance be issued 
and provide copies of the certificates of approval. If NTEP determines that adequate testing was performed and the device 
has not been modified from the original device design, then a provisional certificate will be issued. The certificates will be 
distributed to the States. Weights and measures officials will be asked to report whether or not their experience indicates 
that the devices comply with Handbook 44 and whether or not the States have any objection to the issuance of the 
Certificate of Conformance. Any objections will be reviewed by the Board. If the responses from the States are favorable, 
then a full Certificate of Conformance may be issued for the device. 
 
15. Definition of Weighing Element 
 
The Technical Committee did not provide a consensus view on the definition of terms for Handbook 44. Terry James 
expressed the view that the distinction between the load receiving element, the weighing element, and the indicating 
element are needed. Ross Andersen, on behalf of the New York Weights and Measures Bureau has submitted to the 
Specifications and Tolerances Committee an extensive revision of terms to be considered for the Scales Code. This 
information will be reviewed at the Interim Meeting in January. 
 
16. Model Designations for Modified Equipment. 
 
G-S.l. Identification requires that weighing and measuring equipment be identified with a model designation that positively 
identifies the pattern or design of a device. Many scales that will continue to be manufactured after January 1, 1988 have 
to be modified to meet the influence factors requirements. 
 
The Board of Governors has ruled that any devices modified to meet the influence factors requirements must carry a model 
designation that is different from the previous model. This differentiation may simply be a prefix or suffix to the original 
model designation. The device may still carry the same model series designation on the device but the model designation 
on the identification badge must be unique. 
 
 
 
 
17. Manual Gross Weight Entry Capability. 
 
Some scales and printers with the capability of manually entering gross weight values have been submitted for type 
evaluation. The NTEP has rejected this feature on the basis that it facilitates the perpetration of fraud. To clearly indicate 
that this capability is unacceptable, the Specifications and Tolerances Committee will be asked to add a provision to 
Handbook 44 that specifically prohibits the manual entry of gross weight values. 
 
18. Marking of Scale Capacity by Scale Division. 
 
Scales Code paragraphs S.6.2. and S.6.3. require that the scale capacity by division be marked adjacent to the weight 
display. The Technical Committee discussed the requirement to see if additional guidance could be provided for application 
in type evaluation. It was concluded that specific guidelines could not be given. Judgement will have to be used by the 
evaluating officials to determine what constitutes a satisfactory location, type, size, and conspicuousness for the capacity 
by scale division marking. 
 
19. Weight Unit Symbols. 
 
The symbols that have been allowed for weight units are those specified in Table I of G-S.6.1. and in Section 1.13. of 
Handbook 44. (one exception exists in that the abbreviation for carat is "ct".) As a result of the discussions, it was concluded 
that NTEP would accept the abbreviation of "TN" or "tn" (upper or lower case but no mix) for the short ton. It was felt 
that these abbreviations were used frequently and generally understood by those using the weight unit of ton. 
 
20. Key Markings and Symbols. 
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The adequacy of key markings and the lack of uniformity in the symbols used for key markings was reviewed. Although 
some key markings are confusing, it was concluded that Handbook 44 only requires that keys be marked and, if they are 
only visible to the operator, understood by the operator after training. NTEP will continue to use judgement regarding 
symbol utilization on controls until such time as standardization work by OIML and others is completed and adopted by 
the NCWM The Technical Committee suggests that the Specifications and Tolerances Committee review the marking 
issue to determine if additional action should be taken.  
 
21. Level-Indicating Means. 
 
The NCWM did not adopt specific detailed requirements for level-indicating means, partly on the basis that NTEP could 
adequately address the suitability of level indicating means during type evaluation. Consequently, NTEP has added criteria 
to the scales checklist to check that the level indicators are sufficiently sensitive, rigidly mounted, located such that its 
location facilitates the use of the level indicator, and the level indicator is adequately protected from damage. 
 
22. Position Testing of Vehicle Scales. 
 
The Technical Committee concluded that the position test and tolerance applied during type evaluation is not required or 
specified in Handbook 44. Consequently, the Specifications and Tolerances Committee is requested to review this test and 
either recognize it and its tolerance in Handbook 44 or the test should be eliminated from the type evaluation test process. 
 
The Technical Committee recommends that the mid-section tests be conducted as part of the subsequent field tests for type 
evaluation in addition to the initial field test. The justification given was that scale mountings and load cell alignment can 
shift and scale performance has been found to change at mid-section after a period of use. 
 
23. Next Meeting. 
 
The next meeting of the Technical Committee on National Type Evaluation is scheduled for June 22-23, 1988 at the Old 
Colony Inn, Alexandria, VA. 



1987 NTETC Weighing Sector Summary 
 
 

 9 

Meeting Participants 
 

Name 
 
Ross Andersen 
John Bartfai 
Manny Bera 
Chet Bradley 
Kenneth Butcher 
Jim Conn 
Steven Cook 
John Elengo 
Fred Gerk 
Joe Giannina 
Bill Goodpaster 
Robert Greene 
Darrell Guensler 
Khalil Haker 
Dick Hurley 
Terry James 
Bruce Johnson 
Ted Johnson 
Philip Katz 
John Lacy 
Harry Lockery 
Nigel Mills 
Frank Nagele 
Karl Newell 
Patrick Nichols 
Henry Oppermann 
Gary Patterson 
Pete Perino 
Millard Polivka 
Bob Reinfried 
Maarten Spoor 

Organization 
 
New York Weights and Measures  
New York Weights and Measures  
Artech Industries  
A. H. Emery Co.  
Maryland Weights and Measures  
Rice Lake Weighing Systems  
State of California  
Revere Corporation of America  
State of New Mexico  
GEAPS  
Cardinal/Detecto  
Sensortronics  
State of California  
BLH Electronics  
Fairbanks  
Cardinal/Detecto  
Rice Lake Weighing Systems  
Sensortronics  
HBM, Inc.  
USDA Packers & Stockyards  
Lockery Associates, Inc.  
Toledo Scale  
State of Michigan  
National Bureau of Standards  
Alameda County, California  
National Bureau of Standards  
Superior Load Cell Co., Inc.  
Transducers, Inc.  
Toledo Scale  
SMA 
Precision Force Inc. 

Al Tholen             National Bureau of Standards 
Daryl Tonini              SMA  
Otto Wamlof             National Bureau of Standards/OIML 
Simone Yaniv             National Bureau of Standards 
Kenneth Yee             National Bureau of Standards 
 
 
 



 
 
 
 



Technical Committee on National Type Evaluation 
Weighing Industry Sector 

June 22, 1988 
 

Agenda Items 
 

 
1.           Report on IR 60 ………………………………………………………………………………………….  1 
2. Permitted values for vmin for multiple load cell applications ……………………………………….. 1 
3. Temperature effect on MDLO …………………………………………………………………………. 2 
4. Number of cells to be tested for multiple load cell applications ……………………………………....  2 
5. Marking for repaired equipment ……………………………………………………………………….  2 
6. Influence factors on summing boxes ……………………………………………………………………  2 
7. Test load at 500v …………………………………………………………………………………………  2 
8.           Policy of extending the range on load cell families that have received full CCs …………………….  3 
9.           Marginal test data ……………………………………………………………………………………….  3 
10.         Marking n.. on remote (slave) indicators ………………………………………………………………  3 
11.         Markings required on devices and components ……………………………………………………….  3 
12.          Policy on issuing certificates of conformance to distributors ……………………………………….. 3 
13.          Locations for the permanence testing of large capacity scales ……………………………………….  4 
14.         Type evaluation test procedures for vehicle scales ……………………………………………………   4 
15.          Influence factors testing on large load cell assemblies ………………………………………………..  4 
16.          Next meeting …………………………………………………………………………………………….   4 
 
 
_____________________________________________________________________________________________ 
 
 
1. Report on IR 60 
 
A. Change Pub. 14, page 134 to have the first and last temperature of the temperature test to be at 20oC, 

however, if the temperature range is significantly different from -10 to 40 'C, then test at the near the 
midpoint of the extremes. 

 
B. Consensus is to allow individual points to be outside the tolerance but the average for each test load at each 

temperature must be within tolerance. This change must be accompanied by establishing appropriate 
tolerances for repeatability for both class III and III L load cells and scales for type evaluation. This will 
probably require a change to H-44. Until modified, all points must be within tolerance.  

 
C. Move toward accepting the new 30-minute creep test proposed for IR 60 along with the new tolerance and 

the additional tolerance for creep between 20 and 30 minutes. Also add the return to minimum dead load 
requirement to H-44. Until changed, the 60-minute test and current tolerance applies. 
 

 
 
2. Permitted values for vmin for multiple load cell applications 
 
A. Bounds for vmin values for multiple load-cell applications are 1.4 (cell capacity/nmax) as the upper bound 

and the smallest value for which the load cell will meet the temperature effect on MDLO. 
 
B. Vmin may be different for single and multiple cells. Both must be marked on the cell (or on accompanying 

certificate) if they are different. 
 
 C. This concept may be applied retroactively but the new values for vmin must be requested by the 
 manufacturer. 
 
D.  Recommend adding a Note to H-44 explaining how to compute if the vmin values for load cells are 

appropriate for vmin (multiple) load cell applications. 
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Note:  John Elengo has proposed a better solution to this issue.  He suggests that the multiplier of 1.0 be used for 
analyzing test data for multiple load cell applications.  Consequently, the maximum value of vmin would be cell 
capacity/nmax.  This proposal will be submitted to the Technical Committee by letter ballot with the objective of 
amending the Executive committee report, page 1-95, to leave the multiplier for the test for the temperature effect of 
zero to be 1.0.  A manufacturer may still have different values for vmin for single and multiple load cell applications 
but the maximum value cannot exceed cell cap/nmax. 
 
 
3. Temperature effect on MDLO 
 
A.   Determine temperature effect on MDLO based upon the temperature tests for load cell accuracy. 
 
B.   Manufacturer may use any method available to them for quality control to assure load cells comply with       

  requirements. 
 
C. Manufacturers are reminded not to zero the indicator before starting each test because the actual values are 
 needed for data analysis. Data sets will be rejected if the indicator is zeroed before each run and the 
 necessary data is not available. 

 
 
4. Number of cells to be tested for multiple load cell applications 

 
A. At least one cell must be tested for single cell applications; at least two cells must be tested for multiple load 

cell applications. This supports current policy. 
 
 
5. Marking for repaired equipment 
 
A. It was concluded that although the repair of devices may often affect compliance with the influence factors 

requirements, the issue of repaired load cells is outside the scope of the Technical Committee. This is an 
enforcement problem and must be addressed by some other group. 

 
 1. The Technical Committee had agreed at its last meeting and the SMA also reached agreement that 

repaired load cells should be marked as repaired but no agreement was reached on the broader 
issue of marking all equipment repaired by other than the manufacturer's authorized 
representatives. 

 
B. The Board of Governors states its position on this issue in the Executive Committee Report for the 1988 

NCWM. A repaired device is not covered by the original CC if repaired by other than manufacturer's 
authorized representative. Individual jurisdictions must determine whether or not the repaired device 
complies with H-44. 

 
 
6. Influence factors on summing boxes 
 
A. Summing boxes will not be tested at this time because there are too many variables and the effect is often 

installation dependent. A test could be performed but the results would not be significant because of the 
many variables. 

 
 
7. Test load at 500v 
 
A. Committee recommends that test loads be applied to class III L load cells within 250v of 500v and 1000v. 

This requires two test loads below 2000v. 
 
B. Manufacturer's and NBS are to evaluate their test equipment, load cell capacities, and range of capacities 

within families to determine if they can meet this proposal. 
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C. Committee recommends that only provisional CCs be issued for load cells that are not tested near 500v and 

1000v until the next meeting where this issue will be addressed to see if it is realistic. If the proposal for test 
is not realistic, then the load cells not tested at 500v and 1000v may be upgraded to full CCs following the 
witnessing of testing. Load cells that are tested at the prescribed loads may receive full CCs before the next 
meeting if repeat testing is witnessed and meets all requirements. 

 
D. Restate policy that scales that use load cells with provisional CCs do not require retroactive repairs if 

subsequent testing reveals that the load cells do not meet the parameters listed on the provisional CC. This 
policy also includes the case if the number of divisions is reduced on a full CC, however any new scales 
manufactured with the load cells in question are limited to the parameters of the new CC. The manufacturer 
may use other cells that have received CCs and have the parameters of interest to the manufacturer. 

 
 
8. Policy of extending the range on load cell families that have received full CCs 
 
A. Stay with the original policy that any CC based upon manufacturer-submitted data is provisional until after 

the lab facilities have been evaluated and repeat testing is witnessed. 
 
 
9. Marginal test data 
 
A. Data will be treated on a pass/fail basis. 
 
B. NTEP may use judgement and request that additional load cell(s) be tested if the data is marginal 
 
 
10. Marking n.. on remote (slave) indicators 
 
A. S&T is to address the H-44 language of "not permanently attached" and what equipment is interchangeable. 

Until the issue is addressed, the marking for nmax is required on the main indicator for a system using slave 
indicators. 

 
B. It is not necessary to test slave indicators to the influence factors to assure correct operation over a 
 temperature range.  Field enforcement is considered adequate in this case.    
 
 
11. Markings required on devices and components 
 
A. It was agreed that requiring the CC number to be marked on a device could possibly replace some of the 

markings required by H-44. However, some information is believed necessary to be marked on the device to 
assure proper matching of equipment and facilitate enforcement. The SMA Technical Committee will 
develop a recommendation to be given to the S&T Committee. 

 
 
12.   Policy on issuing certificates of conformance to distributors 
 
A. A company that is purchasing a load cell or a device from the manufacturer and relabeling it under its own 

name must submit a separate request for a CC. They must include a statement that except for the change in 
markings, the device is not changed from the original type provided by the manufacturer. No requirements 
are made regarding test facilities because NTEP cannot tell a manufacturer what type of test facilities are 
required or what is required to maintain quality control. 

 
B The manufacturer supplying the device to be relabeled under another company's name must send a letter to 

NTEP stating that they are providing the load cell or device to the distributor, that the relabeling is authorized 
by them, and that the device provided to the distributor is identical to the original type for which the 
manufacturer has received a CC and meets the same specifications and requirements. 
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C. If a company that is relabeling equivalent load cells or devices (that is, obtaining equivalent products from 

multiple suppliers), then the company must assign a unique model designation to each of the devices 
obtained from different manufacturers. The devices may have the same model series but must differ by at 
least a prefix or suffix. 

 
D. This policy is to be implemented retroactively for load cells and is to be reviewed to see if it is practical to 

implement retroactively for all devices. 
 
 
13.  Locations for the permanence testing of large capacity scales 
 
A. The advantages and disadvantages of testing at the manufacturer's plant were discussed extensively. A 

consensus on criteria to use to determine whether or not the manufacturer's plant would be a suitable 
installation could not be reached. It was concluded that testing at the manufacturer's plant is permissive but 
would be at the discretion and judgement of NTEP. 

 
 
14. Type evaluation test procedures for vehicle scales 
 
A. The Committee agreed that if the NCWM adopts the changes proposed in 320-5, then the following test 

procedure may be used for the type evaluation of vehicle scales used to weigh highway vehicles. The 
procedure is -limited to scales intended to weigh highway vehicles because scales that weigh off-highway 
vehicles usually have very large capacities and section capacities. Obtaining the necessary amount of test 
weights for these very large capacity scales may be extremely difficult. 

 
B. Initial Test 
 

1. The minimum amount of known test weight needed for the initial type evaluation test is equal to at 
least 90 percent of the concentrated load capacity of the scale. Substitution testing may be used to 
reach the necessary test load. 

 
2. A load equal to one-fourth of the CLC shall be concentrated over each load bearing point of the  
  scale. 
 
3. At least two complete sets of section tests to at least 90 percent of the CLC shall be conducted 

over each section of the scale. This is to determine the repeatability of the scale. 
 
4. At least one complete set of section tests to at least 90 percent of the CLC shall be conducted at 

midspan between sections. 
 
5. At least one strain load test shall be conducted at each end of the scale. The maximum load applied 

during the strain load shall be in the range of 80 to 100 percent of scale capacity. The load is to be 
distributed over the load receiving element. 

 
C. Subsequent Test 
 

1. A minimum of 40,000 lb. of known test weights are needed, or 50 percent of the CLC, whichever 
is greater. 

 
2. At least one complete set of section tests shall be conducted over each section and at midspan 

between each section using the known test weights. 
 
3. At least one strain load test shall be conducted at each end of the scale. The maximum applied load 

shall be in the range of 65 to 100 percent of scale capacity. 
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15. Influence factors testing on large load cell assemblies 
 
A. NBS and NTEP are not expected to develop test facilities to test these large load cell assemblies. The 

manufacturer is expected to have test facilities to determine if manufactured devices comply with H-44. 
 
B. Existing policy is to apply, that is, the manufacturer is to submit test data to obtain a provisional CC. if 

appropriate test facilities exist and repeat testing is witnessed and results comply, then a full CC may be 
issued. If the manufacturer's test facilities do not exist or are not adequate, then the CC is to be withdrawn. 

 
 
16. Next meeting 
 
A. The next meeting is scheduled for November 2, 1988. This will be a one-day meeting.
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National Type Evaluation Technical Committee 

Weighing Sector  
Meeting Summary 
November 2, 1988 

 
 

Agenda Items 
 
 
1.  Test loads for load cells at 500 and 1,000v ........................................................................................................... 1 
2.  The value for vmin for multiple load cell applications. ....................................................................................... 2 
3.  Tolerances for repeatability for scales and load cells ......................................................................................... 3 
4.  Strain load test: test procedure and tolerance application................................................................................. 4 
5.  Creep test ................................................................................................................................................................ 4 
6.  NIST load cell test capabilities .............................................................................................................................. 4 
7.  Range of vehicle scale parameters to be covered on a Certificate of Conformance......................................... 5 
8.  Relationship of concentrated load capacity to section capacity ......................................................................... 5 
9.  Methods of sealing and accessibility for sealing .................................................................................................. 5 
10.  Verifying the version of software used in a device .............................................................................................. 5 
11.  Split pricing on point-of-sale systems ................................................................................................................... 6 
 
 
 
There were two mailings (October 10 and October 17) for the meeting agenda. The second mailing was needed to provide 
clarification on some items contained in the initial mailing, additional items were submitted, and written comments were 
received on several items. The background information should be referenced in conjunction with this summary since the 
information is not generally repeated. 
 
There were significantly different positions on the issues and the discussions were extensive. In some cases there was not 
a clear consensus, consequently, either the existing policy was not changed or the issue remains unresolved. The results of 
the meeting are given first under each heading and a summary of the discussion is then provided to document the issue. The 
combined agenda is given below to consolidate the issues for ease of reference. Not all of the issues were addressed at the 
meeting due to the number of issues and the length of discussions. 
 

Summary 
 
1. Test loads for load cells at 500 and 1,000v 
 
A. Review of policy specifying test loads near 500v, 1,000v, 4,000v, near 75 percent of cell capacity, and near 100 

percent of cell capacity. 
 
B.  General discussion of appropriateness of the performance requirements for Class III L 

 
Discussion:  The performance of Class III L load cells at 500v and 1,000v is critical to the evaluation of a load cell to 
Handbook 44. Because of the performance requirements are most stringent at these values, it is important to test at these 
points. Regardless of the dead load of the scale, the performance at 500 and 1,000v will be one of the limiting characteristics 
of the cell. It was suggested that test loads of approximately 10 percent of cell capacity may be sufficient to evaluate the 
performance of load cells at the low end and would reduce the costs of modifying existing dead weight machines to collect 
the desired data. 
 
The cost of modifying hardware and software on the dead weight machines is very high. It was argued that the cost is not 
justified by the benefits. The problem appears to be that the performance requirements at the low end are much more 
stringent than what is needed for the application of Class III L load cells. The tolerance at 500 and 1,000v for a Class III L 
load cell is the same as for a class III load cell with 10,000 divisions. It was argued that the requirements for Class III L 
scales and load cells are not logically consistent with the original intent to establish class III L as a less stringent accuracy 
class than Class III. A graph is attached that illustrates the acceptance tolerances for a class III load cell with 3,000 divisions 
compared to the acceptance tolerances for a Class III L load cell with 10,000 divisions. The tolerances for Class III L scales 
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are essentially the same (0.1 percent acceptance and 0.2 percent maintenance) as they were for large capacity scales without 
an accuracy class marking, however, the scales must now comply with the influence factors requirements. 
 
Although the manufacturers have the option of offering fewer scale divisions by increasing the value of the scale division, 
it was claimed that the market demands a 20-lb scale division and a 200,000-lb capacity scale. Consideration was given to 
separating performance requirements for Class III L scales from those for Class III L load cells, but the idea was rejected. 
This idea was motivated by a desire to relax the requirements at 500 and 1,000v for load cells but to retain the tolerance 
structure for scales. 
 
It was concluded that the cost to manufacturers to modify existing dead weight machines was not justified, but that NTEP 
could apply test loads of any value whenever they test a load cell. This may result in NTEP discovering a problem that is 
not known to the manufacturer but that is the risk taken if the manufacturer is unable to test a load cell at the low end. 
Ultimately, it was decided that both the S&T Committee and the industry should look at the inconsistency of the logic 
behind Class III L. The objective should be to resolve the problem of the inconsistencies rather than try to find complex 
type evaluation interpretations to circumvent the basic problems that exist. The effect on field enforcement of possible 
changes must be considered. 
 
Conclusion: 
 

1. Specific test loads should not be mandated to manufacturers by NTEP due to equipment limitations. 
 
2. At least five test loads are required when submitting data to NTEP. This is consistent with existing NTEP 

policy. 
 
3. Add the recommendation to NCWM Publication 14 that test loads for Class III L load cells be selected 

near 500v, 1,000v, 4,000v, near 75 percent of cell capacity, and near 100 percent of capacity. These test 
loads were originally recommended and adopted at the June 24, 1987 meeting of the Technical 
Committee. The test loads near 75 and 100 percent are required. When load cells are tested by an NTEP 
laboratory, it is likely that test loads near 500 and 1,000 v will be applied. 

 
4. A review of the performance requirements for Class III L scales and load cells is to be initiated by the 

Specifications and Tolerances (S&T) Committee of the NCWM. Input from industry and any other 
interested parties is requested. 

 
2. The value for vmin for multiple load cell applications. 
 
Discussion:  It was agreed that a technical problem exists. The proper application of the concept for the cancellation of 
random errors was summarized in the following table illustrating two possible approaches to the issue. 

  
Analysis Table 

 
1. A complete scale gets 100% of the tolerance specified in Handbook 44 (T.N3.1.). 
2. A separate main element gets 70% of the tolerance when the main element undergoes type evaluation as a separate 

main element (T.N3.5.). 
3. There are three main categories of error: 

a. the error envelope (T.N3.1.) 
b. the temperature effect of zero (TEZ) (T.N.8.13.) 
C. creep (T.N.4.5.) 

4. There is the precedent that NTEP has recognized the statistical concept of the cancellation of random errors in multiple 
load cell applications. 

 
Applying these facts to two alternative approaches, A and B, to recognize the cancellation of random errors leads to the 
following. 
 
 
 
                A            B 
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Complete scale                                              100% of the tolerance                            100% of the tolerance 
Main element                                              70 % of the scale tolerance                 70% of the scale tolerance                                            
Individual load cell                                               /N•70%                                     70% of the scale tolerance 
vmin relationship                                              vmin < e/N                                           vmin < e/N   
 
Approach A requires that the minimum number of load cells for which the load cells may be used in multiple load cell 
applications must be specified by the manufacturer at the time the cell is submitted for type evaluation. This minimum 
number of load cells to be used would have to be used to determine is the load cells are applied properly in scale designs. 
This is considered to be difficult to control. 
 
Approach B avoids the problem specified in Approach A, but has a very stringent requirement on load cell performance at 
the low end for Class III L load cells with 10,000 divisions. Approach B applies the cancellation of random errors at the 
scale level. 
 
There was significant support by some load cell manufacturers to retain the larger limits on load cell performance despite 
the technical inconsistency. Because the Class III L requirements and the logic behind Class III L is to be reviewed, 
discussion of this issue was discontinued. 
 
Conclusion:  There is a technical inconsistency in NTEP policy that currently allows the statistical concept of the 
cancellation of random errors to be used twice in multiple load cell applications when it should be applied only once. Some 
load cell manufacturers wanted to retain the double application of the concept because it reduces the cost of manufacture 
and is claimed to have an insignificant effect in practical application. Consensus on this issue could not be reached. In light 
of the review of the performance requirements for class III L scales and load cells reported in Item I, the decision was to 
leave the current technical policy as it is and consider this issue in the review of the requirements. 
 
3. Tolerances for repeatability for scales and load cells 
 
A. Tolerances for Class III and III L for scales and load cells 
 
B. Allow individual data values for load cells to be outside the tolerance limits; the average value shall be used to 

evaluate load cell performance 
 
Discussion:  A recommendation of possible repeatability tolerances for Class III and III L scales was given in the 
background information mailed before the meeting. The table is repeated below to correct some errors that were in the 
original table. 
 
The following table gives the applicable acceptance tolerances for both scales and load cells. 
 
            Class III                                                      Class III L 
Test Loads Scales  Load Cells                       Scales        Load Cells 
 
 0 - 500d 0.5 d 0.35 v       0.5 d 0.35 v 
 501 - 1000 d 1.0 d 0.70 v       1.0 d 0.70 v 
 1001 - 1500 d 1.0 d 0.70 v       1.5 d 1.05 v 
 1501 - 2000 d 1.0 d 0.70 v       2.0 d 1.40 v 
 2001 - 2500 d 1.5 d 1.05 v       2.5 d 1.75 v 
 above 2500 d 1.5 d 1.05 v       2.5 d 1.75 v 
 
There was. an extremely wide range of views on the proposal and little progress came from the discussion. The proposal 
had suggested that the tolerance requirement be changed in Handbook 44, but little support existed for the change. A vote 
was taken but a consensus did not exist. The existing policy to require all test values to be within tolerance was retained, 
however, consideration to outliers should be given during data analysis. 
 
 
Conclusion:  A consensus could not be reached on this issue so the repeatability requirements have not changed. The 
existing NTEP policy is retained, that is, all data values must be within tolerance. However, during the data analysis, 
consideration will be given on a case-by-case basis to any random statistical outliers that may exist in the load cell data. 
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4. Strain load test: test procedure and tolerance application. 
 
Discussion:  It was concluded that the strain load test procedure and tolerance application that has been applied by NTEP 
is technically flawed because the performance curve for the decreasing load test as part of the initial strain load test would 
follow the hysteresis curve for the return to the gross load zero. It was stated that if the reference value for the strain load 
test was reestablished after the initial strain load test, then the scale should return to this reference value within one-half of 
a scale division if the strain load test was repeated. When evaluating the return to the strain load reference value, 
consideration must be given to any creep or temperature change that may have occurred during the test. 
 
Based upon this additional information, a different strain load test was proposed. It was concluded that this proposed strain 
load test was technically valid and it has been incorporated into NCWM Publication 14. 
 
Conclusion:  It was concluded that the test procedure and tolerance application that had been used by NTEP for many years 
was technically flawed. Another procedure was established that was deemed technically valid. A copy of the revised test 
procedure as it is formatted for the next edition of NCWM Publication 14 is attached. The revised text is shaded. 
 
 
5. Creep test 
 
A. The timing of the first reading has a significant effect on the results 
B. Consider changing to the proposed OIML IR 60 test procedure 
 
Discussion:  The time periods specified in the table in IR 60 is intended to apply to any "change in load". During the test 
for determining the load cell error, the change in load is between any increment of the test load. When the creep test is being 
conducted, the change in load is the application of all of the weights when going from zero load to full load. Ideally, half 
of the time period specified in the table should be used for loading (or unloading as the case may be) and the remaining 
time should be used to stabilize the reading. The initial reading for the creep test or the reading for the load cell error test 
should be taken at the end of the time period specified in the table. 
 
The results for a creep test may be significantly affected by the timing of the first reading. Some loading systems are unable 
to apply the full-capacity load to a cell in the time periods specified while other systems can apply the load 
"instantaneously". There was support to use the table times for load cell testing but not to change Handbook 44 so that the 
existing creep test would still apply to scales. If the table was applied to load cells, then it would include the words "when 
practical" to allow some deviation from the stated times for those systems that were unable to apply the test loads in the 
specified times. Definitive conclusions could not be reached so the issue was carried over to the next meeting. 
 
Conclusion:  The Committee considered whether or not Handbook 44 should be changed to unify the test procedures for 
creep for both scales and load cells with the proposed test procedure under consideration for IR 60. "Mere was support to 
apply the table when testing load cells but that the creep test for scales specified in Handbook 44 should not be changed. 
This raised concerns of the affect on scale performance of having one creep test for load cells and another test for scales. A 
conclusion could not be reached in the time available and the issue was to be carried over to the next meeting. 
 
 
6. NIST load cell test capabilities 
 
A. The 112,000 lbf machine is operational 
B. Considerations for initiating round robin testing 
 
Conclusion:  An extremely brief update on the status of the test capabilities of NIST to conduct load cell testing for NTEP. 
The NIST is prepared to begin the testing of load cells in the relatively near future. Subsequent to the meeting, some 
problems with the test machine were experienced which is delaying the implementation of NTEP testing. Manufacturers 
are reminded that when NIST has operational test facilities to perform the NTEP testing of load cells, then the NIST testing 
of load cells with Provisional Certificates of Conformance will be initiated. Only those load cells for which NIST is capable 
of testing will be required to be submitted. Manufacturers will have 60 days after the announcement of NIST test capability 
to submit a letter stating that they are prepared to submit the load cells for test. The NIST testing will be scheduled as the 
calibration workload permits. 
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The cost of NIST testing for NTEP Certificates is estimated to be $4000 for the one cell and $2000 for a second cell in the 
same family if multiple load cell tolerances are to be applied. 
 
 
7. Range of vehicle scale parameters to be covered on a Certificate of Conformance 
 
A. Number of divisions to be covered 
B. Concentrated load capacity (CLC) 
C. Width of platform 
 
Discussion:  Many members of the Technical Committee had the understanding that if a vehicle scale with a particular 
number of scale divisions was tested, then the number of divisions in the scale family could vary to accommodate the 
number of divisions that would fall within the range of capacities that were permitted under existing NTEP guidelines. The 
concern was expressed that the performance of a scale with 10,000 divisions may be different from the performance of a 
scale with 6,000 divisions. It was stated that the amount of friction in the system is the limiting consideration and that if a 
scale was tested with a 20-lb scale division, then the scale division should not be smaller than 20 lb. on other vehicle scales 
in the family because the friction and inertia of the basic design remains relatively constant for a given design. 
 
The proposal to require scales to be tested with the maximum number of divisions for which the scale would be used or to 
apply the tolerances as if the scale had the maximum number of divisions was considered impractical. It was thought that 
limiting the value of the scale division in the scales to be covered by the Certificate of Conformance to be greater than or 
equal to the scale division of the scale that received the type evaluation would be appropriate. The justification for this 
policy is that most of the vehicle scale divisions are 20 lb., there is no market for vehicle scales with 10-lb divisions, and 
the friction for a scale design will not change significantly so that a scale division smaller than the value actually tested 
would not be appropriate. 
 
Conclusion:  A manufacturer of a vehicle scale should strive to have the scale with the largest number of scale divisions 
tested for type evaluation. Based upon the current parameters for scale capacity NTEP will issue a Certificate of 
Conformance to cover the number of scale divisions that would exist for scales included in the range of capacities provided 
that: 
 
1. the scales have scale division values equal to or greater than the value of the scale division in the scale that was 

tested; and 
 
2. the number of divisions for the scale does not exceed the maximum for which the load cells and indicator have 

been separately evaluated. 
 
Certificates of Conformance are currently being issued for scale widths of 10 to 12 feet based upon the testing of a scale 
with a width of 10 feet. A scale width greater than 12 feet is considered by NTEP to be significantly different in design 
from a 10-foot-widescale that it is considered a modification of design and would require a separate type evaluation. More 
formalized guidelines were sought but, due to the lack of time, specific criteria were not established at this meeting. The 
NTEP will continue to use its judgement to make decisions on the width of scales to be included on a Certificate of 
Conformance. 
 
Agreement was not reached on the range of concentrated load capacities (CLCs) to be included on a Certificate of 
Conformance. One suggestion was that NTEP would cover CLCs from 50 percent of the CLC of the scale that was tested 
up to a maximum of five tons higher. The Technical Committee did not reach a final position on this issue. 
 
 
8. Relationship of concentrated load capacity to section capacity 
 

Not discussed; carried over to next meeting. 
 
9. Methods of sealing and accessibility for sealing 
 

Not discussed; carried over to next meeting. 
 
10. Verifying the version of software used in a device 
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Not discussed; carried over to next meeting. 
 
11. Split pricing on point-of-sale systems 
 

Not discussed, carried over to next meeting. 
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1. Relationship of concentrated load capacity to section capacity 
 
Discussion:  Beginning January 1, 1989, vehicle scales must be marked with a concentrated load capacity. Although the 
concentrated load capacity was generally discussed to be 80 percent of the section capacity, there is no requirement in 
Handbook 44 that specifies the relationship. New scale types submitted for evaluation will be tested for accuracy to the 
CLC rating. There is concern that the CLC rating for scale models with Certificates of Conformance may have their CLCs 
set equal to the section capacity without verifying the weighing accuracy to the CLC. This could result in unfair competition. 
 
It was suggested that the CLC rating could be determined by looking back on the amount of weight that was used in the 
type evaluation of the scale. The rating could be limited to 1.25 times the maximum load that was applied. 
 
It was concluded that scales currently in production must carry a CLC. A manufacturer may request an addendum to a 
Certificate of Conformance (CC) but it is not necessary to issue a new CC. It was concluded that State enforcement would 
be adequate to control the validity of CLCs for these scales. If there is any question about the validity of the CLC rating on 
a scale, then the States should test up to the CLC to determine if the scale meets the accuracy requirements. 
 
Conclusion:  A relationship between the concentrated load capacity (CLC) and the section capacity of a scale is not 
specified. Scales that have received type evaluation before the CLC marking requirement became effective may be rated 
with a CLC specified by the manufacturer. It is up to State enforcement to verify the validity of CLC ratings. 
 
2. Methods of sealing and accessibility for sealing 
 
Discussion:  Manufacturers have used a wide range of methods to provide for security seals. Some scales can be sealed 
very easily from the outside of the scale; others require some disassembly to apply security seals to some part inside the 
indicating element of the scale. Weights and measures officials are beginning to raise questions regarding what constitutes 
an appropriate design for provision for sealing. Weights and measures officials do not want to disassemble a device, turn it 
upside down, or move the device for the purpose of sealing it because of the potential for damage. 
 
The value of sealing a device was questioned. Manufacturers are generally using microprocessors that facilitate the changing 
of software during the production of a device type. Several people thought it is not possible to assure the integrity of a 
device type simply by sealing the device. It is fairly common for manufacturers to change software, but it is not practical 
to have every minor change to the software reviewed through a type evaluation. Sealing provides a *trail" or *evidence" of 
when and, perhaps, the frequency with which a device is adjusted. Sealing is particularly important during a type evaluation 
when it a device is not to be adjusted during the permanence test. It is also essential to the evaluation of device performance 
and to assess possible fraudulent practices when it is not possible to do surprise inspections on some devices. 
 
It was concluded that guidelines are needed in the type evaluation checklist to advise manufacturers of the acceptable 
practical locations and methods of sealing devices. Some initial guidelines on sealing are provided below for discussion 
and development. The NTEP laboratories have not had an opportunity to discuss these sealing guidelines, so they may 
change and additions may be made. The guidelines will be presented to the Technical Committee for review, however, 
NTEP may begin using these guidelines prior to the next meeting of the Technical Committee. 
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Guidelines for Sealing: 

 
1.  The provision for sealing must be located such that a security seal can be applied without disassembly that exposes 

electronics. Any disassembly must be simple and not require excessive effort, for example, removing a protective 
cover plate to seal a junction box is acceptable. In general, it is desirable to be able to seal a device without the 
need for disassembly. 
 

2. The bottom of a device is not an acceptable location for a security seal. Weights and measures officials do not 
want to turn a device upside down or on its side to seal the device because this increases the potential for damage. 

 
3. When two bolts are used for a lead and wire seal, the bolts must be such that the lead and wire seal will be broken 

when an attempt is made to unscrew the bolts. The use of a "free-standing bolt" to serve as a second screw for 
threading a lead and wire seat is not acceptable. A "free-standing bolt" is one that simply passes through a panel 
and is held in place by a nut on the opposite side of the panel but is not holding any parts together. because the 
free-standing screw may be loosened to the extent that the bolt will rotate in its position, thereby permitting the 
other bolt to be turned and the wire of the seal maneuvered over the top of the bolt while turning the free-standing 
bolt to keep the wire from twisting. In this case, the security seal can be removed to gain access to the adjustments 
without breaking the seal. 

 
In lieu of the second fixed bolt, a metal tab fixed to the case or a plastic tab molded into the case may be used. The 
fixed nature of the tab usually causes in the wire to twist and break before the bolt can be removed. 

 
4. If the lead and wire seal is located under the platform of a scale, then there must be ample clearance to eliminate 

the possibility of interference between the seal and the platform. Access to the provision for sealing must not 
require a tool for disassembly of any parts. 

 
5. An indicating element that utilizes a NEMA 4 enclosure shall be sealed in a manner that prevents the seal from 

being circumvented. This may be achieved by threading a lead and wire seal through the head of the bolt through 
one of the hinges and the lip of the cover of the indicator. It is not sufficient for a lead and wire seal to be threaded 
through the head of the bolt and the opening in the hinge because it can be circumvented by loosening the screw 
slightly and pressing down on the cover to compress the sealing material and slipping the hinge off the cover. 
 

Conclusion:  There should be reasonable limits on method of sealing a device to assure that the device can be scaled without 
unusual difficulty. The NTEP laboratories are to develop guidelines for the location of the sealing mechanism. However, 
consideration should be given as to whether or not the security seal is losing its significance since the software for a device 
can be changed very easily and is being changed frequently during the life of a product. All of the Sectors of the Technical 
Committee should review this issue. 
 
3. Verifying the version of software used in a device 
 
Discussion:  The view was expressed that the ease with which manufacturers can change software, implement these changes 
into production, and the frequency with which manufacturers change the software indicates that devices that have undergone 
type evaluation may often have their software changed at some time during production. Additionally, there may be 
numerous *small" changes to the software during the life of a product. As a practical matter, NTEP cannot verify every 
change to device software. 
 
The increasing use of computers in weights and measures applications introduces a new level of flexibility to software. This 
concept is not new to weighing and measuring devices, but the situation is more prevalent than in the past. It is not possible 
to control software or to control a device by attempting to control the software. It appears that only thorough and effective 
enforcement will ultimately ensure that devices and device features used in commercial measurement are appropriate and 
comply with Handbook 44. 
 
Conclusion:  It is not necessary for a manufacturer to provide a means of displaying the software version that is being used 
in a device. There was virtually no support for putting the version of software that was evaluated on the CC 
 
4. Split pricing on point-of-sale systems 
 
Discussion:  Requiring this capability on stand-alone systems would increase the cost of the systems without substantial 
benefits. Scanning systems are required to have this capability but it has always been provided in the past because the 
scanning systems have the additional memory to incorporate this feature. 
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Conclusion:  The Technical Committee did not support the concept of requiring stand-alone point-of-sale systems to keep 
a count of split-priced items that may be separated during the checkout process. This would be adding a requirement that 
does not now exist for stand-alone systems. There is adequate means at the field enforcement level to deal with this problem. 
 
5. Range of vehicle scale parameters to be covered on a Certificate of Conformance 
 
Discussion:  There was virtually no discussion of this item. The Committee supported the recommendation that was 
presented. 
 
Conclusion:  Add a criterion to NCWM Publication14 specifying that Certificates of Conformance will cover a range of 
CLCs from 50 percent of the CLC of the tested scale to a maximum of 5 tons higher. Scales with a larger capacity than the 
scale that was tested may have a higher CLC rating, however, the scale that was tested is limited to the CLC rating that 
applied at the time of the test. The Committee affirmed the position it had taken at the last meeting of allowing the number 
of scale divisions for a large capacity scale to increase to the number needed to cover the range of capacities that may be 
included on a CC provided the load cells and the indicator have been tested to at least that many divisions. 
 
6.   Creep test 
 
A. The timing of the first reading has a significant effect on the results 
 
B. Consider changing to the proposed OlML IR 60 test procedure 
 
Discussion:  The Committee considered whether or not Handbook 44 should be changed to unify the test procedures for 
creep for both scales and load cells with the proposed test procedure under consideration for IR 60. It was reported that the 
test procedures for IR 60 are still developing. While IR 60 specifies a 30-minute test, IR 3 still requires a four-hour test. 
 
It was stated that the 30-minute creep test was more meaningful that a 1-hour test, however, Handbook 44 does not require 
the 30-minute creep or return to zero test. The view was expressed that the load cell tests do not reflect the results that 
would exist when testing a complete scale. It was also suggested that the requirements for class III L load cells were beyond 
what was needed for the scale application, however, no change was proposed. 
 
Without a definite uniform test in the OIML IRs, there was no motivation to change the NTEP procedures. 
 
Conclusion:  The Committee decided not to take or recommend any action on this item. 
 
7. Substitution of metrologically equivalent load cells in scales 
 
Discussion:  The current NTEP policy permits a scale manufacturer or scale repair agency to substitute load cells in scales 
with "metrologically equivalent or better" load cells. This policy was questioned as not being sufficiently restrictive. The 
concern was that just because load cells have the same outside physical dimensions and are of the same basic type (the basic 
design principle of the cells is the same e.g., shear beam) that the internal design of the load cells coupled with the scale 
design may affect the performance of a scale. For example, the internal webbing of a cell and the placement of the strain 
gauges may result in a particular sensitivity or lack of sensitivity to side loading that may be considered when the load cell 
mounting is designed. Substituting another load cell that has the same physical dimensions may not have the same 
characteristics to side loading so the use of that load cell in the mounting assembly of a particular scale may not be 
appropriate. 
 
Although members agreed that all load cells will have different characteristics to some extent, it was thought that NTEP 
testing would uncover significant side-loading sensitivity. It was thought that the original four NTEP criteria in its policy 
captured the spirit of the concept. There was a concern that if the substitution of load cells was not permitted, then a scale 
manufacturer would be locked into a single load cell and load cell supplier. 
 
The Committee agreed that load cells of different basic types (e.g., shear beam, bending beam, or compression column) 
should not be mixed in a scale; substitution should only be permitted for the same basic type of load cell with similar 
physical dimensions. There was concern that minor differences in load cell design within the same basic type of cell would 
preclude the substitution of load cells. The Committee agreed that it would be appropriate to substitute load cells if the only 
difference resulted in minor changes to the load cell mounting assembly. The examples given were a change to the mounting 
assembly to accommodate a slightly different hole alignment from one cell to another or to ad a filler block to accommodate 
possible nonmetrological differences. If a significant change was made to the load cell mounting assembly, then this would 
constitute a modification to the design of the scale and another type evaluation would be required. 
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Conclusion:  It was decided to clarify the conditions under which load cells may be substituted in a scale design. The 
changes to the current NTEP policy are shown below with the new text underlined and striking out the deleted text. 
 
Load cells from the same or a different manufacturer may be substituted into a scale provided that the load cells to be 
substituted: 
 
1 .  have been evaluated separately and have a Certificate of Conformance; 
 
2. have as many or more verification scale divisions for the same (single or multiple load cell) application as the load 

cells originally used in the scale; 
 
3.  have a minimum verification scale division that is suitable for the application; 
 
4.  are of the same basic M as the cells being replaced, and 
 
5. the load cells can be placed in the scale without a" modification to the basic design of the load cell mounting 

assembly. 
 
These criteria will be included in the next edition of NCWM Publication 14. 
 
8. Next Meeting 
 
The next meeting is scheduled for June 13 - 14, 1989. The dates were selected to be consecutive with the next meeting of 
the Belt Conveyor Scale Sector. It is tentatively planned that one day, June 13, will be dedicated to discussing load cell 
issues with scale issues being discussed on June 14. The site of the next meeting will be held at the Crystal City Marriott in 
Arlington, VA. The meeting is being held in the Washington, D.C. area because of the lack of travel funds available to 
some of the representatives from federal government agencies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Participants 
 

Name 
 
Michael Adams 
Chet Bradley 
Tina Butcher 
LeVar Clegg 
John Elengo 
Fred Gerk 
Joe Giannina 
Darrell Guensler 
Tom Guiler 
Ray Helmick 
Dick Hurley 
Terry James 
Ted Johnson 
John Lacy 
Ying-Hsiung Lin 

John MacDonald 
Steve Malone 
Bob McCarty 
Karl Newell 
Peter Perino 
Bob Reinfried 
Thomas Rhodes 
Tom Stabler 
Daryl Tonini 
Jim Truex 
Gary Uthenwoldt 
0. K Warnlof 
David Watson 
Ken Yee 
 
 
 



1989 NTETC Weighing Sector Summary 

 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Organization 
 
Fairbanks 
The A. H. Emery Company 
NIST 
Transducers, Inc. 
Revere Corporation of America 
NM Weights and Measures 
Port of Corpus Christi 
California Div. of Measurement Standards 
Hyannis, MA Weights and Measures 
AZ Weights and Measures 
Fairbanks 
Cardinal/Detecto 
Sensortronics 
USDA Packers and Stockyards Administration 
BLH Electronics 
Howe Richardson 
NE Weights and Measures 
NCR Corporation 
NIST 
Transducers, Inc. 
SMA 
Maryland Weights and Measures 
Toledo Scale Corporation 
SMA 
Ohio Weights and Measures 
The A. H. Emery Company 
NIST/OIML 
City of Ft. Worth Weights and Measures 
NIST



 
 
 
 



 
 
 

 
National Type Evaluation Technical Committee 

Weighing Sector  
Meeting Summary 
June 13 – 14, 1989 

 
 

Agenda Items 
 
1.  Load Cell Testing Program Operation With NIST Testing .................................................................................. 1 

A. Update on the status of NIST test capability 
B. NTEP operation after NIST has test capability 

2.  Data from another national laboratory ................................................................................................................... 3 
3.  Visibility of load cell markings after installation in scales ..................................................................................... 4 
4.  Permanence of identification badges (plates) on scales and load cells .................................................................. 4 
5.  Order of conducting the temperature tests and creep tests on scales ................................................................... 5 
6.      Multiple weighing elements interfaced with a single indicating element ............................................................. 6 
7.      Function keys on scales ............................................................................................................................................... 6 
8.  Guidelines for sealing devices ................................................................................................................................... 6 
9.  Protection of scale levers from the environment and human interference........................................................... 7 
10. Out-of-level tests for wheel-load weighers and portable axle-load scales ............................................................. 7 
11. Manual gross weight input ....................................................................................................................................... 8 
12. Type evaluation checklist for computers interfaced with scales ........................................................................... 8 
13.  Certificate parameters for covering modular scale designs .................................................................................. 9 
14.  Board of Governor's issue: Appeal process ............................................................................................................ 9 
 
 
 
 
1. Load Cell Testing Program Operation With NIST Testing 

 
A. Update on the status of NIST test capability 
 
Ken Yee reported on the status of the NIST capability to test to NTEP requirements and the results of the tests run to 
evaluate the automated test system. A summary of the test results is attached. 
 
Ken Yee described the criterion used by NIST to determine when the load cell reached thermal equilibrium. He reported 
that three temperature sensors are attached to the load cell at points judged to give the greatest time difference to reach 
thermal equilibrium. When the three temperature sensors register the same temperature within 0.3° C, the cell is considered 
to be in thermal equilibrium. Allowing additional time for the load cell to "soak" at the same temperature has not resulted 
in significantly better agreement of the temperatures at three points on load cells. 
 
The 112,000 lbf machine has been modified and automated. The machine can be used to test load cells with capacities from 
30,000 lb to 110,000 lb. The system has been running well. It is expected that an announcement is imminent on the NIST 
capability to conduct NTEP tests for load cells used in compression over the range of 30,000 lb to 110,000 lb. Decisions 
must be made within NIST before the program is announced. A memorandum announcing NIST test capability will be sent 
to all companies holding Certificates of Conformance for load cells when NIST is ready to begin testing. 
 
Fourteen tests were conducted on one load cell. The results revealed that the performance of the load cell was dependent 
on the orientation of the load cell when it was mounted in the force machine. Several tests were run to evaluate the 
performance of the cell and the test system when the load cell was removed and installed again in the force machine. 
Although the load cell repeated very well in any one orientation, the variation in test results for independent tests was 
significant relative to the cell tolerance. It was suggested that the best repeatability that can be expected for a load cell in 
the same set-up is 0.1 v for n = 3,000. The combined random and systematic errors for this cell were approximately one-third 
of the load cell tolerance. Additionally, slight changes in cell performance were noted when the load cell was left at rest at 
40° C for approximately 8 hours after the cell had reached thermal equilibrium. This appeared to be a reversible 
characteristic. 
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No manufacturer offered data to indicate that their test systems generated a smaller uncertainty than was obtained by NIST. 
Until information to the contrary is provided, the estimate of uncertainty in load cell testing, based upon the NIST data, is 
assumed to be approximately one-third of the load cell tolerance for class III L when n = 10,000. Since other test systems 
are expected to have uncertainties similar or larger than the NIST value, this large uncertainty indicates that there is a high 
probability that test results may not agree among laboratories within the limits of the tolerance. Cells that the manufacturer 
believes meet the NTEP requirements may not pass the same tests in another test machine. Additional variation in test 
results are expected when different fixtures are used to mount the load cells. 
 
Henry Oppermann reported that NTEP will routinely require data from two load cells when a manufacturer is requesting 
5,000 scale divisions for a class III cell used in single load cell applications. 
 
B. NTEP operation after NIST has test capability 
 
When NIST begins NTEP testing, the interim NTEP program will end for load cells within the range of NIST test capability. 
Load cell manufacturers will have to provide any test fixtures that NIST does not have. It is anticipated that only two to 
three load cell families per month can be tested by NIST in addition to their regular calibration work. 
 
The load cells that were originally tested by the manufacturer (assuming that they are still available) are to be submitted to 
NTEP when the load cells are being tested for an upgrade from a provisional to a full Certificate of Conformance. When 
load cells with provisional Certificates are being submitted for NTEP testing, the manufacturer does not have to resubmit 
the original data for the load cell(s) because NIST will still have the data on file. If the original load cells are not available, 
then the manufacturer will have to select load cells from production to be tested by NTEP. The manufacturer must submit 
test data with these load cells to provide documentation of test capability and to provide a basis 'for comparing test results 
from NIST to the manufacturer's data. In the future, manufacturers should retain the load cells tested for a provisional 
Certificate of Conformance for later testing by NTEP. 
 
There was discussion over whether or not test data must be submitted with load cells submitted for NTEP testing after the 
interim program ends. It was stated that test data should not be required because test data is not required when other devices 
are submitted for type evaluation. The requirement that manufacturers must demonstrate that they have the capability to 
test load cells to determine whether or not production cells comply with Handbook 44 requirements was referenced. It was 
concluded that the manufacturer must submit test data to demonstrate their capability to test load cells. The manufacturer 
must test the load cells submitted to NTEP so that NTEP laboratories are not used as quality control laboratories. The use 
of the data was the next issue. 
 
If a manufacturer is not requesting an assessment of the manufacturers test capability to permit the use of the manufacturer's 
facility to obtain full Certificates of Conformance, then the data will simply be referenced by NTEP to document that the 
manufacturer has access to test facilities to monitor production. The data will be supplementary information and may be 
used as a basis to determine if general agreement exists among the manufacturer's facility and NIST. General agreement 
may simply be that the load cells meet NTEP requirements for the requested maximum number of verification scale 
divisions. 
 
If a manufacturer wants to have his facilities accepted as a test facility as a basis for receiving full Certificates of 
Conformance, then the data must be analyzed by NTEP and compared to NIST data to determine if the results agree with 
NIST data. The extent of agreement that will be used as a basis for acceptance of a manufacturer's facilities has not been 
established due to an absence of comparison testing. The cost for this analysis has not been established. 
 
Round-Robin Testing 
 
The establishment of a round-robin experiment with the load cell manufacturers and other test laboratories will require 
considerable effort, planning, and time. It is not expected to be established in the near future. Consequently, the following 
approach will be followed until a round-robin program can be established. 
 
1. After NTEP announces the capability to test load cells, manufacturers will have 60 days to notify NTEP that they 

are ready to submit their load cells. NTEP will give priority to testing load cells in the order that the Provisional 
Certificates of Conformance were issued. The second priority will be to test load cells in the order that the 
manufacturers notify NTEP that they are prepared to submit their load cells.  Consequently, if a manufacturer 
received an early provisional certificate but fails to notify NTEP that they are ready to submit the cells, they will 
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be scheduled for test after those companies that have submitted their notice for test. The load cells are not to be 
submitted with the request for testing; manufacturers will be notified by the Force Group when the load cells are 
to be submitted. Requests received within the first two weeks after the announcement of the availability of testing 
will be considered to have been received at the same time; consequently, the order of priority to test these cells 
will be based upon the order in which the provisional certificates have been issued. 

 
2. The load cells to be submitted for test are those that were tested as the basis for issuing the Provisional Certificate 

of Conformance. Load cell manufacturers will have to provide any test fixtures that NIST does not have. When 
load cells with provisional Certificates are being submitted for NTEP testing, the manufacturer does not have to 
resubmit the original data for the load cells because NIST will still have the data on file. If the original load cells 
are not available, then the manufacturer will have to select load cells from production to be tested by NTEP. The 
manufacturer must submit test data with these load cells to provide documentation of test capability and to provide 
a basis for comparing test results from NIST to the manufacturer's data. In the future, manufacturers should retain 
the load cells tested for a provisional Certificate of Conformance for later testing by NTEP. 

 
3. The number of load cell families that can be tested in one month will be limited because of the normal calibration 

workload for load cells. It is anticipated that many months will be required to test all of the load cell families with 
provisional certificates. It is anticipated that only two to three load cell families can be tested per month by NIST 
in addition to their regular calibration work. 

 
4. Manufacturers that have obtained full Certificates of Conformance based upon an evaluation of their test facilities 

and the witnessing of repeat testing may still qualify to continue to receive full certificates provided agreement 
with NIST testing can be demonstrated. This can be achieved in the following manner. 

 
a. The manufacturer conducts the complete NTEP sets of tests and submits the test data and the load 

cell(s) to NTEP. The NIST Force Group will review the test data for NTEP and will determine which 
tests should be repeated to verify the test results obtained by the manufacturer. The repeat testing will 
be determined consistent with past practices. This process must be repeated for each test machine used 
to collect NTEP data. 

 
b. If the NIST test results agree with the manufacturer's results, this will establish the manufacturer's test 

machine as an acceptable test machine. The manufacturer may then use the test machine to continue to 
collect data for a full Certificate of Conformance provided that all or part of the original testing of the 
load cell (as specified by NTEP) is witnessed by an NTEP representative or repeat testing is witnessed 
by an NTEP representative. The data analysis performed by the manufacturer will be accepted based 
upon previous evaluations; however, NTEP retains the right to check the data or the load cells when 
justification is provided. 

 
C. Acceptable agreement with NIST will permit the manufacturer to continue using the test machine to 

collect NTEP data for full certificates for a period up to two years. Agreement with NIST test results must 
be demonstrated every two years for each machine to maintain the process. It was suggested that a three- to 
five-year period would be appropriate. The time period will be reassessed after more comparison testing 
has been completed. 

 
2. Data from another national laboratory 
 
Load cell data collected by the national laboratory in The Netherlands were submitted to NTEP for evaluation. The load 
cell manufacturer requested that the data be accepted as a basis for issuing a full Certificate of Conformance. 
 
The Technical Committee and the Board of Governors have previously concluded that NTEP would not accept a certificate 
from another country as the basis for issuing an NTEP certificate. The basis of the decision was that there was no formal 
agreement among countries to accept each other's certificates. 
 
Otto Warnlof reported that the international round-robin test on load cells indicated that agreement among the laboratories 
was achievable up to 3,000 scale divisions. He stated that the issue of reciprocity was a political one. 
 
John Elengo reported that Holland and Germany share load cell data and France and Germany have reciprocity. This 
indicates that precedent exists for accepting data from another national laboratory-, however, it has always been based upon 
reciprocity. Each country retains the right to make the final decision of whether or not to accept the data. 
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It was suggested that accepting data from other national standards laboratories as a basis for upgrading provisional 
Certificates of Conformance to full Certificates would reduce the time needed for NTEP to upgrade provisional load cell 
certificates. 
 
It was agreed that foreign manufacturers must meet the same requirements and follow the same procedures as the U.S. 
manufacturers. The discussions on accepting data from a national laboratory focussed on whether or not the load cell 
manufacturer had access to test equipment to monitor production and the need for reciprocity between countries before 
accepting data from another national laboratory as a basis for issuing a full Certificate of Conformance. 
 
It was concluded that: 
 
1. NTEP would issue only provisional certificates based on test data taken by another national standards laboratory 

provided: 
 
 a. the data satisfies NTEP requirements; and 
 

b. the manufacturer submits sufficient evidence that is has reasonable access to test equipment needed to 
perform quality control. NTEP does not consider testing by a national standards laboratory as meeting 
the requirement of reasonable accessibility since a national laboratory is not to be used as a quality control 
laboratory. 

 
Establishing reciprocity with another country will require: 
 
1. establishing the formal NTEP policy regarding the acceptance of data obtained from another national laboratory; 

and 
 
2. developing the criteria to determine from which countries NTEP will accept test data because the quality of load 

cell testing varies from country to country. 
 
The Technical Committee had agreed at an earlier meeting that reciprocity must exist between countries before NTEP 
should accept a certificate from another country as the basis for issuing an NTEP Certificate of Conformance for a load cell 
family. 
 
3. Visibility of load cell markings after installation in scales 
 
Weights and measures officials have reported problems with the visibility of the identification information on load cells 
after the load cells have been installed in scales. The load cell identification badges may have been installed by the load cell 
manufacturer in a location that is not normally visible after installation of the scale manufacturer does not take care to 
position the load cell such that the identification information is visible after installation. Access to the marking information 
is needed so the enforcement official can verify that the load cells are appropriate for the application and that the scale 
parameters are consistent with the information marked on the load cell, indicating element, and the weighing element. 
 
It was suggested that the documents provided with load cells to comply with the Scales Code paragraph S.6.10. should 
satisfy the needs of the enforcement official. Weights and measures officials stated that the documents are rarely available 
when the enforcement inspections are conducted so the documents are not a realistic solution. It was suggested that the 
User Requirements in Handbook 44 should be enforced so the documents would be available at the time of inspection. 
 
There was no apparent resolution to the problem, consequently, the Technical Committee discontinued discussion of this 
item. 
 
4. Permanence of identification badges (plates) on scales and load cells 
 
Permanence 
 
The criteria for "permanence" of identification badges on scales and load cells was submitted to the Technical Committee 
for clarification. Several manufacturers have disagreed with the interpretation of this requirement by the type evaluation 
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laboratories. The interpretation has been that the identification badge must be destroyed (be removed in pieces) when it is 
removed. 
 
The reasons given for the requirement that identification badges be destroyed upon removal were: 
 
1. the badges provide a unique identification of the devices for weights and measures records, to identify a device for 

court cases, maintain a history on each device, and for manufacturer warranty, 
 
2.  to prevent the transfer of a badge to another device; 
 
3.  to identify stolen equipment; and 
 
4. to establish the date of manufacture of a device to determine if nonretroactive requirements apply. This last 

objective usually involves contacting the manufacturer for assistance in determining the date of manufacture. 
 
It was suggested that the fraud aspects of manipulating identification badges were not valid. Many other possibilities exist 
for fraud and are easier to perpetrate if someone chooses to do so. Tampering was not considered significant relative to the 
marking requirement. 
 
The consensus of the Committee was that "permanent" should mean that the identification information must be sufficiently 
durable to withstand normal wear and tear throughout the life of the device. An identification badge must be difficult to 
remove. Blind rivets to attach a badge to a device are acceptable, but removable screws are not. 
 
Location 
 
Objections were raised to the checklist requirement that the identification badge be an integral part of the device. 
Additionally, an objection was raised to require a security seal to attach the cover of a device to the chassis when the 
identification information is on the cover. 
 
To provide some standardization in the location of the identification information, the following locations were suggested. 
 
1 The identification information shall be located near the point where the signal leaves the weighing element of 

vehicle, axle-load, livestock, and railway track scales. This would be on the transverse lever on a mechanical scale.    
 
2. The information should be on or- near the junction box nearest the point where the signal leaves the scale on an 

above-ground scale. 
 
The Committee concluded that the second sentence in the second paragraph on page 69 of NCWM Publication 14 shall be 
deleted. 
 
5. Order of conducting the temperature tests and creep tests on scales 
 
The need for specifying the order of conducting the temperature and creep tests was discussed. The only reason given for 
possible concern about the temperature tests is that if the humidity in the chamber is not controlled, high humidity could 
affect a scale that is sensitive to humidity. If humidity is controlled, then the results of the tests should be the same regardless 
of the order in which the tests are conducted. 
 
Concern was expressed regarding the sequence of the creep test and the accuracy test at each temperature. If the creep test 
is conducted before the accuracy, the creep recovery characteristics of the load cell could affect the test results of the 
accuracy test. 
 
The Committee concluded that: 
 
1. it was not necessary to specify the temperature sequence for the temperature tests as long as the relative humidity 

is controlled so moisture does not condense on the device; 
 
2.  the accuracy tests shall be conducted before the creep test; 
 
3.  a recovery time period equal to the accuracy test time shall be permitted before conducting the creep test; 
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4. a scale should be exercised before conducting the creep if an extended period of time has passed since the scale 
was last tested; and 

 
5. the temperature testing can continue from the point of the last temperature test in the event that the temperature 

chamber should fail. It is not necessary to repeat the temperature tests that have been completed. 
 
 6.     Multiple weighing elements interfaced with a single indicating element 

 
A.  Number of scale divisions allowed for the summed weight indication 

   B. Proper operation of the displays for individual weighing elements and the summed display 
   C. Clarify the S.4.3. requirement for indicating which weighing elements are included in the summed display 

 
The number of vehicle scales consisting of three or more individual weighing elements used simultaneously to obtain a 
gross weight for commercial transactions are increasing. The individual weighing elements are used to obtain axle-load 
weights to determine compliance with highway laws and, because the entire vehicle is weighed as a single draft, the summed 
weight can be used for commercial transactions. 
 
This approach to weighing has raised a question of how the number of scale divisions permitted in class III or III L scales 
should be applied. The Technical Committee was strongly divided on this issue. A number of weights and measures officials 
and industry representatives supported treating each weighing element as a separate scale and the summing of the 
indications from each weighing element is the same as summing the indications from separate scales. 
 
Others believed that the use of multiple platforms in an application determines how it is classified. The argument was that 
the multiple platforms are being used in the same application as a class III L scale. If the platforms were not separate, the 
10,000 division limit for class III L scales would apply. Consequently, a system consisting of multiple weighing elements 
must be considered as a single system and is limited to 10,000 divisions. 
 
It was decided that this issue was not a type evaluation issue. The issue was referred to the Specifications and Tolerances 
Committee. 
 
7.        Function keys on scales 

 
A.  Appropriateness of "function" keys that do not have specified functions 

    B.  Proper marking to identify the operation of the keys 
 
An increasing number of scales with function keys have been submitted for type evaluation. The function of these keys is 
often custom programmed for an individual user. Obviously, NTEP is unable to determine if the functions of these keys 
comply with Handbook 44. 
 
The Technical Committee concluded the following. 
 
1. Programmable keys may be included in a Certificate of Conformance if the keys are not metrologically significant. 
 
2. If programmable keys perform metrologically significant functions, then the functions of the keys must be 

evaluated under NTEP. 
 
3.  Function keys that are used in a transaction must be marked specifically to reflect the operation of the key. 
 
4. The manufacturer must notify NTEP if, after the NTEP evaluation, metrologically significant features are added 

to a device through these keys. 
 
8. Guidelines for sealing devices 
 
The recommended guidelines for sealing devices were reviewed. The Committee agreed to add the guideline that a scale 
shall be sealed in a manner that prevents disassembly of the device by removing a cover or cabinet to gain access to the 
adjustments. It was also agreed that hanging scales may be sealed on the bottom since the bottom of these scales is normally 
readily accessible. 
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The appropriateness of permitting the provision for sealing on the bottom of the device was discussed extensively. Some 
scales have a very low profile so the only available surfaces for sealing are the top and the bottom. In some applications, it 
was argued that the bottom of the scale is the only reasonable location for the provision for sealing. The bottom access to 
switches is very convenient for many manufacturers. On the other hand, weights and measures officials are concerned about 
liability if they must lift a device or turn a device upside down to apply a security seal. 
 
The consensus of the Committee was that the bottom of a scale may be used for sealing; however, the scale must be designed 
such that seals can be removed and added without damaging the scale. Scales designed to have the security seal on the 
bottom of the scale, shall be designed such that the scale will not be damaged when turned on its side or upside down. 
 
The following sealing guidelines were accepted by the Committee. 
 
Guidelines for Sealing 
 
1. The provision for sealing must be located such that a security seal can be applied without disassembly that exposes 

electronics. Any disassembly must be simple and not require excessive effort, for example, removing a protective 
cover plate to seal a junction box is acceptable. In general, it is desirable to be able to seal a device without the 
need for disassembly. 

 
2. A scale shall be sealed in a manner that prevents disassembly of the device by removing a cover or cabinet to gain 

access to the adjustments. 
 
3.  The bottom of a device is an acceptable location for a security seal; however, the scale shall be designed so that it 

is not damaged when turned on its side or upside down to remove and apply security seals. 
 
4. When two bolts are used for a lead and wire seal, the bolts must be such that the lead and wire seal will be broken 

when an attempt is made to unscrew the bolts.  The use of a "free-standing bolt" to serve as a second screw for 
threading a lead and wire seal is not acceptable. A "free-standing bolt" is one that simply passes through a panel 
and is held in place by a nut on the opposite side of the panel but is not holding any parts together. Because the 
free-standing screw may be loosened to the extent that the bolt will rotate in its position, thereby permitting the 
other bolt to be turned and the wire of the seal maneuvered over the top of the bolt while turning the free-standing 
bolt to keep the wire from twisting. In this case, the security seal can be removed to gain access to the adjustments 
without breaking the seal. 

 
In lieu of the second fixed bolt, a metal tab fixed to the case or a plastic tab molded into the case may be used. The 
fixed nature of the tab usually causes in the wire to twist and break before the bolt can be removed. 

 
5. If the lead and wire seal is located under the platform of a scale, then there must be ample clearance to eliminate 

the possibility of interference between the seal and the platform. Access to the provision for sealing must not 
require a tool for disassembly of any parts. 

 
6. An indicating element that utilizes a NEMA 4 enclosure shall be sealed in a manner that prevents the seal from 

being circumvented. This may be achieved by threading a lead and wire seal through the head of the bolt through 
one of the hinges and the lip of the cover of the indicator. It is not sufficient for a lead and wire seal to be threaded 
through the head of the bolt and the opening in the hinge because it can be circumvented by loosening the screw 
slightly and pressing down on the cover to compress the sealing material and slipping the hinge off the cover. 

 
9.  Protection of scale levers from the environment and human interference 
 
There was considerable opposition to providing protection to exposed levers. It was stated that the issue had been raised in 
the 1960s, tests were run, and the results did not indicate any problems with exposed levers. Although there was some 
support to protect levers from human interference, it was reported that tank and hopper scales have exposed levers. Usually, 
the transverse lever on scales and all of the levers on livestock scales are protected. 
 
The Committee agreed that protection would not be required on exposed levers, however, protection from environmental 
effects is a User Requirement. If a weights and measures official encounters a problem in the field, the need for protection 
will be left to the judgement of the enforcement official. 
 
10.  Out-of-level tests for wheel-load weighers and portable axle-load scales 
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Portable wheel-load weighers and portable axle-load scales are normally used in areas where the ground is not level, 
consequently, NTEP has required these scales to be accurate when placed out of level by 5 percent or 3 degrees. The 
installation of a level-indicating mechanism (e.g., bubble level) has not exempted these scales from the out-of-level accuracy 
requirement. 
 
The Committee discussed the appropriateness of the out of level test. Because these scales are routinely used along highways 
where the surface is not level (but is reasonably level), the Committee concluded that accuracy is required under the 
suitability of equipment requirement. 
 
The number of directions that a scale must be tested for accuracy when out-of-level was discussed. The Committee agreed 
that it was necessary to test the scales when out-of-level in at least two directions, but that a scale may be tested in as many 
directions as deemed necessary. It may not be necessary to test a scale in an out-of-level condition every time that the scale 
tested. 
 
Handbook 44 paragraph S.2.4. states that a portable scale shall either be accurate when out of level by 5 percent or shall be 
equipped with a level-indicating means. The use of a level-indicating means is not realistic for wheelload weighers or 
portable axle-load scales because the scales cannot be leveled once they are set in position. Consequently, the scales must 
be accurate within the 5 percent specification. To remove this conflict, the Technical Committee recommends that the S&T 
Committee change Handbook 44 to clearly state that wheel-load weighers and portable-axle-load scales be accurate when 
placed out-of level by 5 percent. 
 
 
 
 
11. Manual gross weight input 
  
 A. Postal and shipping scales 
 B. Computers interfaced with scales 
 
The need and appropriateness of the manual entry of gross weight values on postal and shipping scales were discussed. It 
was concluded that the manual entry of gross weight values is inappropriate on most scales. The justification for permitting 
the feature on shipping and postal scales is that shipping companies issue call tags to schedule package pick-up when the 
package is at a customer's site and cannot be weighed by the shipper. This requires the printing of a manifest which includes 
the weight and the shipping charges. It was stated that manual gross weight entries are also needed for express shipping 
when many packages with the same contents. The manual gross weight entry permits generating the labels without repeat 
keyboard entries. 
 
The Technical Committee agreed to permit manual gross weight entries under the following conditions. 
 
1.  Manual gross weight entries are permitted only on postal and package shipping scales. 
 
2. The manual gross weight entries cannot interact with the scale weighing element, that is, the scale must be at zero 

before manual weight entries are permitted. 
 
3. The scale indications and recorded weight values must be adequately defined so it is clear that the gross weight 

values are manual gross weight entries. Scale weight indications must be identified as "manual weight" either 
through the use of an annunciator or through an alphanumeric display. Recorded weight values shall be identified 
as "Manual Weight." 

 
12.  Type evaluation checklist for computers interfaced with scales 
 
A draft checklist for computers interfaced with scales has been developed for review by the Technical Committee. The 
Committee was divided on whether or not computer systems should be subject to type evaluation. The decision not to 
require the version number on software was referenced as precedent not to evaluate computer systems since the software 
could always be changed. It was suggested that a dedicated weight indicating element should always be required with any 
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computer system to prevent computer manipulation before the weight information is displayed. Others opposed this 
suggestion because it would be perceived as restricting new technology. 
 
It was suggested that computers do not fall under the jurisdiction of weights and measures. The controlling computer may 
be at a remote location so a physical evaluation will not be possible during a field inspection. Some weights and measures 
officials insisted that if a computer is performing the functions that a scale would normally perform, then the computer must 
meet the same requirements of Handbook 44. 
 
Because of the ease of changing software, it was suggested that the field verification may be sufficient to control the use of 
computerized systems. Field inspections would concentrate on evaluating a system based upon its displayed and recorded 
information.  Since the Technical Committee could not reach a consensus, it was suggested that the issue be taken to the 
NCWM for resolution. 
 
13. Certificate parameters for covering modular scale designs 
 
The Technical Committee was requested to review the range of parameters for a vehicle scale of modular design that may 
be included on a Certificate of Conformance. Some manufacturers of "modular" scales can vary the length of platforms 
extensively by simply attaching more modules. Consequently, a vehicle scale may consist of several modules but 
independent small modules will not be covered by a Certificate of Conformance because the length falls below 50 percent 
of the length of the scale that was tested. The scale capacity does not always increase with length because a scale may be 
installed under a series of hoppers. The long platform may be needed to permit the loading of a vehicle under any one of 
the several hoppers; a higher scale capacity is not needed. 
 
It was agreed that the agreement among sections still applies to a modular scale. The practicality of achieving agreement 
among sections was questioned when a scale that has 10 or 12 sections. 
 
The term "modular" has different meanings to different people. Some consider that the design of each weighing element 
must be identical with the only difference being in the length of each weighing element. Others permit one design in one 
weighing element and the other modules may be attached but have only one pair of load bearing points in each "module" 
that is attached. It was stated that scales have always been articulated so the term is not correct. Contractor's scales may be 
modular in that the scale consists of two weighing element that act independently. The forces from the separate weighing 
element are then summed to provide a single indication. 
 
It was stated that the problems with the modular approach in type evaluation is that actual scale installations frequently will 
be custom designed to meet the specific needs of some customers. This will result in variations and odd sizes. It was 
suggested that modular scales should not receive special consideration. It was suggested that each weighing element of a 
modular scale be identical and have the same concentrated load capacity. 
 
The members were more concerned that a cap be placed on the length of modular scales rather than a lower limit on the 
size of an individual module. It was suggested that a cap of 150 percent of the length of the scale that was tested for type 
evaluation be retained as an upper limit. It was also suggested that the module with the greatest distance between sections 
would have to be evaluated. 
 
No consensus was apparent. It was recommended that Ross Andersen and Henry Oppermann develop criteria and examples 
for consideration by the Technical Committee at a later date. 
 
14.  Board of Governor's issue: Appeal process 
 
An appeal  on a load cell had been submitted to the NTEP Board of Governors. Because of the significant cost associated 
with testing load cells, a more detailed set of procedures for resolving appeals had been drafted for 
review by the Technical Committee and the NTEP Board of Governors. 
 
The Board of Governors had received several letters from industry opposing the draft procedures. It was explained that 
current NTEP policy permits third-party appeals. Considerable opposition to the draft procedures was expressed at the 
meeting. 
 
The Board of Governors met following the meeting of the Technical Committee. The Board decided to table the proposed 
changes and proceed to handle appeals using the existing procedures. 
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VARIATIONS IN REPEATABILITY OBSERVED IN NIST NTEP TESTS 
(3000 DIVISIONS) 

 
 
 

 Random error - Same set-up Delta = 0.1 v = 33 ppm of full scale 
 
 Mounting variation - Same orientation in dead-weight machine (DWM) (variation in centering) Delta = 0.25v = 80 

ppm 
 
 Rotation variation in DWM (Off axis load and centering) Two Sigma = 0.38v = 0.013% = 125 ppm 
 
 Soak time in chamber after reaching equilibrium Delta = 0.12v = 40 ppm 
 
 Cell. aging (10 NTEP test cycles) Delta = 0.1v = 33 ppm 
 
For reference: Allowable Instrumentation and Force Generating Equipment Error (2 Sigma) = 1/3 allowable tolerance 
 
 1200V = 1/3 (0.7v) = 0.23v = 76 ppm 
 3000v = 1/3 (1.05v) = 0.35v = 116 ppm 
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Next Meeting 
 
The next meeting is scheduled for October 31 – November 1. 
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Item 2 in the draft meeting summary for the June 1989 meeting regarding the policy of accepting data from another national 
laboratory was discussed. Based upon this discussion and a review of notes from the meeting, changes were made to this 
portion of the summary which was included in the summary of the June meeting. 
 
1. Cell capacity to be tested to cover a range of capacities 
 
It was suggested that NTEP should test the smallest load cell in a range of capacities to be included in a Certificate of 
Conformance because it is usually the most difficult capacity to manufacture to the requirements of Handbook 44. Current 
NTEP policy is to test a cell that has a capacity near the middle of the range of capacities to be covered by a certificate. As 
a working guideline, a load cell is judged to be in the middle of the range of capacities if the ratio of the cell that was tested 
is not more than 4:1 (at worst 5:1) from the extreme capacities to be included in the range of capacities. This was discussed 
at the June 1987 meeting and concluded that the 4:1 ratio should not be established as a policy but to be used as a guideline. 
This was done to permit greater flexibility to determine which cell should be tested because manufacturers may be limited 
by the test equipment available for testing or there may be some other reason to consider a different load cell to be tested. 
 
It was stated at this (October 1989) meeting that in some cases the largest capacity cell may be the most difficult to 
manufacture within Handbook 44 requirements. It was reported that the decision in 1987 was a compromise to establish an 
acceptable policy. It was the consensus to the Technical Committee to reaffirm the current NTEP policy to test load cells 
that are approximately in the middle of the range of cell capacities to be included on the Certificate of Conformance. 
 
2. Marking requirements for load cells 
 
It was reported that a load cell manufacturer had marked only the serial number on load cells and the remainder of the 
marking information was in an accompanying document. Under the current language of the Scales Code paragraph S.6. 10., 
this would comply with the requirement. The General Code paragraph G-S. 1. is interpreted to apply to complete devices 
or main elements. Additionally, the requirements in specific codes supersede those of the General Code. Consequently, it 
was requested that the Technical Committee recommend a change to Handbook 44 to require the load cell be marked with 
the manufacturer's name or trademark, model designation, and serial number prefaced by an abbreviation that clearly 
identifies the serial number. The remaining information could be contained in an accompanying document provided that 
the document also contained the serial number of the load cell. 
 
The need to record the serial number on the accompanying document was questioned. It was reported that NTEP permits a 
manufacturer to market load cells at number of divisions less than the maximum and with vmin values larger than those 
stated on the Certificate of Conformance (October 1987 meeting). Consequently, the serial number must be marked on the 
load cell and recorded on the accompanying document to relate the document to a specific load cell. 
 
Conclusion:  The Technical Committee concluded that this issue is not specifically an NTEP issue and should be submitted 
to the Specifications and Tolerances Committee for consideration. 
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3. Sealing of electronic components 
 
The Technical Committee was requested to discuss the features that are required to be sealed as a result of the changes 
made to General Code paragraph G-S.8. at the 1989 Annual Meeting of the National Conference on Weights and Measures. 
Varying interpretations of the scope of the features to be sealed exist. 
 
It was the intent of the S&T Committee that- any selectable features that may affect whether or not a device complies with 
Handbook 44 or any selectable parameters that may affect the suitability of a device for use in a specific application shall 
be sealed based upon the revised G-S.8. Others have suggested that only those adjustments that affect performance or 
facilitate fraud should be sealed. The Technical Committee discussed this subject at length. The discussion is documented 
below to provide information to the S&T Committee further information for its review of the issue at the Interim Meeting 
in January 1990. 
 
The consensus of the Technical Committee was that the requirement in Handbook 44 should be stated in broad terms and 
NTEP should use judgement and determine the specific features to be sealed. The features to be sealed may vary from 
scales to metering devices depending upon the decisions of each Sector within the Technical Committee. A list of features 
to be sealed as recommended by the NTEP laboratories and the S&T Committee should be developed and submitted to the 
Technical Committee Sectors for consideration and inclusion in the type evaluation checklists. 
 
To assist the S&T Committee in its review of the G-S.8. items on its agenda, the discussion of the Technical Committee is 
included. 
 
Discussion:  Henry Oppermann explained the intent of the S&T Committee as stated in the last two S&T reports and which 
was verified in an additional discussion of the S&T Committee on October 12, 1989. Some people have stated that the only 
features to be sealed should be those affecting device performance. The language of G-S.8. prior to the 1989 change limited 
provision for sealing to those adjustments that affected performance requirements as defined in Handbook 44. It was the 
intent of the S&T Committee to expand the scope of the features to be sealed, which is why the language in G-S.8. was 
broadened beyond performance requirements. If the provision for sealing requirement as adopted for the 1990 Handbook 
44 was strictly applied, then the temperature compensation feature on computerized wholesale loading-rack meters and the 
selection of the round-off algorithm in electronic cash registers would be required to have provision for sealing. This 
discussion assumes that the use of an audit trail is an acceptable method of sealing. Under the strict interpretation of the 
requirement, then it is likely that audit trails would have to be incorporated into these systems. 
 
Paul Peterson: The Packers and Stockyards Administration recommends that the automatic zero-setting mechanism 
(AZSM) be disabled on livestock scales because people handling the gates on these scales could activate the AZSM when 
there was not a zero change. This would result in a false zero-balance condition. It is my opinion that this feature should be 
sealed on livestock scales. 
 
John MacDonald: More examples should be give to provide a better basis for the discussion. 
 
Jim Truex: The Central Weights and Measures Association voted that the following features should be sealed. 
 
 
 
 
 
 
 
Scales  Liquid-Measuring Devices  
Automatic zero-setting mechanism  Octane blend setting for blend dispensers 
Settings for motion detection  Selection of pump characteristics 
Internal selection of measurement units  Selection of features (method of operation) 
Accuracy adjustment mechanism  Temperature compensating systems for VTMs 
Selection of the value of a quantity division  Temperature compensating systems of wholesale meters   
Scale capacity and number of divisions in a scale  Setting for value of pulses sent from dispenser 
Selection of scale options  Pressure or density correction settings 
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  Flow-control settings 
             Meter indications in gross or net gallons 
             Totalizer mechanism 
 
Tina Butcher. The Measuring Industry Sector concluded that operator features would not be sealed. Some members wanted 
sealing limited to performance requirements, but a consensus was not reached on this point. 
 
Ross Andersen: The listing the features to be sealed should be in the NTEP checklists. The list should be established by 
the Technical Committee. If all settings for a particular feature, e.g., AZSM, would result in device compliance for a give 
application, then the feature would not have to be sealed. 
 
Tom Stabler, The scope of the provision for sealing should be kept as narrow as possible. It is not practical to seal 
everything that is selectable. The meaning of metrological integrity should be defined by providing a list of features to be 
sealed for scales and metering devices. 
 
Otto Warnlof. In OIML the term "metrological integrity" means that a device is designed to maintain its accuracy and 
operational performance in a normal environment over a period of use. A different term should be used in Handbook 44 to 
represent the features to be sealed. Let the Technical Committee list which features are to be sealed and include it in the 
checklist. 
 
Terry James: The list should be established by the Technical Committee. 
 
Ross Andersen: The provision for sealing does not require that each selectable feature had to have its own seal. One 
provision for sealing could seal all of the parameters required to be sealed. 
 
Dennis Mahoner. A list can not anticipate other features that should be sealed as technology advances. Consideration must 
be given to make changes to the list as necessary. 
 
Joe Giannina: A list developed at this time would not be all-inclusive; the list is likely to grow in the future. Also, the term 
"metrological integrity" is vague. I support the use of "metrological characteristics." 
 
Darrell Guensler. A list of features to be sealed should be developed, but avoid putting it in Handbook 44. The list should 
be in the checklist. The NTEP labs should draft a list and submit it to the Technical Committee for review to provide an 
opportunity for industry to review and modification. 
 
Sy Feinland: Will this require that a computer disk drive be sealed since the program could be changed and change the 
operation of the device? 
 
Henry Oppermann: It was not the intent of the S&T Committee to require that disk drives be sealed; however, 
manufacturers have the responsibility under the NTEP policy to notify NTEP of when changes are made to a program that 
may require a new type evaluation. 
 
John Elengo summarized the discussion, distilled the common ground, and stated the position of the Technical Committee 
as reported at the beginning of this item. 
 
 
 
 
 
4. Multiple weighing devices interfaced with a single indicating element 
 
The number of vehicle scales consisting of three or more individual weighing elements used simultaneously to obtain a 
gross weight for commercial transactions are increasing. The individual weighing elements are used to obtain axle-load 
weights to determine compliance with highway laws and, because the entire vehicle is weighed as a single draft, the summed 
weight can be used for commercial transactions. 
 
This approach to weighing has raised a question of how the number of scale divisions permitted in class III or III L scales 
should be applied. For example, a vehicle scale may have three platforms with the following capacities: 100,000x 20 lb, 
100,000x 20 lb, and 60,000x 20 lb. The sum of these scale capacities is 260,000 lb for a total of 13,000 divisions. Should 
the maximum number of divisions for class III scales apply to the summed indication? An argument could be made that 
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since the total weight is only the sum of digital indications, then the 10,000 division limitation should not apply. However, 
a request had been received to permit four 20,000-lb x 5-lb capacity scales be used in combination to provide a scale with 
a capacity of 80,000 x 5 lb to essentially circumvent the class III L limit on the number of scale divisions. Consequently, 
the 10,000 division limit should apply to the summed indication because the summed indication is being used as the basis 
for commercial trade. 
 
The S&T Committee briefly discussed this item at the 1989 NCWM. The Committee concluded that a multiple platform 
scale system is a single system and shall be treated as a single scale. The S&T Committee requested that the Technical 
Committee continue to discuss this item to see if a consensus could be reached on the requirements that should apply. 
 
There was a reluctance from several members of the Technical Committee to accept the position of the S&T Committee 
without further review. Consequently, the Technical Committee did not reach a consensus on this issue. The discussion is 
documented below to provide input to the S&T Committee to review the issue. 
 
Discussion: Henry Oppermann reported the position of the S&T Committee. The S&T position is that three permanently 
installed axle-load scales used to obtain the gross weight of a truck from three axle-load scales is to be treated as a single 
system and that class III L requirements apply to the indicator that is totalizing the weights from the other weighing devices. 
This means that all of the sections in the three weighing devices must agree within the limit set by T.N.4.4. 
 
Jim Truex distributed the Ohio memorandum stating the Ohio policy regarding these devices. The Ohio position is 
consistent with the criteria proposed for consideration by the Technical Committee. 
 
Ross Andersen: The criterion "simultaneously displayed" is not sufficient to define which devices are to be treated as a 
single weighing system. For example, multiple sets of hopper scales, e.g., 1,000 x 1 lb and 10,000 x 10 lb, are often used 
to batch asphalt and the individual weight indications could be added together to get an accurate weight. I agree that a 
multiple-weighing-device vehicle scale should be treated as a single system, but two or more independent hopper scales 
used to batch asphalt should not be considered a single system. 
 
Joe Giannina: Why should the division values on multiple weighing devices be the same? If a system consists of 
independent weighing devices, then each device should be tested separately. 
 
Henry Oppermann: The division values for all of the weighing devices should be the same, otherwise anyone testing the 
complete system would not know what tolerance to apply to the system if each weighing device has a different scale 
division. 
 
Tom Stabler. Under the General Code, all of these weighing devices must have the same scale division value. 
 
Terry James: It is the normal practice of weights and measures enforcement officials to test multiple-weighing device 
systems as if each weighing device is an independent scale. Permitting each weighing device to have 10,000 divisions does 
not violate Handbook 44. Using a multiple-weighing-device scale and adding up the values to obtain a gross weight is no 
different than adding the weights on a calculator. 
 
 
Dennis Mahoney: The indicator summing the weights from three other indicators is not a scale and should not be a limiting 
factor in the number of divisions in the scale. 
 
Jim Truex: The 10,000-divisionlimit on the totalizing display must apply or the multiple-weighing-device systems will 
defeat the intent of class III L Ohio already had a company that wanted to install several smaller capacity scales with 2-lb 
divisions for use in combination as a vehicle scale. This is not appropriate. 
 
Constantine Cotsoradis: It is Maryland's policy that if each weighing element has its own indicating element, we treat 
each weighing device as a separate device. If multiple weighing elements have only one indicator, then the multiple 
weighing elements are a single scale. Maryland does not apply T.N.4.4. to all of the weighing elements in the system; it is 
applied only to those sections that are part of one weighing device. 
 
Ross Andersen: The application will determine how the system should be treated. If a truck is being weighed as a single 
object, then the multiple weighing devices must be treated as a single system. Multiple hopper scales are different in that 
they are weighing different commodities which are to be mixed. You cannot dissociate a scale from what is being weighed. 
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Otto Warnlof. There is no difference in scale operation whether the scale is divided or not. The intent of the process is to 
get weights for an individual vehicles. 
 
Terry James: Manufacturers can meet the requirements to test the system as a single scale, but if enforcement officials test 
each weighing device as a single scale, it defeats the purpose of the requirement. 
 
John Elengo: If you are weighing a single object, then you should meet Handbook 44 for the particular class applicable to 
weighing the object. It doesn't matter how the object is weighed; it must meet Handbook 44 for the application. 
 
Tom Stabler: An installation must not violate the maximum number of divisions, the nominal capacity, agreement among 
sections, and vmin for the application. Then, conclusions regarding the installation can be based on whether or not the system 
complies with Handbook 44. 
 
Ross Andersen: Individual axle weights are used to determine compliance with the highway laws and are not relevant to 
commercial transactions. The concentrated load capacity for each weighing device must be addressed. Must the CLCs be 
equal for all of the weighing elements? 
 
[Note: It appeared that the Technical Committee agreed that the CLC must be the same for all of the weighing elements in 
the system because the truck axles move over all of the sections of the scale.] 
 
John Elengo: The issue raised by weights and measures officials is that when multiple weighing elements are installed to 
weigh a truck and the system has more than 10,000 divisions, then it appears that the system has circumvented the class III 
L maximum limit of 10,000 divisions for the scale. 
 
Mike Adams: It is incorrect that the manufacturer is trying to circumvent the Code. The manufacturer may just be trying 
to get more accuracy out of the system. 
 
Ross Andersen: It is appropriate to test each individual weighing device to capacity and then test each section down the 
scale to determine if all sections in the system agree within T.N.4.4. 
 
John Elengo: It is our job to judge a device based upon what the device is to do. This type of system provides multiple 
indications and sums the values to obtain the weight for the complete vehicle. Based upon the single weight for the vehicle, 
it is a class III L system. The individual weighing devices were not intended to be used independently. 
 
Terry James: If someone installs six 15,000 x 2 lb scales and they are accurate, then the six scales used in combination 
should be permitted to be used to weigh a vehicle without the 10,000 division class III L limitation. If the scales are tested 
independently, then the requirement of the 10,000divisionsand agreement among sections is meaningless. 
 
Darrell Guensler. We already have a ruling from the S&T Committee that the system is to be treated as a single scale. 
Let's proceed on that basis. We must look at it as a single device and test it as Ross has described. 
 
Henry Oppermann: I agree with Terry James that the system must be tested as a single scale and all sections must agree 
within T.N.4.4. 
 
Paul Peterson: If we have digital load cells in a scale, the digital outputs will be summed rather than an analog signal. Will 
each cell be considered a separate scale? Are we considering this issue philosophically or from the viewpoint of regulatory 
problems? 
 
Otto Warnlof: We must think in terms of the device application; not its design. 
 
John Elengo: We are looking to apply the requirements to a device submitted for type evaluation. The device that would 
be submitted is the complete system. The combined weights are the basis for the transaction so the system must meet class 
III L requirements. 
 
Daryl Tonini: I am troubled by the statements that you don't get a break on the tolerance when you treat each weighing 
device separately. I agree that the summed weight display should be limited to 10,000 divisions; however, I have some 
difficulty accepting the analysis. 
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Bill Goodpaster: There is no difference between summing the digital indications from several scales and summing the 
indications using a calculator, consequently, each weighing device should be considered to be a separate scale. 
 
John Elengo: That is an S&T or an L&R issue. We are here to establish the criteria applicable to the system. 
 
Henry 0ppermann: This issue falls under the principles of T.N.I. of the Scales Code. The classification of a device or 
system is not dependent upon the technology or the design. 
 
Sy Feinland: The proposed requirement that all division values for each weighing device must be the same is not justified. 
As long as the scale division in the summing display is the same as the largest division value in the different weighing 
elements, there is no flaw in the implied accuracy. 
 
[Note: To clarify terminology, the Committee agreed to refer to these devices as multiple weighing devices interfaced with 
a single indicator. This permits each weighing device to have its own indicator as well.] 
 
Ross Andersen: From a purely technical point, class III L scales may display more than 10,000 divisions because a scale 
may indicate up to 105 percent of its rated capacity. 
 
Mike Adams: Each scale should be considered separately because one scale may be used to weigh pick-up trucks, two of 
the weighing elements may be used to weigh a larger truck, and all weighing elements may be used to weigh other trucks. 
Smaller trucks can be weighed more accurately if the scale has a smaller division. Each weighing device should be permitted 
to have different scale division values, but the summing indicator should have a scale division equal to the largest division 
of the individual weighing devices. 
 
Jim Truex: Commercial measurement is only interested in the single totalized weight. 
 
John Elengo: Each individual weighing device must meet class III L as a stand-alone device. Then if the combination of 
devices also meets class III L, then the system is acceptable. 
 
Sy Feinland. I continue to support allowing each weighing device to have different scale division values and only require 
the value of the scale division for the summing indicator to equal the largest scale division value for the individual weighing 
devices. 
 
Henry Oppermann: This would violate the requirement that there be mathematical agreement in the digital indications 
because different scale divisions could not add mathematically to a single scale division value. 
 
Ross Andersen: Manufacturers could use manual multi-ranging scales to get the desired resolution for smaller loads. 
 
Mike Adams: The only reason to require mathematical agreement is to reduce confusion. Mathematical agreement is not 
needed. 
 
Joe Giannina: I don't agree that all scale division values must agree. It would be acceptable to have three scales in 10-lb 
divisions being summed to a 20-lb division. Handbook 44 should not apply to auxiliary summing indications. 
 
John Elengo: We are at an impasse. It is time to return this issue to the S&T Committee. 
 
Terry James and Sy Feinland: As a final comment, we should not require the other weight displays to blank if the summing 
indicator overloads. This would require communication from the summing indicator to the individual indicators which 
would be expensive without adequate benefits. 
 
Darrell Guensler. It seems that to have such a uniform loading pattern would be unlikely so it isn't worth the expense. 
 
Ross Andersen: We must remember that the individual devices could have different capacities and that the sum of the 
individual capacities may exceed the capacity of the summing indicator. 
 
Bill Goodpaster. I favor deleting this requirement (#5) because numbers 1 and 4 cover it. It would cost too much for the 
little benefit that would result. 
 



1989 NTETC Weighing Sector Summary 

 
 

7 

Mike Adams: If #5 is retained, this is saying that the multiple weighing devices could not be operated as independent 
scales. You should be able to operate them independently and add up the values. 
 
5. Multiple loading patterns for vehicle scales 
 
The proper loading of multiple patterns when testing a vehicle scale is not specifically defined in Handbook 44. Multiple 
pattern loading may be done in a manner consistent with the method of use as stated in Scales Code paragraph N.1.3.4. The 
definition of concentrated load capacity (CLC) specifies that the capacity rating applies to both test and use. There is a 
considerable variety of axle configurations for trucks. 
 
The Technical Committee concluded that Handbook 44 contains all the information needed to address this question. The 
proper application of this section permits multiple test loads up to the CLC to be placed on a scale in each area where the 
axles of the truck may be positioned, including when the vehicle is in the worst case position. Each loading pattern shall be 
an area at least four feet long and equal to the width the scale. The application of this conclusion results in the following. 
 
1.  In the case of single axles, for example, a single steering axle with one wheel on each side, the center of the 

loading pattern should be positioned to coincide with the axle position. 
 
2. In the case of tandem axles, for example, a series of 2 or 3 axles on a single suspension system that distributes the 

load reasonably equally from axle to axle (such tandem axles are usually no more than 96 inches in length from 
center to center of the outermost axles), two adjacent 4-foot patterns, centered on the tandem axle configuration, 
should be used. Each pattern should be loaded equally. The loads should total to the maximum load allowable for 
the vehicle's tandem axle configuration, and should not exceed the CLC in any one pattern. In the event that the 
tandem axle configuration is greater than 96 inches length from center to center of the outermost axles, each axle 
shall be treated as a single axle as described in point 1. 

 
The Federal Highway bridge formula is not a limitation on how a scale may be loaded. 
 
6. Scale calibration for influence factors testing 
 
Some scale manufacturers have wanted their scales calibrated at a specific test load before the scale was subjected to 
influence factors testing. At times, the manufacturer has wanted the scale to be set to read either high or low of the actual 
value of the test load. There is concern on the part of the NTEP laboratories that a scale maybe adjusted in the laboratory 
to pass the temperature test but the scales in the field would be adjusted differently because the service agent may not know 
to set the scale to have an error at a specific load. 
 
It was suggested that scales should be tested initially to determine the performance curve of the scale and then select the 
adjustment point to minimize the scale errors (both increasing and decreasing load errors) over the entire weighing range 
of the scale. It was stated that the service technician will not have the knowledge of the scales performance curve with 
respect to temperature when a scale is installed in the field to be able to minimize the scale errors over a temperature range. 
 
The Technical Committee concluded the following. 
 
1. Unless the load for calibrating a scale is specified by the manufacturer, a scale shall be adjusted to have its errors 

minimized at ambient temperature. 
 
2. If the manufacturer specifies the calibration load, this information must be stated in the service manual (and the 

operator's manual if the operator is to adjust the scale). If a manufacturer specifies a test load for calibration, then 
this test load may not necessarily minimize the performance errors of the scale. 

 
3. A manufacturer cannot select a particular calibration point for a scale submitted for type evaluation unless that test 

load is specified in the manual as applicable to all scales of this model designation. A manufacturer may advise 
the NTEP laboratory of the optimum point for adjusting a scale at ambient temperature to minimize performance 
errors to save time in the calibration process. This recommendation will be based upon the manufacturer's test 
results for tests conducted prior to submitting the device to the NTEP laboratory. 

 
As a result of these decisions, paragraph 3.2 on page 125 of the NCWM Publication 14 will be changed to read as follows. 
 



1989 NTETC Weighing Sector Summary 
 
 
 

 
 

8 

3.2. Prior to the start of the test, the scale shall be adjusted after it has reached thermal equilibrium with power 
applied to the scale. Unless otherwise specified by the manufacturer in a manual, the laboratory will adjust 
the scale to optimum performance for the performance curve obtained at: 

 
  (a) 20 *C (or at the midpoint of the temperature extremes if the operating range for the device is 

significantly different from -10 *C and 40 *C); and 
 
  (b) at a moisture content not greater than 50 percent relative humidity. 
 
7.  Computer checklist 
 
At a previous meeting of the Technical Committee, a draft checklist for computers interfaced with scales was presented for 
review by the Technical Committee. The Committee was divided on whether or not a computer system should be subject 
to type evaluation. A consensus could not be reached at that time and the review did not take place. The matter was brought 
forward again at this meeting. 
 
A review of the proposed checklist was initiated in an effort to test its content and determine if consensus might be achieved. 
The review progressed to a point but was tabled to enable more discussion to take place relative to the appropriateness of 
conducting type evaluations on the computer portion of the scale system and to address other issues on the meeting agenda. 
 
The following points were made during the discussion and are believed to represent a consensus of the Technical 
Committee. 
 
1. The subject is more appropriately handled by addressing those additional requirements for scales which have 

computers as part of the weighing system, than by developing a checklist for computers. 
 
 
 
2. Where the computer portion of a scale system performs solely non-metrological functions, that portion is 

considered to be outside of weights and measures jurisdiction and not subject to NTEP evaluation. 
 
3.  Where the computer portion of a scale system performs functions which fall under weights and measures 

jurisdiction, there is a practical limit on how far NTEP can and should go in the type evaluation process. For 
example, it appears wasteful that NTEP be required to evaluate a recognized standard personal computer (or 
companion printer) because it is used in a scale system. 

 
Additionally, it was emphasized that computers without analog-to-digital (A/D) converters are already exempt 
from certain type evaluation tests, specifically, influence factor testing (See page 31 of NCWM Publication 14). 
Likewise, digital indicators without A/D converters are not required to undergo error testing over a temperature 
range, though they may indicators may be tested over a temperature range to verify that all keys and features 
operate correctly. 

 
4. There is general support for the view expressed in Canada that, although computer systems fall under weights and 

measures enforcement when they perform weighing or metering functions, if adequate controls are applied through 
field enforcement, it may not be necessary to submit all computer systems for type evaluation. 

 
5. Reliance on field enforcement would require that an Examination Procedure Outline (EPO) be developed for field 

verification of scale systems incorporating a computer as part of the system. Such development is outside the scope 
of the NTEP Technical Committee as defined in the Administrative Procedures contained within NCWM 
Publication 14. 

  
6. To separate field verification criteria from type evaluation criteria, it is necessary to establish: 
 
 a. what constitutes a scale function when it is performed by a computer; 
 b. what criteria should be used to check software functions in the field; and 
 C. what features can be adequately controlled through field enforcement. 
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7. There remains the question as to where to establish the boundary between type evaluation and the substitution of 
field enforcement in its place. Because the answer deals with field enforcement issues, considered by many as 
inappropriate for discussion within the Technical Committee, as well as technical issues, the Committee does not 
appear able to achieve a solution. The Board of Governors will be so advised and asked to provide necessary 
guidance, particularly with respect to items 5 and 6, above. 

 
The following points were mentioned but a consensus was not reached. 
 
1. It may be possible to establish EPO criteria for simple printers so not all printers must be submitted for type 

evaluation. Simple printers would be subject only to field verification. 
  
2. The software used to process the weight information for a commercial transaction, that is, the primary weight 

indications and the recording of the weight values for weight tickets should be in a fixed part of the computer 
program and not be accessible for change after the system leaves the manufacturer of the weighing device. 

 
3. A "one-of-a-kind device" must be defined for systems incorporating computers because software is often 

customized for a specific application. 
 
The following is a summary of the review of the proposed checklist to the point that further discussion was tabled. 
 
Discussion of Checklist Criteria Applicable to Computers incorporated into Scales 
 
Page 2, Testing Modes 
 
There was concern that a separate test mode may utilize software that is different from the normal operation. It was 
suggested that a void key be required to permit weights and measures officials to test the computer portion of a scale in the 
normal operating mode. This proposal was opposed because void transactions in the normal operating mode go into the 
operator's records. Similarly, if a "dummy" account is used for test purposes, the operator's records would be affected. 
Consequently it was decided to permit a manufacturer to provide either a training (test) mode or provide a void feature. 
 
 
Page 5, Number 2 
 
The word "weight" is changed to "tare" so it reads: 2 Negative numbers shall not be accepted as tare values. 
 
Page 6, Number 1 
 
This criterion required the simultaneous display of gross, tare, and net on the computer display. It was stated that the usual 
indicating elements are not required to display this information. It was concluded that the criterion exceeded the 
requirements of Handbook 44 so the criterion was deleted. 
 
Page 6, Number 2 
 
This criterion prevents adding two or more tare weights together for a single transaction to get a final net weight. The 
objective is to reduce the potential for fraud. Multiple tare memories for one transaction could give the appearance that one 
tare weight is taken when, in fact, two tare weights may be subtracted from the gross weight. This could happen if tare is 
taken in a separate indicating element and another tare weight is taken by the computer. 
 
Conclusion: 
 
1.  the word "clear" is to be replaced by the word "replace"; 
2. multiple tare-weight values held in memory must be identified by some type of identification code to relate each 

tare weight to a specific vehicle or transaction; 
3. weights held in memory in a weigh-in/weigh-out system must be used to obtain a net weight before the tare 

weight may be cleared from memory; and  
4. corrections to weight tickets may be made in a nonweighing (accounting) mode. This tickets must identify on the 

weight ticket that the ticket was generated in the nonweighing mode. 
 
Page 6, Number 4 
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This requirement was accepted. A comment was made clarifying that the gross or net may be displayed as a negative 
number, but mathematical agreement must still be satisfied under these conditions. 
 
Page 6, Number 5 
 
This criterion was to require the identification of the method of tare input and establish acceptable symbols to identify the 
type of tare entry used in a transaction. There was support for this requirement on the basis that it would help customers 
and enforcement officials understand and trace transactions. It was argued that any weight values stored in memory should 
be printed at the time of weighing and storage to provide documentation and hard-copy information to verify the validity 
of the weight values. There were several people who felt that the criterion exceeded reasonable interpretations of Handbook 
44 and, therefore, exceeded the requirements of Handbook 44. A communication problem was identified because if the tare 
is taken on a separate indicator and sent to the computer, it would be necessary to transmit a code identifying the method 
used to take tare. This information is not normally transmitted by existing indicators. 
 
The Technical Committee did not agree on this item. It was agreed that the item should go to the S&T Committee and be 
incorporated into Handbook 44 if it is to become a requirement. 
 
 
 
 
Page 6, Number 6 
 
Because of the large amount of memory available in a computer incorporated into a weighing system, multiple tare 
memories are often used to process transactions. The tare may have been stored as part of a weigh-in/weigh-out operation 
or the tare may have been programmed into memory for repeated use, where permitted. 
 
It was agreed that this requirement should be added to page 46 of NCWM Publication 14 to keep the requirements consistent 
and to reword the criterion as follows: 
 
 6. Whenever multiple weight memories are used, the gross, tare, and net weight values shall be recorded 

automatically when the net weight value is recorded. 
 
Page 7, Number 7 
 
The criterion was clarified as follows: 
 
 7. The scale divisions and tare divisions on a computer and any other primary indicating element shall be 

the same for the same weighing device. 
 
The discussion of the checklist was stopped at this point to address the remaining issues on the agenda and discuss the 
appropriateness of conducting type evaluations on computers incorporated into scales. The discussion of this latter subject 
was reported earlier. 
 
8. Requirements for labels on standard weight packages 
 
The requirements for labels on standard weight packages were distributed at the last meeting. Since the labeling 
requirements are based upon the Federal Fair Packaging and Labeling Act and the NCWM Uniform Packaging and Labeling 
Regulation, the requirements cannot be changed without Congressional action or the action of the NCWM. The 
requirements themselves were not discussed because very few people attending the meeting were involved with the design 
of random weight label printers used to label standard weight packages. Instead, the discussion concentrated upon whether 
or not it was appropriate for NTEP to evaluate printers for compliance with these requirements. The arguments on both 
sides of the discussion are listed below. 
 
Reasons given not to evaluate printers for labeling requirements: 
 
1.  Type evaluation is only to determine compliance with Handbook 44 requirements and the requirements of field 

standards under the Handbook 105 series. 
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2. Section A of the NTEP administrative procedures specifically states the scope of the NTEP program relative to 
the documents referenced in point 1. 

 
3. Before NTEP can evaluate devices for labeling requirements, if it appropriate to do so, the NTEP Board of 

Governors/NCWM Executive Committee must revise Section A of the administrative procedures. 
 
Reasons given to evaluate printers for labeling requirements: 
 
1. The labeling requirements fall in the domain of the NCWM and should be evaluated. Requirements that are 

generated outside the NCWM should not be part of the NTEP evaluation process. 
 
2. It would be short-sighted not to evaluate printers submitted for type evaluation for compliance with these labeling 

requirements since weights and measures officials are often responsible for enforcing the labeling requirements. 
 
3. The evaluation of label printers to the labeling requirements would be very efficient and would reduce 

enforcement problems. It would benefit the manufacturer to catch problems early in the design process rather 
than after the printers are installed in the field. 

 
The Technical Committee agreed that a ruling from the NTEP Board of Governors is needed to resolve this issue. 
 
 
9. Next Meeting 
 
The next meeting of the Weighing Industry Sector is scheduled for June 19 - 20, 1990.  The accommodations of the Sheraton 
National Hotel were considered acceptable. The hotel is tentatively scheduled as the meeting site. 
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Load Cell Issues 

 
1. Clarification of NTEP load cell test procedures 
 
A. Changes to load cell test procedures 
 
Based on experience drawn from the evaluation testing of load cells at NIST, changes were made to the load cell test 
procedures. The changes can be characterized as refinements to result in better correlation with less uncertainty. The 
changes to NCWM Publication 14, Part II, Section 2 are identified below. The text in bold indicates the changes to 
the existing requirements. 
 
1. It is necessary to tie the test temperatures to the specified nominal test temperatures to prevent someone from 

taking advantage of the initial test temperature to "split the temperature effect at the temperature extremes. 
The choice of 2° C above or below the nominal temperature can make a significant effect at the extreme 
temperatures. Consequently, load cell manufacturers are encouraged to test at -12 and 42° C to assure that 
the cells will test at the temperatures used by another test laboratory, assuming all other effects are equal. 

 
The extremes in the temperature variation during a test shall not exceed 2° C. Additionally, the test 
temperature for shall be within 2° C of the specified nominal value. This will make the NTEP procedure 
consistent with the proposed change to OIML R 60. It was agreed to change all references to 2.5° C to 2° C 
and to change L4. to read: 

 
Environmental conditions - Perform tests under stable environmental conditions. The ambient temperature is 
deemed to be stable when the difference between extreme temperatures noted during the test does not exceed 
one fifth of the temperature range of the considered cell and not greater than 2° C and all temperatures are 
within 2° C of the nominal test temperature. 

 
2. Different cells have been found to have significantly different temperature rise above ambient due to internal 

power dissipation. It is the intent of the NTEP procedure to have the test temperature inside the environmental 
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chamber to be equal to the test temperature. The load cell temperature must be uniform although it may not 
be at the same temperature as the ambient temperature. To clearly indicate that the temperature of the air 
around the load cell is to be at the specified temperature, regardless of the temperature of the load cell, it was 
agreed to change L8. to read: 

 
Temperature conditions - Allow sufficient time to achieve temperature stabilization of the load cell 
particularly for large cells. The loading system design must not introduce significant thermal gradients within 
the load cell. It is recommended that the temperature of one or more points on the load cell be 
monitored, in addition to the ambient (air) temperature, to determine that the cell has stabilized. The 
load cell and its connecting means (cables, tubes, etc.) which are integral or contiguous shall be at the same 
ambient test temperature. The indicating instrument shall be maintained at room temperature. The 
temperature effect on auxiliary connecting means shall be considered in determining results. 

 
3. To unify test procedures used to test load cells and to be consistent with the proposed changes to OIML R 

60, change 0.1.1. to read: 
 

At 20° C ambient, insert the load cell into the force-generating system and exercise by applying a load to 
maximum capacity three times, returning to minimum dead load after each load application. Wait 5 minutes. 
If the operating temperature.... 

 
At a past meeting the Technical Committee had agreed that all load cells are to be tested to 90 percent of cell 
capacity in addition to the minimum dead load; however, this point was not incorporated into Publication 14. 
The manufacturer may test at a maximum test load that exceeds the load cell capacity but NTEP/NIST will 
not test NTEP load cells above the stated capacity. 

 
The capacity of a load cell includes the minimum dead load. The measuring range of a load cell is the load 
cell capacity minus the minimum dead load. The minimum load for a test shall be equal to or greater than the 
minimum dead load. 

 
 The Technical Committee agreed to change 015. to read: 
 
 Apply increasing loads to least 90 percent but not more than 100 percent of maximum cell capacity ... 

 
5. To be consistent with the proposed change to OIML R 60 which recommends a 1-hour wait between the 

accuracy tests and the creep test to allow recovery time for the load cell, O.II.1 to changed to read: 
 

At 20° C ambient, insert the load cell into the force generating system and load to the minimum dead load. 
If Procedure 0.1. (increasing and decreasing load test) has just been completed, wait 1 hour. If a separate 
creep test is being conducted, perform Procedure 0.1.1 and then wait 1 hour. 

 
6.  The plot of the test results shall be for the measuring range of the load cell used in the test, not the cell 

capacity. This means that the 75 percent point used to normalize the data will vary depending upon the test 
equipment available in the laboratories testing the same load cell. To emphasize this point, P.11.3. is changed 
to read: 

 
The load axis of the plot passes through both the mean minimum dead load output and the mean output for a 
load of 75% of the measuring range (not necessarily the cell capacity) both measured during the ascending 
load and during the initial test at room temperature.... 

 
7.  To clarify the statement in P.12.1. to agree with O.1.12. which requires that all individual-run data points 

must be within the applicable tolerances, P. 12. 1. is changed to read: 
 

Load cell error - ...The critical test result is the measured mean output, or the mean output linearly interpolated 
between test load or any output at a test load that has the greatest absolute value in relation to the tolerance.... 

 
8.  An error exists in 1.2. The multiplier should be 1.0 instead of  0.7. The error should be corrected, but the 

tolerance may be changed based upon action pending at the Annual Meeting of the NCWM in July. (See 
Item III.) 
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9.  It was suggested that a marking requirement be added to S.6.10. of the Scales Code in Handbook 44 to 
identify if the load cell is for 4-wire or 6-wire operation. This is considered necessary because a load cell 
must be installed in scales in the same manner in which it was tested by NTEP to get the same performance 
characteristics. The proper installation of the load cell should be enforced by weights and measures officials. 
There was some opposition to the proposal because the proper use of a load cell is indicated by its design, 
i.e., 4 or 6 wires, and the cell should be installed in the manner in which it is designed. It was also suggested 
that marking only the 6-wire load cells is sufficient since the default design is 4-wire connection. 

 
It was also noted that the excitation voltage can also affect load cell performance. Other factors were also 
mentioned as affecting the load cell performance, but that it is not realistic to expect the weights and measures 
officials to check all of these parameters to verify the correct installation of the load cells. 

 
It was agreed that the load cell manufacturer should specify the number of wires of the load cell design and 
the excitation voltage for which the load cell is designed for use. These entries in the NTEP application will 
be added to the next edition of Publication 14. 

 
B. Ken Yee of NIST presented a list of "1001 factors that affect test results". It is a comprehensive summary of 

equipment and procedure considerations for guidance in conducting tests. A copy of the list is attached. 
 
2. Load cell test results 
 
NIST has conducted several NTEP tests on load cells from 30,000 to 100,000 lb. Ken Yee provided a report 
summarizing a sampling of the results. The summary included: 
 
 A.  Test results from load cells submitted for type evaluation 
 B.  Test results from production load cells 
 
There have been occasions where NIST test results, associated with the upgrading of certificates from provisional 
status, have differed from manufacturer's test results due to equipment design, range, and procedure differences. For 
example, one manufacturer's set up was found to have excessive thermal loss to test machine, affecting results. In 
another case, the range of test loads was smaller than available at NIST. In some cases, this made a difference between 
the load cell marginally passing or marginally failing. 
 
NTEP obtained some representative samples of manufacturer's NTEP grade load cells on the open market. Cells were 
submitted to the NTEP type evaluation tests. Where special hardware was required, the manufacturer was asked to 
supply same and did. Types included canisters, double ended beams, and single ended beams (in the range of 30,000 
to 60,000 pounds capacity). Generally, the load cells failed to comply, the only difference being that many were 
marginally out, while some were way out. Despite results, the tests were considered beneficial as they appear to have 
initiated corrective action among the parties concerned. 
 
3. Multiplier for multiple cell tolerances based upon the proposed change to Handbook 44. 
 
A.  Change the multiplier for class III L multiple cell applications for TE of MDLO 
B..  Change the multiplier for class III multiple cell applications to 0.7 for TE of MDLO 
C.  Relationship of vmin. to the displayed scale division 
D.  Combination vehicle and railway track scales; combination livestock and vehicle scales 
E.  Different vmin. values for cells used in the same scale 
 
 
Multiplier for Class III and III L Load Cells Used in Multiple Cell Applications (Points A, B. and C) 
 
The S&T Committee is recommending a change to Handbook 44 that will make the temperature effect on zero less 
stringent for class III L scales. The NTEP requirements should then be changed to eliminate the technical inconsistency 
in the NTEP requirements. John Elengo has provided an analysis of the change and derived the appropriate tolerance 
application for NTEP. 
 
[Note: The S&T Committee modified its recommendation and the NCWM adopted a change to T.N.8.1.3. to make 
the performance requirement for class III L scales to be 3d/5 °C. This means class III L load cells now have a tolerance 
of 2.1 times vmin, for the temperature effect on MDLO. The tolerance multiplier for class III and III L load cells used 
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in both single and multiple load cell applications is now 0.7 times the tolerance for load cells for the temperature effect 
on minimum dead load output. A memorandum distributed with this meeting summary describes how NTEP proposes 
to update Certificates of Conformance to reflect the change in the performance requirement.] 
 
The current version of Publication 14 contained a technical error which applied the concept of the cancellation of 
random errors twice; (1) a tolerance multiplier of 1.0 has been used in the type evaluation of the performance 
requirement for load cells regarding the temperature effect on MDLO, and (2) the relationship of vmin < e/ /N was 
used when load cells are installed in scales. Assuming the NCWM adopts the proposed change, the tolerance multiplier 
will be changed back to 0.7. The relationship of vmin < e/ /N will be maintained for when load cells are installed in 
scales. 
 
Combination Vehicle/Railway Track and Livestock/Vehicle Scales 
 
Based upon the vmin. values stated for load cells with Certificates of Conformance, it is not possible for combination 
vehicle/railway track and livestock/vehicle scales to satisfy the relationship of vmin < e/ /N for the scale division values 
normally used in these scales. The scale divisions for these combination scales are typically 20 lb/100 lb and 5 lb/20 
lb, respectively. If the change to the temperature effect on zero is adopted for class III L scales, it may be possible that 
load cell manufacturers may be able to provide load cells with vmin, values that will permit these load cells to meet 
the requirements for temperature effect on MDLO to satisfy the relationship of vmin < e/ /N. 
 
Different vmin, Values for Cells Used in the Same Scale 
 
A scale may have load cells with different vmin values installed. Load cells with different vmin values may be installed 
in a scale as the result of the manufacturer design for the scale, repair or replacement of individual load cells, or the 
selection of load cells from available stock. Manufacturers are permitted to manufacturer load cells with fewer 
divisions and larger vmin values listed on the Certificates of Conformance. Consequently, load cells of the same family 
and capacity may have different values for vmin. 
 
In the case of multiple cells of differing vmin and nmax. values, the mixing of vmin values is permitted provided the 
following rules are maintained: 
 
a. vmin cannot be greater than the scale verification interval "e" divided by the square root of the number of cells; 

and 
 
b. nmax cannot be less than the number of divisions of the scale. 
 
4. Agreement of test data from manufacturers' test facilities to NIST for the purpose of establishing the 

acceptability of the manufacturers' laboratory. 
 
Several companies are interested in establishing the equivalence of performance characteristics of load cells for test 
data obtained at their laboratory facilities and NIST facilities. The original NTEP plan for load cell testing was to 
permit load cell manufacturers to obtain full Certificates of Conformance based upon test data obtained  
using their own test equipment. This plan is still viable, but the criteria to determine what level of agreement constitutes 
acceptable agreement has not yet been established. 
 
Ken Yee presented slides showing comparisons between manufacturer's test data and NIST data. In some cases, 
comparisons were fairly close, in others differences in curve shape and thermal results were evident. There was no 
correlation between type of equipment (dead weight, lever, hydraulic/transfer cell) and results. 
 
Further discussion indicated that one problem is the ratio of uncertainty to tolerance. Whereas it may be nice to have 
an uncertainty that is one tenth of tolerance, it cannot always be realized. The tolerances have been set so closely, for 
example at the lower steps of Class III L, that the uncertainty has become a large portion of the tolerance. 
 
A suggestion was made to overlay the uncertainty of NIST with that of the manufacturer and accept results which fall 
within these limits, even if marginally out of tolerance. Another suggestion was that manufacturers adopt stricter 
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tolerances internally such that the effect of uncertainty at NIST would still result in performance within tolerance 
limits. 
 
More experience is required. However, the parties are working to resolve differences and progress is being made. 
 

Scale Issues 
 
5. Define adjacent to the display for capacity by division statements 
 
NTEP was requested to reexamine what constitutes "adjacent to the display" for the capacity by division statement. 
Device manufacturers and NTEP laboratory staff often disagree on the acceptability of particular markings. Some 
manufacturers have placed this information further from the display than the NTEP laboratories find acceptable, but 
the manufacturers believe the placement is appropriate. Another consideration has been the size of the lettering and 
lack of color contrast of the values with the background of the marking. 
 
The committee was unable to be more definitive and maintained its opinion that the NTEP Laboratory's judgement 
remains the best solution. In cases of extreme disagreement, the appeal process (to the Board of Governors) is the 
avenue to resolve. 
 
6. Permanence of identification badges 
 
A.  Letter from Toledo Scale 
B. Criteria used in Canada 
 
Weights and measures officials in attendance indicated that the durability of labels is a problem in the field, particularly 
as a result of routine cleaning of equipment by users. Canada has produced a draft test method which addresses three 
aspects of the label; (1) permanently attached, (2) suitability to be stamped with a die, and (3) permanence of the 
information on the label. The criteria were reviewed and discussed. Because Canada has a requirement to stamp 
equipment after inspection and the U.S. does not have a similar requirement, it was suggested that different 
requirements for the identification badges may be necessary. Canada does not accept the vinyl badges because they 
do not meet their stamping criteria, but a number U.S. manufacturers do not want to use metal badges because of the 
expense. Although the premise of the identification badge is that the permanence is not needed to counteract fraud, 
but only to maintain the information under normal wear and tear, it was reported that serial numbers are still being 
changed in devices installed in the field. 
 
It was suggested that different requirements may be necessary for the U.S. and Canada since the marking requirements 
are different and the information is used differently. Since devices are used in different types of environments, it was 
suggested that two different types of permanence criteria may be needed depending on whether the device is used in 
a "business office" or an industrial environment. The final position suggested that one standard should be established 
for all environments. 
 
 
It was decided that NIST prepare a draft for review incorporating a test based on applying commonly available 
cleaning materials (detergent, window cleaners, cleanser, etc.).  Permanence means durable and difficult to remove.  
 
7. Scale features and parameters to be sealed under the revised G-S.8. and S.1.11. 
 
Audit Trail 
 
The Committee reviewed a document prepared by the legal metrology Branch (Canada) regarding audit trails.  The 
key concepts contained therein are: 
 
A. Access to metrologically related adjustments of features must be through a password unique for this purpose; 
 
B. The information shall be stored in non-volatile memory so the trail is protected from unauthorized erasure, 

substitution, or modification; 
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C. The audit trail’s event counter and storage area  (recording medium) to record the changes in adjustments or 
parameters (time and date recommended but not mandatory) shall have sufficient capacity to record information 
for at least 1000 events; 

 
D. The event counter shall not increment if no changes were made when in the “calibration” mode of the device; 
 
E. An event counter is required in all audit trails, but in some cases only the event counter will be required, perhaps 

on some relatively simple devices with limited memory or devices that do not include downloading capability or 
access to software by external means (e.g. floppy disk); 

 
F. Means shall be provided for the weights and measures official (and service technician) to easily access and read 

the audit trail information without going into the “calibration” mode (i.e., the audit trail information shall be 
accessible through a “read only” mode); 

 
G. Access to the “read only” mode shall not require dismantling or removal of any part of the instrument, without 

requiring the use of a tool separate from the device and without modification to the instrument or its ability to 
resume normal operations before or after accessing the audit trail information; and 

 
H. Standardized methods of accessing and scrolling through the audit trail information is recommended for similar 

types of devices. 
 
The following points were made during the discussion of this item. 
 
1. The requirements being clarified for audit trails are nonretroactive. 
2. The lead and wire seal is still an acceptable method of sealing for those devices identified in E above. 
3. Sealing does not prevent access to the “calibration” mode, rather it detects when it has been accessed. 
 
Features to be Sealed 
 
NIST prepared a list of guidelines as to when provision for sealing is required as well as a specific list of features to 
be sealed.  While a consensus was achieved relative to the guidelines, there remained differences of opinion on the 
specific listing of features.  It was agreed that some listed went beyond what most considered as affecting metrological 
integrity. 
 
The guidelines for provision for sealing are listed below. 
 
1.  The need to seal some features depends upon: 
  a.  the ease with which the feature or the selection of the feature can be used to facilitate fraud; and 
 
 b.  the likelihood that the use of the feature will result in fraud not being detected. 
 
2. Features or functions which are routinely used by the operator as part of device operation, such as setting the 

unit prices on gasoline dispensers and maintaining unit prices in price look-up codes stored in memory do 
not have to be sealed. 

 
3.  If a parameter (or set of parameters) selection would result in performance that would be obviously in error, 

such as the selection of parameters for different countries, then it is not necessary to seal the selection of 
these features. 

 
4. If the selection of individual device characteristics are selectable from a "menu" or a series of programming 

steps, then access to the "programming mode" must be sealable. 
 
5. If a device must undergo a physical act, such as cutting a wire and physically repairing the cut to reactivate 

the parameter, then this physical repair process would be considered an acceptable way to select parameters 
without requiring a physical seal or an audit trail. 

 
Comments on the specific features to be sealed are listed below. 
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1. The position of the decimal point does not have to be sealed because the number of divisions, n, for a device 
is the critical parameter. If n is controlled, then controlling the decimal point and division value are not 
sufficiently important to require that they be sealed. On the other hand, it was argued that many of these 
parameters are set at the time of device installation and there is no reason to change them. It was argued on 
this basis that these are metrological characteristics that should be sealed. 

 
2.        It was suggested and there was significant support that the following features should not be sealed.   

Number of samples averaged for weight readings  
Averaging time for the weight indications 

  Display update rate 
  Selection of measurement units if through an internal switch 
 
3. Some features are appropriate for some applications but not others. Features that may not be appropriate for 

all applications in which the device may be used should have provision for sealing. 
 
Given that agreement exists on the above guidelines and taking into consideration the above comments on specific 
features, NIST will prepare a new listing for future review by the Committee. 
 
8. Modular vehicle scale parameters 
 
The design of some vehicle scales using load cells are such that modules of the same design are joined together to 
obtain scales of the desired length. Examples of different designs of modular scales were reviewed. The design of 
these scales are essentially the same regardless of the length of the scales. Since NTEP most frequently tests scales of 
60 feet or 70 feet in length and the NTEP policy states that only scales of 50 to 150 percent of platform area will be 
covered based upon the test of a single scale, this often leaves the short scales consisting of 1 or 2 modules off the 
Certificate of Conformance, although the short scales consist of the same type of module that was evaluated in the 
longer scale. 
 
There was support to extend the range on the low end of the platform areas to include the short scales of the same 
design, but there was resistance to expanding the upper limit without additional NTEP testing. There was reluctance 
to allow the capacity of a scale to increase above the 135 percent of the tested scale as stated in existing NTEP policy; 
however, it was concluded that if the concentrated load capacity (CLC) of the scale is controlled, then the capacity of 
the scale may increase to the limit allowed by the nmax and vmin, values of the load cells and the relationship between 
the CLC, the number of sections in the scale, and the nominal scale capacity. 
 
It was concluded that a wider range of platform areas may be covered on a Certificate of Conformance for modular 
load-cell vehicle scales. The following criteria must be satisfied in the scale design and the scale to be tested. 
 
1. Load cells of the same design and capacity must be used throughout the family. 
 
2. The CLC in the family must be not less than 40% of the sum of the capacity of two load cells or 80% of the 

capacity of one cell. 
 
3. A scale with at least two modules must be tested. The module with the largest CLC is to be tested. Strive to 

test the module with the longest distance between two sections. If the longest span between sections is not 
tested, the Certificate of Conformance will include up to 120 percent of the span between sections that was 
tested. Arrangements regarding the specific scale in the family to be tested will be established in consultation 
with NTEP representatives. 

 
The following range of parameters will be used to establish the sizes of modular load-cell vehicle scales that will be 
covered on a Certificate of Conformance based upon the test of a single scale. 
 
1.  Capacities from 1.5 times CLC to 135% of capacity of the device evaluated. 
 
2. Platform area not less than 50% of smallest two section (four cell) module incorporated in the device 

evaluated to 150 percent of the scale evaluated. 
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3. CLCs complying with the minimum (not less than 40% of the sum of the capacity of two load cells or 80% 
of the capacity of one cell) to 5 tons above device evaluated, but not exceeding twice the capacity of one load 
cell. 

 
4.  Module spans up to 120 percent of largest two-section, four load-cell module will be included. 
 
5. Nominal capacity equal to or less than CLC times the quantity equal to the number of sections less one half. 
 
6.  Platform construction and material similar to that of the device evaluated. 
 
7.  Scale division values equal to or greater than the value of the scale division used in the scale that was 

evaluated. 
 
9. Devices requiring model numbers and serial numbers 

 
A. Guidelines developed by OWM 
B.  Application to keyboards and printers in POS systems 
 
Due to the lack of time, this item was not discussed. 
 
10. Scale checklist criteria 
 
A.   Key sequence on computing scales and POS systems 
 
On some point-of-sale systems, entering an incorrect key sequence for multiple items sales resulted in an erroneous 
transaction without giving an indication of an error in the entry. Specifically, one system switched the unit price into 
the count if the number key (#) was not pressed before the "For" key. The Committee agreed to add a requirement for 
both POS systems and computing scales with the multiple item entry feature to require the numeric entry in multiple 
item transactions before the "For" key is hit. Example: PLU, 3, For, print means 3 for $.50 where the S.50 came from 
the PLU. Incorrect: PLU, For, print gave 50 at S.50 for a total of $25. 
 
B.  Tare override 
 
An NTEP laboratory encountered a system where the PLU performed a tare override without the process being 
obvious. The Committee agreed to clarify the checklist to state that a computing scale or POS system cannot override 
a manually input tare without providing an obvious indication of the action. Currently this is covered by the 
requirement that the tare cannot be replaced without an obvious indication. This clarification will be added to the 
*Tare" section of the scale checklist. 
 
Some considerations on this issue are: 
 
1. A computing scale shall not override a keyboard tare entry unless there is a separate display of the tare. If the 

tare is set to zero, there must be a clear indication that tare has been removed. If a smaller preprogrammed 
tare replaces a larger manually entered tare and there is no tare display, the scale will still indicate that it is 
in the net mode, so fraud may be perpetrated. 

 
2. Preprogrammed tare stored with a PLU is not required to be displayed before the item is weighed, but the 

preprogrammed tare cannot replace a manually entered tare without an obvious indication. A scale may give 
an error signal and permit a preprogrammed tare entry to proceed only if the tare value in the transaction 
memory register is set to zero prior to the entry of the PLU. 

 
 
11.      Computers incorporated into weighing systems 
 
 A.  Features and operations to be checked during type evaluation 
 B.  Features and operations that can be adequately checked during field enforcement inspections 
 C.  Features to be sealed 
 D.   Checklist criteria 
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Following consideration by the Board of Governors, NIST was requested to coordinate work on this issue with Canada. 
This coordination is in progress. Agreement has been reached that it is not necessary to conduct type evaluations on 
all aspects of computers used as part of a weighing or measuring device, provided the metrological characteristics can 
be adequately controlled through field enforcement. If a computer is submitted as part of a weighing device, its 
metrological functions will be evaluated as part of the evaluation of the complete system. Consequently, OWM is 
considering extracting criteria from type evaluation checklists to be incorporated into Examination Procedure Outlines 
so that not all devices need be submitted for type evaluation. 
 
As a first step to that goal the committee reviewed certain specific proposed additions to the checklists to be applied 
generally to weighing systems. For example: 
 
1. to facilitate inspections by W&M officials, the system must have adequate means for test and inspection 

purposes without interfering with inventory and accounting records; and 
 
2. the name of the "manufacturer" and the model designation of software must be displayed on demand in some 

manner so the software can be compared to a listing of software that has been evaluated through NTEP. 
 
Time precluded completing this work, hence it is being carried over. 
 
12. Computer checklist criteria 
 
See Item 11. 
 
13. Bulk-weighing systems checklist 
 
FGIS, a NTEP Participating Laboratory, completed a bulk weighing checklist containing the type evaluation criteria 
currently being applied to the type evaluation of automatic bulk-weighing systems. To facilitate review by the 
committee, Dennis Mahoney explained the highlights. The checklist will be sent to committee members along with a 
mail ballot. The results will then be tabulated so that the committee can concentrate on only those points where 
agreement has not been reached. 
 
 
14.  Next Meeting 
 
The next meeting of the Weighing Industry Sector is scheduled for November 7-8, 1990. 
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Some of the 1001 Unwritten Factors That Affect 
NTEP/OIML Results 

 
Equipment: 
 
 Force generation: 
 
 Dead Weights (linearity of weight steps, off-center, off-axis loading, weight swinging) 
 
 Lever Machines (above plus pivot friction, nonlinear beam bending, seesawing) 
 

Hydraulic with reference load cell (reference cell calibration [including hysteresis loop for actual full scale load], 
reference cell creep, off-center and off-axis loading of reference cell) 

 
 Chamber temperature stability and uniformity. 
 

Heating and cooling inputs to chamber (heater, CO2 or N2  input locations [hot or cold "blasts"], air circulation, baffles) 
 
 Cell temperature uniformity. 
 

Chamber factors above plus heat loss paths to cell from mounting (pull rods, effectiveness of thermal breaks [e.g., 
plastic], bolts or other paths to machine frame, air leaks [particularly chimney effects]) 

 
 Loading time: 

 
Time to transfer load and for load to "settle" including weight swinging and seesawing-particularly important for creep 
test. 

 
 Indicator: 
 
 Linearity, stability (zero drift), 
 
 Excitation: 
 

Stability (particularly if not ratio measurement), voltage level (affects internal power dissipation [heating of gauges]), 
waveform (dc, dual polarity dc, square wave single polarity or dual polarity, ac sine wave), polarity of dc or square 
wave, ac (frequency [usually the same since HBM indicator only one in use], cable capacitance and change with 
temperature) 

 
 Cell Mount and Mounting: 

 
Effect on off-center, off-axis loading, effect on linearity particularly for double-ended bending beams, use of flexures. 

 
Test Procedure: 
 
 Reading time: 
 

Load cycle test-- "as soon as it is stable" (not very precise), Creep test-take reference reading "after 20 seconds" (should 
be taken 20 seconds after actual load transfer to cell, not 20 seconds after machine stops moving or stabilizes; results 
will stiff depend on total creep test load in one step vs multiple steps to reach load) 

 
 
 
 
 
 Dead load (of test): 
 

Choice of dead load (must be at least MDL specified for cell) may alter nonlinearity observed at bottom of measuring 
range (ie., 0 or 5 klb dead load on a 50 k1b capacity cell may give significantly different shape error plots; may make 
the top or bottom ends of the curve better or worse) 
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 Number and value of test loads: 
 

Class III should have a minimum of 5 loads including loads at steps in the tolerance (this is "loosely" observed and 
enforced, first load would be at most 17% (location of first step) of test capacity for 3000 divisions and 20% of capacity 
for 5000 divisions) 
 
Class IIIL "recommends" test load near 500v, 1000v, 4000v, 75% and 100% of cell [should be test] capacity (it is 
required that the first load be at a maximum of 20%)--using a first load between 5% and 10% of test capacity rather 
than at 20% will frequently show nonlinearity and result in failure at the 500v corner (which may pass for a 20% first 
load). 

 
 Test temperatures: 
 

Experience with cells with higher internal power dissipation (and temperature rise above ambient air) has shown that 
target test temperature must be defined for the "ambient" air (the actual temperature of the cell is immaterial, however 
stability and equilibrium of the cell must be assured); a test temperature YC above the nominal 20*C room temperature 
has been found to make the difference between pass and fail at the low test temperature (tolerance of test temperature 
from nominal room, hot and cold is not clearly defined in Pub. 14) 

 
 Cable and location: 
 

"The load cell and its connecting means (cable ... ) which are integral or contiguous shall be at the same test 
temperature." This implies that all the (attached) cable shall be inside the test chamber. To accomplish this a terminal 
strip or connector must be used near the chamber and an extension cable. Ideally 6-wire [sense leads] measurements 
should be made from the terminal strip. A cell tested with a 6-wire connection has undefined performance in a 4-wire 
connection. 

 
 Determination of cell temperature stability and equilibrium: 
 

Significant temperature variations (and test results) can result depending on the method used to determine stability and 
equilibrium (assuming chamber uniformity and heat leak problems have been addressed previously). Stability can be 
achieved by waiting a long time (e.g., 12 hours) but may also be determined by monitoring "several" temperatures on 
the cell and in the chamber. Temperatures should "stop moving" and unexplained differences (may be inherent 
differences in cell temperatures at different locations due to internal dissipation) between the cell and ambient examined 
(large differences due to loading fixture thermal paths have been identified). 

 
Ken Yee 
NIST 
April 3, 1990 
(301) 975-6617 
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Load Cell Issues 
 
 
1. Tour of NIST Force laboratory 
 
Most of the attendees went on a tour of the NIST Force laboratory.  A NIST load cell was under test in one machine for 
demonstration purposes.  The group was allowed to inspect the machines and NIST Force Group staff were available for 
questions. 
 
2. Creep Test Procedure 
 
A. Conducting the creep test at capacity load (Handbook 44) versus conducting the creep test as the return to 

zero test (OIML Recommendation 60). 
 
The Technical Committee was asked to clarify which of the two creep test procedures should be the preferred procedure 
in the event that if both tests are performed and the cell passes the one test and fails the other; the policy to judge the 
performance of the load cell is not clear. 
 
It was stated that for “good” load cells, the results for the two tests should be mirror images of each other.  Although the 
two procedures usually give similar results, there is usually a difference between the two results, which can be significant 
for cells with marginal performance relative to the tolerance. 
 
It was concluded that it is not necessary to run both tests during a type evaluation of load cells.  The Committee concluded 
that it should be normal practice to run only one form of the creep test.  The Committee concluded that the primary creep 
test should be the test when the load cell is placed under near-capacity load. The creep test under load should be run 
whenever test conditions and equipment permit it to be conducted. When the creep test under load cannot be run, the 
creep-recovery test should be conducted. The creep-recovery test is an alternative, not an additional test. The 
creep-recovery test may be conducted to check the validity of the creep test under load, but the test results for the cell will 
be based upon the creep test conducted under load. 
 
 
 
 
 
B. Should the OIML approach to the creep test be considered to replace the NTEP creep test and should 

Handbook 44 be changed accordingly? 
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OIML has retained the 4-hour creep test but has made changes to R60 which permit the load cell creep test to be 
discontinued after 30 minutes if the results to that point indicate that the cell will stay within tolerance throughout the 
4-hour test. A decision to accept the OIML approach would require allocating the tolerance that would be applied to the 
cell to be consistent with the OIML analysis and change Handbook 44 to accept the shorter test. The 30-minute analysis is 
more critical in the OIML test procedure because the time savings amounts to 3.5 hours whenever the creep test is 
performed. Nonetheless, the 3.5-hour savings is lost when the cell fails during the 30-minute test; then the 4-hour test must 
be conducted in its entirety to make the determination of whether the load cell passes or fails the creep test. The Committee 
concluded that the 1-hour creep test in Handbook 44 is sound and that the time savings of only 30 minutes did not justify 
the change. Consequently, no changes were recommended to Handbook 44. 
 
3. Allocation of Errors for Load Cells with a Digital Output 
 
A. Review the latest changes to 01ML R60 (load cells) on the apportionment of errors. 
B. Evaluate other sources of error to establish the appropriate tolerances. 
 
A wide ranging discussion developed. Some viewed a digital load cell as an analog load cell with an analog-to-digital 
(A/D) converter, while others viewed it as a microprocessor-based device that transmits a digital signal to the indicating 
element. Some viewed the digital load cell as a fundamentally new device, both mechanically and electrically. Others 
viewed it simply as a repackaging of the electronic components of a weighing device. When digital load cells are used, the 
indicating element processes only digital information; consequently, the accuracy of the indicating element will not be 
affected by influence factors. 
 
it was suggested that since the A/D converter is now in the load cell, the load cell should be given the entire tolerance for 
influence factors since temperature will not affect the processing of the digital signal coming out of the load cell. Another 
suggestion was that the OIML method of apportioning errors to load cells should be accepted, which would increase the 
proportion of the device tolerance applied to the load cell to increase from 0.7 to 0.8 of the device tolerance. A third 
suggestion was to treat digital load cells as a separate category of devices because they incorporate two aspects of devices 
with temperature sensitivity (i.e., the analog strain gauge and the A/D converter) and Handbook 44 should be changed to 
recognize this fact. 
 
The Committee concluded that Handbook 44 requirements are specific in this regard. Scales Code paragraph T.N.I.I. states 
that device requirements are independent of the design of the device and T.N.3.5. specifies the tolerance for separate main 
elements to be 0.7 of the device tolerance. The Technical Committee was not convinced that a persuasive technical 
argument existed to support a change to Handbook 44 to give digital load cells a different tolerance; consequently, it was 
concluded that digital load cells shall meet the same performance requirements as analog load cells. No changes were 
proposed to the NTEP policy or procedures. 
 
4. Provisional Lead Cell Certificates of Conformance 
 
NTEP is able to test load cells with capacities of 4,000 lbf to 28,000 lbf and 30,000 lbf to 120,000 lbf. Some manufacturers 
are holding provisional NTEP Certificates of Conformance based upon the test of 2500-lb load cells that are near the 
middle of the range of load cell capacities. Current NIST test capability would allow NTEP to test a 4,000- or 5,000-lb 
capacity load cell in the family and issue a full Certificate of Conformance based on the test of the 4000- or 5000-lb 
capacity load cell. 
 
There was strong support to limit the time a Provisional Certificate of Conformance would exist. Many Committee 
members opposed permitting Provisional Certificates to stand indefinitely when NTEP has the capability to test a load cell 
in the family. It was recognized that testing a 5,000-lb capacity load cell in a family with capacities of 1,000 to 10,000 lb 
would violate the 4:1 rule, but as an alternative to allowing a provisional Certificate of Conformance to exist indefinitely, 
it may be prudent to make this exception. It was discussed that since the certificate was issued based on the manufacturer's 
test of a 2500-lb load cell, it was not fair to require the submittal of a 4000-lb capacity load cell, since this appeared to be 
changing the NTEP rules after the companies had complied with the NTEP rules at the time the load cells were originally 
submitted. It was suggested that companies be given the alternative of an NTEP representative witnessing the test of 
2500-lb capacity load cell at the manufacturer's facility. The view was expressed that it was inappropriate for NTEP to 
demand access to a manufacturer's test facilities to witness testing to upgrade Provisional Certificates to a full Certificate. 
The consensus was that the choice of NTEP witnessing tests at the manufacturer's facilities or of NIST testing 4000- or 
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5000-lb capacity load cells was reasonable, was permissible under current NTEP policy, and should be initiated. There 
was, however, a dissenting view that NTEP should not require testing until it had the capability to test the 2500-1b capacity 
load cells. 
 
The Committee agreed to present the following positions to the NTEP Board of Governors: 
 
1. It was the view of many members of the Weighing Sector that provisional Certificates of Conformance should 

not have an indefinite life without requiring the load cells to be tested for an upgrade to a full Certificate either 
by witnessed testing or testing at NIST. 

 
2. Suggest that the NTEP Board of Governors judge if it has the authority to require that Provisional Certificates of 

Conformance be upgraded to full Certificates. The Weighing Sector did not take a position on this point. 
 
3. The Board of Governors should contact companies holding Provisional Certificates to advise them that a time 

limit is being considered on the status of Provisional Certificates and obtain their response to the proposal. 
 
4. In the case where NIST does not have facilities to test load cells, the steps of the interim and permanent program 

are appropriate with the exception that a requirement is needed that companies holding Provisional Certificates 
have 90 days to schedule witnessed testing. 

 
Scale Issues 

 
5. Vehicle Scales to be Tested for NTEP 
 
A. Establish the technical policy to address the change in the design of a scale when a manufacturer modifies 

the scale by replacing analog load cells with digital load cells. 
 
The Committee was asked to decide if the replacement of analog load cells with digital load cells should be permitted 
without additional NTEP testing. The concern was that scales with digital load cells are distinctly different from scales 
with analog load cells, since different types of indicators are required. Handbook 44 requires that indicating elements and 
weighing/load-receiving elements have unique model numbers to identify specific designs. Using the same model number 
for both a scale using analog load cells and another using digital load cells would not uniquely identify the two designs. 
Part of the issue is whether or not the substitution of analog load cells with digital load cells represents a significant 
modification to the scale design. 
 
Although there were significant differences of opinion on this issue, the Committee ultimately concluded that the NTEP 
policy on the substitution of metrologically equivalent load cells should apply to the substitution of analog load cells by 
digital load cells and vice versa. The decision is based upon the following considerations: 
 
1. If both load cells have NTEP Certificates of Conformance and conform to the physical criteria for replacement, 

then substitution should be permitted. 
 
2. Although the load cells are significantly different in metrological design, both types of cells had to meet the same 

NTEP criteria and pass the same test procedures, consequently, they should be treated as metrologically equivalent 
in performance. 

 
3. Handbook 44 states that performance requirements are independent of technology. 
 
4. NTEP policy allows different indicating elements to be interfaced with different types of weighing elements to 

assemble a complete scale. This policy provides the precedent for extending this policy to apply to the interchange 
of analog and digital load cells. 

 
B. Manufacturers of lever system weighing elements often interface with both mechanical indicators (e.g., 

weighbeams) and a load cell with a digital indicator. When a lever system may be used with both types of 
indicators, NTEP has tried to test both forms of the scale. Both types of scales can be tested as part of a 
single scale if the scale was equipped with both types of indicators.  
1. Establish technical policy to address these devices.  
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2. If it Is sufficient to test the device with a weighbeam, consider allocating a smaller tolerance to the 
device under test. 

 
Manufacturers of lever system weighing elements often interface with both mechanical indicators and a load cell with a 
digital indicator. In the past NTEP has attempted to test both indicators. The issue is whether or not a scale with a 
mechanical indicator is different from one consisting of a load cell and a digital indicator; this decision will determine 
whether or not different types of indicators would require additional testing with a single type of weighing/load-receiving 
element. The conclusion was that any indicator that has gone through the NTEP process and received a Certificate of 
Conformance can be substituted for any other metrologically equivalent indicator provided it is suitable for the application. 
One exception would apply in that if, during a type evaluation, a weighing element used a digital indicating element with 
nonlinearity correction capability to improve the scale performance, the weighing/load-receiving element would be 
restricted to another indicating element that had the same nonlinearity correction capability. NTEP will now test whatever 
indicator which is provided with the weighing element and use the 1.0 multiplier on the tolerance for the field test of the 
weighing/load receiving element. 
 
C.  Several manufacturers have modified the design of a lever system by moving the backbone lever that has 

run along the longitudinal center line of the scale to outside the edge of the scale (See attachment). The 
manufacturers have contended that this change does not require another type evaluation, claiming the 
design has not changed significantly. The NTEP policy has been to require these scales to undergo another 
type evaluation. The NTEP Technical Committee is requested to review this issue as part of the technical 
policy. 

 
NTEP requires that scales of different designs must be evaluated separately. NTEP laboratories have had to make 
judgments of what comprise significant modifications to designs that necessitate additional NTEP testing. For example, 
NTEP considers a load-cell-based scale with the main girders of the weighbridge under the platform under the path of tires 
to be significantly different from a scale with the main girders forming side rails for the platform. The specific issue being 
addressed by this agenda item is the design of mechanical lever systems where the location of the transverse lever is 
changed. The following figure illustrates the variations. 
 
The Committee agreed that the design differences in examples B and C were relatively minor and that the two designs 
were sufficiently similar so that one type evaluation could cover both designs. However, the Committee agreed that the 
design illustrated in example A required the weighing/load-receiving element to be engineered differently, consequently, 
that design had to be evaluated separately. Hence, based on G-S.1. and this decision for type evaluation, the design 
illustrated in example A shall have a different model designation since a separate type evaluation is required. In the case 
of examples B and C, the same model designation may be used, but the specific design that was evaluated must be described 
in the test conditions of the NTEP Certificate. The Committee will continue to rely on the judgment of the NTEP 
laboratories regarding when a new Type evaluation is required. 
 
D.   Establish the technical policy regarding the modification of the weighbridge of a vehicle scale. 
 

1. NTEP has included both concrete and steel on a Certificate of Conformance based upon the test 
of only one platform type. There is a significant difference in the designs of these two types of 
weighbridges. The current NTEP policy should be reviewed to determine If a change in the policy 
is desirable. 

2. Develop guidelines of what constitutes a modification 
3. Establish test procedures for the modified weighbridge, e.g., conduct an initial type evaluation test 

but not a permanence test. 
 
Scales are often offered with either a concrete or steel platform. It has been the NTEP policy include both concrete and 
steel platforms on an NTEP Certificate based upon the test of only one scale. The argument for testing of both types of 
weighbridge material continues, particularly on the basis that steel decks are subject to ,far greater deflection than concrete 
decks and this deflection may have an adverse effect on performance. There was considerable disagreement on this issue. 
It was concluded that NTEP continue its policy of including both types of weighbridge construction on a Certificate 
provided the manufacturer can show that their concrete and steel platforms are of the same (equivalent) design. When a 
manufacturer offers a model of vehicle scale with either a steel or concrete platform and the manufacturer wants to submit 
only one type platform for evaluation, the company must submit: 
 
1. drawings of the scale and weighbridge designs for the entire family of scales; and 
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2. provide acceptable justification that the design and strength of the weighbridges are equivalent. 
 
If it is concluded to be equivalent, NTEP will continue to accept steel and concrete decks on the basis of one test. 
 
6. Minimum Use Requirements for Type Evaluation of Scales: The S&T Committee has recommended in 

Item 310-5 of its 1991 report that the Technical Committee develop minimum use criteria to define 
"normal use" during the permanence test. This is needed because an increasing number of scale 
manufacturers are requesting the permanence test be conducted at their plant. 

 
The S&T Committee has recommended in Item 310-5 of its 1991 report that the Technical Committee develop minimum 
use criteria to define "normal use" during the permanence test. The numbers suggested for consideration were 30 weighing 
operations per day for floor scales and 75 weighing operations per day for vehicle scales. 
 
The issue needed to be separated into two parts: (1) can a permanence test be conducted at the manufacturers facility or is 
it required to be installed at a customers location and (2) what is the minimum number of weighing per day needed for a 
permanence test. 
 
Testing at the Manufacturers Facility- The concern of industry was that it was difficult to get a buyer who would accept a 
scale undergoing type evaluation and whose business met the criteria for a permanence test. Also, once installed at a 
customers location, the manufacturer lost control of how the device was treated. It could be abused causing it to fail the 
permanence test. It was stated that permanence is as much a function of time as it is of actual use. It was suggested that 
NTEP follow the Canadian procedure to issue a temporary type evaluation which permits installing 10 devices to monitor 
performance; however, Claude Bertrand (of the Canadian Legal Metrology Branch) reported the problems associated with 
this policy. The temporary approval approach was rejected as a result of Canada's experience. Although there was some 
concern that a scale installed at the manufacturer's facility would receive careful use and not be subject to the same abuse 
as at a user's site, the Committee agreed to allow a manufacturer to install a scale at their plant provided it received an 
amount of use representative of what could normally be expected once it was installed in the field. 
 
Minimum Use: The question of what was considered "normal use" was debated.  One state sent data indicating that the 
average daily use for scales ranged from 1 weighing operation per day to 450 per day-, the average number of weighing 
operations per day was 65. Most of the comments suggested that 30 and 75 weighing operations per day were too high for 
type evaluation. The Committee agreed that the type evaluation test was not to determine the fatigue limit of the scale, but 
that it was important to adequately stress the scale design with load that the scale is expected to weigh. 
 
It was suggested that the minimum use requirements should apply only at the manufacturer's facility, not to a scale installed 
at the site of a purchaser of the scale. The concern was that the manufacturer did not have control over the types of loads 
that would be weighed at the user's site, consequently it was unfair to the manufacturer to be held responsible for the range 
and number of loads weighed at a user's site. The argument supporting the application of the minimum use requirement at 
the user's site is that the manufacturer should select a test site that would provide the minimum amount of use ultimately 
agreed upon by the Committee. This issue did not result in a clear position of the Technical Committee. [Editor's Note. At 
the Interim Meeting of the NCWM (January 1992), the Scale Manufacturers Association supported the application of the 
minimum use criteria to scales installed both at the manufacturer's facility and at the user's site. Subsequently, the 
Specifications and Tolerances Committee agreed that the minimum use criteria should apply to both test sites.] 
 
The Technical Committee developed the following guidelines for permanence testing floor and vehicle scales. 
 

Permanence test for scales that cannot be checked in a laboratory 
 
1. A minimum of 300 weighing Operations are required during the test period. The manufacturer is to log the date, 

time, and weight. Each entry is to be initialled by the person conducting the weighing. 
 
2  Only loads which have been applied using a method representative of the scales intended use can be counted. 
 
3. For vehicle scales with a nominal capacity over 75,000 lb, 100 percent of the loads must be over 20,000 lb and 

50 percent of the loads must be over 50,000 lb. 
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For all other scales, 100 percent of the loads must be over 20 percent of capacity and 50 percent of the loads must 
be over 50 percent of capacity. 

 
4. The minimum number of days that a device is required to be in use is 20. The time period shall be extended if the 

minimum number of specified weighing operations are not completed in 20 to 30 days. The committee did not 
specify that a certain number of weighing needed to be conducted each day for the test period, but recommended 
that use of the scale be representative of normal in service use. 

 
7. Audit Trails 
 
The changes to the 1989 audit trail paper were reviewed. Very few comments were heard on the new paper with the 
exception of the use of a checksum and the type of password required to access the scalable parameters. The private sector 
members contended that the use of a checksum would not serve any enforcement purpose, would be costly and difficult to 
incorporate into devices and should not be required. Instead, it was suggested that two event counters be used; one for 
configuration parameters and one for calibration parameters. This suggestion was supported by several members of the 
Technical Committee. Additionally, it was suggested that a standard sequence of keystrokes be permitted to access the 
scalable parameters, but a consensus was not reached on the password. 
 
The subject of audit trails is provided in the 1991 NCWM Announcement Book (NCWM Publication 16). It is an 
information item in 1991 with the expectation that it will become a voting item at the 1992 Conference. 
 
8. Scales with Indications in Liquid Volume Units 
 
Some scales indicate in volume units based on density values programmed into the device. The basis of the transaction is 
indicated in volume units, not on weight units. Scales indicating in liquid volume have been used in processing and 
noncommercial applications in the past. 
 
The Technical Committee discussed the appropriateness of this design for commercial applications. Some members 
believed the device should be considered a volume measurement device (regardless of the operating principle of the device) 
because the display was in volume units. Others felt that the device was clearly a scale because it operated as a mass 
measuring device, therefore, the requirements for scales should apply. A consensus could not be reached on this issue and 
it was recommended that it be sent to the S&T Committee for review. 
 
 
 
 
 
 
9. Marking Requirements 
 
This item was added at the meeting. Scales or main elements manufactured by scale companies are often sold by a 
distributor under the distributor's name. Some distributor's place a badge on the front of the device showing their name and 
model number (often no serial number), but leave the original manufacturer's identification on the device. The Committee 
was asked if this practice is permissible. The Committee concluded that retaining the original manufacturer's identification 
did not violate Handbook 44, but the distributor's identification badge should have all the information required by G-S.1. 
When a distributor marks a device to give it the appearance that it is the distributor's product, the distributor must follow 
the NTEP procedure of obtaining an NTEP Certificate in their own name. 
 
The next meeting will be held at the Old Colony Inn on October 29 & 30, 1991. [Editor's note: This meeting was 
subsequently canceled.] 
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 National Conference on Weights and Measures 
 Technical Committee on National Type Evaluation 
 Weighing Sector 
 June 16-17, 1992 
 Alexandria, Virginia 
 
 
 Agenda Items  --  Overview 
 
 Load Cell Issues 
 
1. Information Item on August 1, 1992 Deadline 
2. Update on National Type Evaluation (NTEP) Test Capability 
3. NTEP Testing When Facilities are Limited 
4. Load Cell Mechanical Configuration Information 
 
 Scale Issues 
 
5. Audit Trails 
6. Identifying the Main Elements of a Scale on Certificates of Conformance 
7. Railroad Issues 
8. Decreasing-Load Tests for Class III L Devices 
9. Testing Class III L Devices 
10. Suitability of Equipment Tables 
11. Customer Indications on Shipping Scales 
12. NTEP Testing of Remanufactured Devices 
13. Parameters for Modular Vehicle Scales 
14. Maintenance Fee for NTEP Certificates of Conformance 
15. Parameters of Vehicle Scales Included on Certificates of Conformance 
16. Testing of Vehicle Scales with Capacities Above 200,000 lb 
17. Identifying the Version of Software Used in a Weighing System 
18. Require Descriptors for Keyboard Weight Entries to be Printed on Weight Tickets and 

Require the Type of Tare to be Identified on the Receipt 
19. Covering Concrete vs. Steel on NTEP Certificates of Conformance 
20. Type Evaluation of Modified Weighbridges, Weighing Elements and/or Load Receiving 

Elements 
21. Clarification of "One-of-a-Kind" Devices 
22. Performance of Shift Test on Floor Scales;  and 
 Performance and Permanence Tests for Floor Scales (Including Computing Scales) 
23. Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 
24. Devices an Option for Intrinsic Safety Barriers 
25. NTEP Testing of Vehicle Scale "Extension Kits" 
26. Indication of Zero After "Sleep Mode" 
27. Minimum Use Criteria for Type Evaluation of Large-Capacity Scales 
 
 
 Meeting Summary 
 
 Load Cell Issues 
 
1. Information Item on August 1, 1992 Deadline 
 
Committee members were reminded that, per August 22, 1991 memorandum from Henry Oppermann 
(National Institute of Standards and Technology [NIST]), all existing provisional load cell Certificates of 
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Conformance (CCs) must be upgraded to full CCs by August 1, 1992.  Manufacturers may continue to receive 
provisional load cell CCs based upon data from the manufacturer until January 1, 1993; however, the 
manufacturer must make arrangements within 90 days of the date that the Provisional CC is issued (but not 
later than January 1, 1993) to upgrade the CC to a full CC. 
 
Dr. Simone Yaniv (NIST) advised the Committee that there are still a number of manufacturers who have not 
contacted NIST to arrange testing.  She noted that those manufacturers who plan to schedule testing or plan to 
have tests observed should make these arrangements as soon as possible since the NIST Force Group may not 
be able to accommodate requests made at the last minute. 
 
2. Update on National Type Evaluation (NTEP) Test Capability 
 
An April 24, 1992 memorandum (see attached copy) from Mr. Henry Oppermann announced that the NIST 
Force Group has expanded its test capability to include testing load cells in tension in the 25,000-lbf dead 
weight machine.  Mr. Ken Yee (NIST) and Dr. Simone Yaniv provided the Committee with an update on 
NTEP test capability for load cells. 
 
Dr. Yaniv indicated that NIST will soon announce the capability to begin testing load cells from 200 lbf -
 500 lbf in tension and compression with a minimum dead load of 10 lb.  However, NIST will rely heavily on 
the manufacturer to provide necessary flexures, yokes, or other mounting hardware.  Mr. Tom Bartel (301) 
975-6461 is the NIST contact for machine dimensions and interface information. 
 
NIST is also in the process of working with California Division of Measurement Standards to establish test 
capability for testing load cells in tension below the 200 lbf range using hand weights.  No firm date has been 
set for establishing this capability; however, it is projected that this capability can be arranged by sometime in 
August 1992. 
 
A memorandum will be distributed to announce these updates in test capabilities for load cells. 
 
3. NTEP Testing When Facilities are Limited 
 
Background/Discussion:  The Board of Governors indicated that it desires to have NTEP testing of load cells 
performed at NIST or an NTEP laboratory.  In order for NTEP to test at NTEP/NIST facilities rather than go 
through witnessed testing, it may be necessary to deviate from midrange (nominally a 4:1 ratio) or even to test 
at the extremes of the load cell family to cover ranges of capacities (gaps) where NTEP does not have test 
capability. 
 
Conclusions:  The Committee agreed to establish the following policy: 
 
 Load cells should be tested at NTEP/NIST facilities whenever possible.  Deviation from the 

mid-range (nominally a 4:1 ratio) and/or testing at the extremes of a load cell family is 
permitted in order to accommodate testing at NTEP/NIST facilities rather than using 
witnessed testing. 

 
4. Load Cell Mechanical Configuration Information 
 
Background/Discussion:  Comments were received that it is not possible for anyone outside of NIST 
personnel to determine the actual mechanical configuration of a load cell for which a CC has been issued.  
Due to its possibly proprietary nature, this information has not been distributed with the CC.  It was suggested 
that dimensional outline drawings or similar documents detailing the mechanical configuration of the load cell 
be provided by the manufacturer for each CC. 
 
No objections were raised to making the drawings and dimensional information available with the Certificate.  
Although marked "proprietary," many manufacturers do not consider this type of information truly 
"proprietary"; the marking is more from routine than from a need to designate them as "proprietary."  Certain 
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legal responsibilities for handling the information must be satisfied; however, it was noted that NIST would 
not consider the basic "type" proprietary information.  Committee members indicated that the mechanical 
characteristics of the load cell (e.g., mounting, support, installation, etc.) are just as significant as the 
metrological characteristics of the load cell when selecting a "equivalent" cell, and providing this information 
could also help to ensure that the design of load cells being manufactured and installed are consistent with the 
Certificate. 
 
In spite of the evident benefit of this information in ensuring that a scale is installed with a correct and 
appropriate load cell(s), some Committee members questioned the value of the information to weights and 
measures officials, noting that the official does not typically examine the load cell in a device to such an 
extent that a dimensional outline drawing would be useful (or even used), and the official may not have ready 
access to this type of information.  The logistics of providing the information and the increase to the bulk of 
the CC may outweigh the benefit. 
 
The Committee considered a suggestion to provide a "generic" example (outline sketch) of the type (e.g., S-
beam type) of load cell along with a master set of drawings.  However, concern was expressed about the 
number of drawings that would be needed for each basic type to adequately describe the design variations and 
different methods of mounting. 
 
Conclusions:  The Committee agreed that, although the type of load cell is currently identified on the 
Certificate, efforts must be made to improve the standardization of terms used to describe load cell 
types than has been done in the past.  (This will be accomplished by inserting generic word definitions 
along with typical configuration sketches in Publication 14.)  However, there appeared to be no clear 
consensus on the additional information that should be provided (if any) on the CC. 
 
The Committee concluded by vote that the current format of the Certificate of Conformance provides 
sufficient information, and the format should be maintained. 
 
 
 Scale Issues 
 
5. Audit Trails 
 
Background/Discussion:  Audit trails were discussed at the last meeting and at the Annual and Interim 
Meetings of the NCWM.  As a result of these discussions, an updated audit trail paper was included in 
NCWM Publication 16, Program and Committee Reports for the NCWM, 77th Annual Meeting, July 19-23, 
1992 (see the Specifications & Tolerances (S&T) Committee Report in NCWM Publication 16 for the audit 
trail information).  The audit trail paper outlines the minimum requirements for forms of audit trails used in 
place of physical seals.  This item appeared on the agenda of the Weighing Sector to provide an opportunity 
for additional input from industry and weights and measures officials on the proposed requirements for audit 
trails. 
 
It was noted that both the Central and the Northeast Regional Weights and Measures Associations had voted 
to change the audit trail item from the status of a "Voting" item to an "Information" item, and it seemed likely 
that this would also be the recommendation of the S&T Committee.  Some members of the Weighing Sector 
expressed concern about how NTEP would address devices submitted with the audit trail feature if no 
requirements were recognized by the NCWM for yet another year. 
 
The Scale Manufacturer's Association (SMA) requested that the Committee review the need for two event 
counters, and the thinking of the S&T Committee on this point was discussed.  It was noted that the S&T 
Committee wanted weights and measures officials to have the opportunity to distinguish between adjustments 
to setup parameters and to those parameters affecting device accuracy.  It would be expected that adjustment 
parameters would be routinely changed, but configuration parameters would not.  It was also noted that the 
ease of access provided to the operator to make these changes (i.e., it is not necessary to break a physical 



 

 
 

 4 

security seal) provides less opportunity for detection by weights and measures; consequently, the S&T 
Committee believes two event counters are warranted. 
 
The Committee discussed the fact that audit trails will not prevent fraud from occurring, but deter it from 
occurring, in addition to detecting changes that are made that may affect the metrological integrity of the 
device or its operation.  It was noted that this objective is analogous to the purpose of the physical security 
seal and that G-S.8. does not require the audit trail if adequate security can be provided with the physical seal.  
This latter point remains an issue of discussion. 
 
Although the audit trail paper describes scenarios of how a manufacturer might provide the required 
information through an audit trail, there appeared to be concern about how the weights and measures official 
would access the information, how the information would be analyzed, how difficult it would be to obtain the 
information, and how the field official would reference the requirements contained in the audit trail paper if no 
change was made to Handbook 44.  Concern was also expressed based on input from the last two regional 
meetings that many weights and measures officials may not fully understand the requirements for an audit 
trail, and there are also a significant number of questions from industry.  It was noted that, despite the 
questions that exist, there is support for the concept of audit trails, but a vote by the NCWM may be 
premature. 
 
Conclusions:  While the discussion on this issue was quite lengthy, there were no conclusions drawn or 
suggestions developed by the Committee for suggested changes or additions to the audit trail 
requirements as specified in NCWM Publication 16. 
 
6. Identifying the Main Elements of a Scale on Certificates of Conformance 
 
Background/Discussion:  It was proposed that CCs for Class III L scales should be written for complete 
scales (that is, list all of the main elements and components used during the evaluation) and that the CC 
should not be issued for just the weighing/load-receiving elements.  It was also commented that the main 
elements and load cells used to comprise the complete system must be certified components. 
 
NTEP issues separate CCs for main elements and load cells in order that the manufacturer, installer, and user 
will have the flexibility of choosing from among compatible main elements that have been evaluated by 
NTEP.  It was stated that this substitution can only be made if information about the indicator used in the 
evaluation of the weighing/load-receiving element is known; this, along with the use of applicable formulas, 
would enable the customer and weights and measures official to judge whether or not a given indicator is 
compatible for substitution.  This information has not been consistently identified on the CC in the past. 
 
The primary area of concern with this issue appeared to be that of indicators without NTEP CCs being used 
during NTEP evaluations of large capacity weighing/load-receiving elements.  It was commented that the 
load cell(s) used during an NTEP evaluation is(are) required to have a valid NTEP CC and that the indicator 
should also be required to have a valid CC.  NTEP has not always required the indicator used during an NTEP 
evaluation of a weighing/load-receiving element to have a valid NTEP CC.  If an indicator without an NTEP 
CC performed worse than an indicator with an NTEP CC, then the performance of the weighing/load-
receiving element may not be as good.  If the manufacturer is willing to risk the results of the evaluation by 
using a non-NTEP indicator, the NTEP laboratories feel that the manufacturer should be permitted to make 
this choice.  It is expected that use of the weighing/load-receiving element with an indicator that has an NTEP 
CC (as would be required by the weights and measures official) should be better than the performance 
observed with the non-NTEP indicator. 
 
Conclusions:  The Committee agreed that CCs should detail the main elements, load cells, and auxiliary 
devices used during an evaluation, including model designation and other significant parameters, under 
the "Test Conditions" portion of the CC.  The Committee agreed that Certificates should not limit a 
scale system to the specific combination of load cell, indicator, and weighing/load-receiving element 
used during the type evaluation; substitutions ("mixing and matching") of metrologically equivalent 
components should continue to be recognized according to current NTEP policy.  Each weights and 
measures jurisdiction should require that the individual main elements and load cells comprising a 
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weighing system (the indicator, load cell(s), and weighing/load-receiving element) each have a valid 
NTEP CC and that the components are compatible and suitable for the installation. 
 
The Committee agreed that NTEP will continue to permit non-NTEP evaluated indicators and 
peripheral equipment to be used in the evaluation of a weighing/load-receiving element under certain 
conditions; however, the load cell used in electronic or electro-mechanical devices must have a current 
NTEP CC. 
 
7. Railroad Issues 
 
(Note:  A related issue for type evaluation testing of railroad scales appears in Item 23) 
 
Background/Discussion:  A submission was made to the Committee stating that all the railroad issues need 
to be reviewed.  Also questioned was whether or not anything should be placed in Handbook 44 that cannot be 
type evaluated or tested by the regulatory agencies in whose jurisdiction they become law. 
 
Concern has been expressed to the Committee that there are only a few states that actively participate in 
testing of railroad scales and several more that witness testing of railroad scales.  Railroad scales in the 
remaining states may not be examined by weights and measures officials; therefore, the railroads are 
responsible for testing the devices.  It has been questioned whether or not it is appropriate for states to adopt 
requirements for railroad scales into Handbook 44 that will not be enforced by the weights and measures 
officials. 
 
It was noted that some states do not routinely test railroad scales; however, they have jurisdiction over these 
devices, and they reserve the right to participate in or conduct tests.  It was also noted that these states are 
given the opportunity to witness tests performed with rail cars since the states may not possess equipment of 
their own.  In other states, the weights and measures officials do perform the testing of these scales or they 
may witness testing of these devices on a regular basis.  The precedent for this approach to testing railroad 
scales has been set by the approach taken for other devices addressed by Handbook 44; some devices are 
actively tested, some are not actively tested, and for some the tests are witnessed by the weights and measures 
official.  The level of involvement of the weights and measures official in the regulation of a particular device 
is based on a cost-benefit analysis of the available resources of time and equipment, the degree of use of the 
device and how it is maintained, the economic impact, and the expertise of the officials. 
 
Conclusions:  The Committee believes this is an issue best addressed by the S&T Committee as the 
S&T Committee addresses related issues.  The Committee noted that its responsibility is to develop type 
evaluation procedures to test compliance with Handbook 44 requirements.  It is not within the purview 
of this Committee to dictate policies to individual weights and measures jurisdictions on how a 
particular type of device is regulated within that State's jurisdiction; it is up to the individual authority 
to establish policies appropriate for their individual circumstances. 
 
8. Decreasing-Load Tests for Class III L Devices,  and 
9. Testing Class III L Devices 
 
(Note:  Because agenda Items 8 and 9 are closely related, these items were addressed in a single discussion by 
the Committee.) 
 
Background/Discussion:  The Committee was requested to review decreasing-load test procedures for Class 
III L devices to see if the difference from increasing-load tests are sufficiently significant to preclude backing 
test trucks onto a scale to place weights on the inside sections and mid-span between sections; it was 
suggested that the latter facilitates more thorough testing as part of the increasing-load and shift tests.  
Although this is primarily a field enforcement issue, input from the Committee on the technical points might 
be useful. 
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Comments were also forwarded to the Committee indicating that new and more efficient ways of testing Class 
III L devices in general need to be developed, and comments indicate that procedures may need to be changed 
to reflect the growing number of electronic devices.  Committee members were reminded that the decreasing-
load test as part of the strain load test of vehicle scales was the subject of detailed analysis in November 1988, 
which resulted in changes to the NTEP procedures.  (See pages 119-125 of the Report of the 76th NCWM, 
July 1991.) 
 
It was noted that, with the prospect of Handbook 44 Scales Code Table 4 becoming mandatory in 1994, many 
jurisdictions need help with test methods, and with the increased amounts of weight that will be required for 
testing vehicle scales, a different approach to testing might be more efficient.  It was suggested that, if a scale 
is tested to at least 80 percent of the declared concentrated load capacity (CLC) at each section and at mid-
span between sections, it is not necessary to proceed with a strain test.  Since this is less testing than is 
currently performed, it will be necessary to demonstrate the difference (if any) between the current procedure 
and the proposed procedure through the evaluation of actual data.  All NTEP tests are performed using at least 
90 percent of the CLC over the section and mid-sections, and it was suggested that the Committee consider 
analyzing data collected from NTEP tests supplemented with information on devices that are already in use. 
 
Conclusions:  The Committee agreed that a review of the current NTEP test procedures (including the 
proposal to discontinue the strain load test) for large capacity vehicle scales is appropriate to determine 
if improvements in testing efficiency can be made.  This review would encompass the performance of 
the decreasing-load test for Class III L devices (Item 8) as well as test procedures in general (Item 9). 
 
The Committee agreed that a task force should be established to study this issue and to develop 
recommendations concerning the current test procedures.  In the course of this review, it is likely that 
the task force might identify areas in which improvements might also be made for routine tests 
performed by weights and measures jurisdictions.  If so, these comments can be passed on to the 
NCWM Education Committee to be considered as possible changes to the existing examination 
procedure outlines in NCWM Publication 12. 
 
Task Force members include: 
 
 * Fairbanks Scale Company 
  David Hawkins (Thurman Scale) 
  Terry James (Cardinal/Detecto) 
 * Toledo Scale Company 
  Otto Warnlof (NIST) 
 * Weigh-Tronix 
 
(*  Representatives of these companies indicated that representatives of their companies will participate 
in the Task Force.) 
 
Mr. Daryl Tonini was asked to conduct the initial portion of the Task Force meeting to elect a chairman 
for the Task Force.  The Task Force will hold its first meeting at 3:00 p.m. on Tuesday, July 21, 1992, at 
the Stouffer Hotel in Nashville, TN in conjunction with the annual meeting of the NCWM. 
 
10. Suitability of Equipment Tables 
 
Background/Discussion:  Comments were received indicating that the suitability of equipment tables put 
forward by the S&T Committee need thorough review and extensive revision.  Comments also indicated that 
there are disagreements within the weights and measures industry on values in the tables and on the concept of 
the tables. 
 
The comments submitted on this issue are based on the suitability of equipment table for scales put forward by 
the S&T Committee in 1991.  A frequent criticism was that the 1991 table was too specific and there were 
disagreements over individual values in the table.  At the Interim Meeting in January 1992, a proposal from 
the Central Weights and Measures Association (CWMA) to express the suitability of scales requirements as 
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formulae was reviewed by the S&T Committee.  The S&T Committee has proposed that the formulae 
suggested by the CWMA be considered as an alternative to the previous table. 
 
It was noted that the Handbook 44 requirements for suitability of equipment identify a number of parameters 
which must be considered by the user and the weights and measures official in determining the suitability of a 
scale for a given application.  However, the interpretation of these requirements has, historically, been quite 
varied, and the application of the requirements can be very different depending upon the interpretation made 
by an individual device owner or weights and measures official. 
 
Conclusions:  This issue is primarily a field enforcement issue; however the Committee agreed to 
briefly discuss the issue in order to provide feedback to the S&T Committee.  The SMA indicated that 
it agrees with the principle of the issue, preferring the approach taken by the CWMA; however, it does 
not agree that Handbook 44 is the appropriate place for the information to appear.  The general 
opinion of the meeting participants appeared to favor the use of the formula noting that they are more 
useable and leave fewer parameters open to interpretation than the current text provided in Handbook 
44.  There was also a suggestion that the formula might be further simplified.  For example:  average 
net load > 100d; minimum net load > 20d. 
 
11. Customer Indications on Shipping Scales 
 
Background/Discussion:  Paragraph S.1.8.3., Scales Code, Handbook 44 requires that "Computing scales 
equipped on the operators' side with digital indications, such as the net weight, price per pound, or total price, 
shall be similarly equipped on the customer's side."  Some of the shipping scales that have been evaluated by 
NTEP have had only one display and are intended for use in installations in which both the customer and the 
operator can view the indications.  Many shipping scales are computing scales and have been required to 
indicate weight, zone, and total price.  The Committee was asked to determine what information (e.g., weight, 
total price, unit price/zone/rate, carrier, etc.) must be displayed to the customer on a shipping scale that has 
computing capabilities. 
 
The Committee agreed that shipping scales used in direct sales must be equipped with displays on both sides 
or equipped with a remote customer display; alternatively, the Certificate must limit the application to 
installations where the information is visible to both the operator and the customer.  Since this information 
affects the amount that the customer will pay for the service, the customer is entitled to view the information 
used in the determination.  There was some disagreement as to how some information should be displayed to 
the customer to avoid confusion.  However, this appeared to be resolved when the Committee noted that 
S.1.8.3. refers to the display of digital information. 
 
Conclusions:  The Committee agreed that the customer's side must display the same metrologically 
significant numerical information as is on the operator's side; including as a minimum, the shipping 
weight, zone code, and total price. 
 
12. NTEP Testing of Remanufactured Devices 
 
Background/Discussion:  NTEP has primarily evaluated newly manufactured devices submitted by the 
original equipment manufacturer (OEM) and has received few requests for remanufactured equipment.  
However, as the number of states requiring all new installations to have NTEP CCs increases, NTEP is 
beginning to receive more applications for remanufactured equipment.  There has been a great deal of 
discussion on how these devices should be addressed by NTEP and how the criteria currently applicable to 
prototype devices would apply. 
 
As with newly manufactured equipment, NTEP is concerned that the design and performance of the 
"prototype" or sample of remanufactured device submitted for type evaluation be consistent with the devices 
being remanufactured on a regular basis, that is the "production" devices for the remanufacturing process.  
NTEP is also concerned that the prototype of the remanufactured device series is consistent with the 
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performance requirements of Handbook 44.  In discussing these issues, the Committee addressed the 
following points: 
 
 ∃ equipment may be remanufactured by the original equipment manufacturer (OEM), an authorized 

agent of the OEM, or a company independent of the OEM; 
 ∃ the OEM or the authorized OEM agent may be better able to ensure remanufacturing consistent with 

that used for the original production device; 
 ∃ the replacement parts used in the remanufacturing process may be OEM parts or may be other than 

OEM parts; 
 ∃ the use of OEM parts may help to ensure consistency of performance for devices with existing NTEP 

CCs; "equivalent" parts may not carry this same assurance; 
 ∃ parts in varying stages of wear may be repaired (vs. replacement of worn parts);  and 
 ∃ each device may vary in its degree of disrepair when it is remanufactured. 
 
The Committee acknowledged that the remanufacturer is responsible for selecting for type evaluation a device 
representative of the model series with respect to remanufacture, performance, and permanence.  Verifying 
that the device is representative of that model series must be through feedback from field enforcement as is 
currently done with newly manufactured devices.  Similarly, the current criteria and parameters for devices 
covered on a CC will be applied. 
 
There appeared to be some objection to the use of the term "overhaul" with respect to "remanufactured."  It 
was generally agreed that "repaired" is a term typically applied to devices already installed in a given location.  
A separate policy has already been established for the repair and replacement of load cells.  The Committee 
clarified that the term "remanufactured" as it is being used in the discussion of this issue refers to a device that 
has had parts overhauled or replaced in order that the device can be installed in a new location. 
 
Conclusions:  The Committee established the following guidelines to address remanufactured 
equipment. 
 
 The following criteria apply to remanufactured equipment; that is, to devices to which the overhaul 

or replacement of parts has been performed in order that the device can be installed in a new 
location.  The guidelines for repair and replacement of scale parts established by the Technical 
Committee on National Type Evaluation, Weighing Sector, still apply to the repair of devices in 
existing installations. 

 
 (1) If a device with an existing NTEP CC is remanufactured by the OEM or authorized agent of the 

manufacturer using OEM parts, no additional evaluation is required.  The original CC applies, 
provided that the remanufacturing process does not modify the design of the device. 

 
   If a device without an existing NTEP CC is remanufactured by the OEM or authorized 

agent, the device must be submitted to NTEP for evaluation in order to be recognized on an 
NTEP CC. 

 
 (2) If a device with or without an existing NTEP CC is remanufactured by a remanufacturer (that 

is, a company other than the OEM or authorized agent), the device must be marked with the 
remanufacturer's name, model designation, non-repetitive serial number, and the term 
identifying the serial number as required by Handbook 44. 

 
   The device must be submitted to NTEP for evaluation, and the device submitted to NTEP 

for evaluation should be a device considered by the remanufacturer to be a "typical" 
example of the remanufactured devices overhauled by the remanufacturer. 

 
 (3) Remanufactured devices will be evaluated in the same manner using the same test procedures 

and criteria as newly manufactured devices.  No test results obtained for the original equipment 
will be accepted in lieu of actual testing. 
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 (4) The same guidelines for including parameters of a scale on a CC that apply to newly 

manufactured equipment shall apply to remanufactured equipment. 
 
13. Parameters for Modular Vehicle Scales 
 
Background/Discussion:  NTEP permits a manufacturer to add additional models and capacities to a CC 
according to specified criteria.  For such extensions of CCs, the current language does not permit different 
capacity load cells to be used on the models to be added. 
 
While the language does not permit these larger capacities to be used, a question was raised as to whether or 
not this was the Committee's intent when it originally adopted the language at the June 1990 meeting.  For 
example, NTEP policy may permit an existing CC for a 100,000-lb vehicle scale to be extended to include a 
135,000-lb scale.  The manufacturer may wish to use a larger capacity load cell (with an NTEP CC) in the 
135,000-lb device than is used in the 100,000-lb device; however, the policy does not permit a different 
capacity load cell to be used.  It was suggested that, if the load cell is the same type of load cell, is mounted in 
the same manner, and uses the same hardware it would be appropriate to allow the larger capacity cell to be 
used. 
 
It was noted that, when the Committee originally defined the parameters to apply to modular electronic scales, 
it was understood that individual modules would be combined to created devices with larger capacities.  It was 
understood that the individual modules used the same capacity load cells as well as the same design and 
mounting.  It was also noted that, if the Committee were to change the existing policy to permit larger load 
cells (than were used in the original evaluation) to be used, it would be necessary to revisit the other 
parameters currently applicable to modular electronic scales. 
 
Conclusions:  The Committee agreed that the existing policy for modular electronic scales reflects the 
original intent of the Committee.  The Committee concluded that the existing policy for modular scales 
will be maintained as currently written and encouraged the Participating NTEP laboratories to enforce 
the policy.  It was noted that, for modular scales, scale capacity can be increased without re-evaluation 
by adding previously evaluated modules.  If higher capacity load cells are to be used, then the module 
using the higher capacity load cell must be evaluated. 
 
14. Maintenance Fee for NTEP Certificates of Conformance 
 
Background/Discussion:  The NCWM Board of Governors met during the January 1992 NCWM Interim 
Meetings.  At that meeting, the Board decided to implement a maintenance fee for NTEP CCs to account for 
the increasing administrative costs of NTEP.  Costs include those associated with issuing and maintaining 
CCs; developing, printing, and distributing publications listing current CC's; performing tests for companies 
(which do not receive CCs) that fail to pay their bill; and testing of production equipment. 
 
Conclusions:  This item was placed on the Committee's agenda to provide an opportunity for the Committee 
to discuss the issue and forward comments to the Board of Governors.  The Committee generally supported 
the idea of a maintenance fee for Certificates, and there was some discussion concerning the areas in which 
the funds will be used.  Some questions were raised concerning how the fee will be applied, especially for 
product lines which are not high volume.  Also of concern are those product lines which are no longer being 
manufactured;  if a manufacturer elects to let a CC "expire", it was noted that some record should still be 
maintained to indicate the CC had been issued at one time.  It was also noted that SMA supports the general 
principle of the fee, but would like additional information on how the funds are intended to be collected and 
used. 
 
15. Parameters of Vehicle Scales Included on Certificates of Conformance 
 
Background/Discussion:  Comments have been received concerning how the NTEP policies for including 
specific configurations of scales on a CC apply to "side-by-side" or "double-wide" scales which typically 
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consist of two independent weighbridges installed side-by-side to provide a weighing surface wide enough to 
accommodate oversize vehicles.  These devices are typically used in quarries, mines, power plants, steel mills, 
and lumber companies.  Current policy permits a CC to be issued for scale widths of 10 to 12 feet based upon 
testing of a scale with a width of 10 feet; a scale width greater than 12 feet is considered to be significantly 
different in design from a 10-ft wide scale and would require a separate type evaluation.  Formalized 
guidelines have not been established for other sizes and is left to the judgement of NTEP. 
 
The Committee considered a proposal to permit platform widths equal to or less than 120% of the width of the 
device evaluated to be included on the Certificate of Conformance, provided that the scale is of the same 
construction and strength as the scale evaluated.  Comments received indicated that the only physical 
possibility for scale errors in an electronic, "side-by-side" or "double-wide" scale, other than load cell error, is 
longitudinal and lateral bending of the weighbridge and the sensitivity of the load cell to the resulting side 
loads.  Since a narrower platform will inherently deflect less laterally, the worst case will be the widest 
platform. 
 
Committee members noted that the distribution of loads in a "side-by-side" scale are different than on an "end-
to-end" (single-width) scale.  The types of vehicles weighed on side-by-side scales (e.g., euclids and other off-
road vehicles) are significantly different than those weighed on end-to-end scales, and the load distribution on 
a side-by-side scale would be through the center of the two modules rather than following the wheel pattern 
found on an end-to-end scale.  It was argued that the side-by-side scales are designed specifically for the 
purpose of weighing the larger type vehicles.  However, it was noted that a different test procedure must be 
used on the side-by-side device to reflect the different design and typical loading distribution. 
 
Conclusions:  The Committee concluded that the design and loading pattern of a "side-by-side" scale 
(created by placing two modules side-by-side) are significantly different from an "end-to-end" scale.  
The side-by-side scale and the end-to-end scale must have separate evaluations, and a separate CC 
must be issued for each.  For example, the test of a 10-foot wide scale can not be extended to cover two 
10-foot modules placed side-by-side.  The Committee agreed that a test procedure must be developed 
for these devices. 
 
16. Testing of Vehicle Scales with Capacities Above 200,000 lb 
 
Background/Discussion:  The NCWM Board of Governors met during the January 1992 NCWM Interim 
Meetings.  At that meeting, a question was posed concerning whether or not NTEP should accept requests to 
test vehicle scales above a capacity of 200,000 lb.  The Board determined that such requests should continue 
to be accepted; however, issues would need to be resolved regarding test procedures, amount of test weights 
required, and scale parameters to be included on a CC. 
 
During the Committee's discussion of this issue, it was noted that many scales in the capacity range above 
200,000 lb are designed to weigh specific equipment.  These scales are, in a sense, custom-made and may not 
be readily identifiable within a general type.  However, they do not fall into the "one-of-a-kind" category 
because the manufacturer may manufacture several of the same general model of device for use within the 
same or different states.  Comments were made by industry indicating that it seemed unrealistic for a 
manufacturer to pursue an NTEP CC on such a limited production device, and it was noted that some 
companies are being forced into obtaining NTEP evaluations by states that require NTEP CCs on commercial 
devices.  Concern was expressed by some industry members that CCs for these devices become a marketing 
tool because they are not truly representative of a family or type of device.  
 
Concern was expressed that, if NTEP refuses an application for such a device, that the states may not have the 
expertise to develop adequate test procedures. It was noted that the test procedure for this type of device will 
vary according to the specific design of the scale and the types of vehicles being weighed on the device.  A 
test of such a device is typically designed based on consultation with NTEP, the weights and measures 
jurisdiction, and the manufacturer.  Lack of expertise and availability of standards within a given state is not 
believed adequate justification to require an NTEP evaluation. 
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Conclusions:  The Committee agreed that devices with capacities in excess of 200,000 lb do fall within 
the realm of NTEP evaluations; however, due to the limited number of devices typically involved for a 
given model series, the relative cost to manufacturers for a small number of devices, the limited 
resources of NTEP, and the tendency for these devices not to be categorized within a general type the 
Committee encourages states to perform their own evaluations of these devices.  NTEP will handle 
applications for these devices on a case-by-case basis.  The Committee indicated that states should not 
expect CCs to generally exist for these devices. 
 
NTEP will be available for consultation on the development of test procedures appropriate for given 
devices and installations and, in some cases, may be available to do witness testing.  The states are 
encouraged to take advantage of the experience available within the NTEP system. 
 
17. Identifying the Version of Software Used in a Weighing System 
 
Background/Discussion:  A meeting was held in conjunction with the LMB, Canada in April 1992 to discuss 
user-programmable software and how software and modifications to software should be handled during type 
evaluation.  A review of some of the objectives and main points of the meeting was presented to the 
Committee.  It was noted that a copy of the meeting summary is being prepared and will be distributed to 
Committee members upon completion.  It was noted that, as a result of the meeting, weights and measures 
officials should be better prepared to make more learned decisions concerning this issue. 
 
There is no requirement under NTEP for a manufacturer to submit software separately from the complete 
device; however, a number of manufacturers have requested separate evaluations and obtained separate CCs 
for the software.  (This is especially prevalent when companies develop the software, but have no involvement 
in the manufacturing of the hardware.)  NTEP has been applying checklist criteria and issuing CCs to software 
operating on suitable hardware.  This began with point-of-sale systems and has expanded to include other 
applications such as weigh-in/weigh-out systems and livestock auction systems.  Software is often revised and 
updated in response to the user's needs.  When metrological revisions are made to software, NTEP requires 
that the software be resubmitted for evaluation.  It was noted that software revisions occur quite often, and 
sometimes revisions occur several times just during the type evaluation process.  Therefore, identification of 
the version number of the software may be difficult to track or enforce. 
 
Conclusions:  No conclusions were made by the Committee on this issue.  The Committee will monitor 
the progress of this issue.  (A copy of the April 1992 software meeting summary is attached to this 
meeting summary.) 
 
18. Require Descriptors for Keyboard Weight Entries to be Printed on Weight 

Tickets and Require the Type of Tare to be Identified on the Receipt 
 
Background/Discussion:  Several instances have been brought to the attention of OWM concerning the 
keyboard tare feature on a vehicle scale and how that feature is being used to manipulate weight information 
for a transaction.  At least one scale operator was using keyboard tare entries to be printed as the gross weight 
on a pre-printed ticket (e.g., in the gross weight space) when a full truck drives onto the scale.  Later, the 
empty truck is weighed and the actual tare weight value is printed as the tare value in the tare space on the pre-
printed ticket.  The net weight is manually calculated to generate a fraudulent net weight. 
 
The Committee generally agreed that General Code paragraph G-S.2., Facilitation of Fraud, can be applied to 
scenarios such as these to prevent the use of tare in a fraudulent manner.  The Committee discussed the 
possibility of requiring that the descriptors for gross, tare, and net be printed on the receipt by the device.  The 
Committee also discussed requiring that the type of tare (e.g., keyboard, stored) taken be identified on the 
receipt.  It was noted that a requirement for identifying manual weight entries is currently included in the 
checklist. 
 
Conclusions:  The Committee concluded that this item is best addressed by the S&T Committee since a 
change to Handbook 44 would be needed to require a device to print the descriptors.  It was noted that 
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this item is closely related to the S&T Item 320-3, Manual Gross Weight Entries and might be best 
addressed in conjunction with that item.  The Committee recommends that the S&T Committee 
consider permitting the use of an asterisk (*) to designate each manual weight entry on receipts with 
multiple manual weight entries provided a corresponding asterisk (*) with the definition "manual 
weight entry" appears at the bottom of the receipt. 
 
19. Covering Concrete vs. Steel on NTEP Certificates of Conformance 
 
Background/Discussion:  Concern was expressed over whether or not a CC for a scale tested with a concrete 
deck can be extended to include a scale with a steel deck and vice versa.  Also questioned was what criteria 
should be used and what information should be supplied to determine if additional testing is needed and how 
much testing should be done. 
 
A recommendation was received from industry suggesting that NTEP should require testing on both concrete 
and steel decks in order to include both options on a CC; in their view, the performance of the two is 
significantly different, and they should be considered completely different devices in terms of design and 
performance.  It was also noted that this issue is different from the modification of a weighbridge; a concrete-
deck scale and a steel-deck scale must be addressed as completely different devices, not modified versions of 
the same device.  Concrete-deck and steel-deck scales should be marked with unique model designations to 
indicate the difference. 
 
Concern was expressed by some Committee members that not all concrete deck and steel deck versions of a 
given series are significantly different in terms of their performance.  The Committee generally agreed that the 
only way for NTEP to determine with any degree of certainty that there is or is not a difference between the 
two types of decks is to perform testing on both types. 
 
Conclusions:  The Committee agreed that different decks can affect the performance of a scale.  The 
Committee agreed that concrete and steel decks must be tested separately; full NTEP tests are required 
on both options unless NTEP decides otherwise.  A composite scale consisting of a minimum of two 
decks (i.e., two spans), one span deck being of steel construction and the other of concrete may be 
submitted and tested to include both types of decks.  Concrete-deck and steel-deck scales should be 
marked with unique model designations to indicate the difference. 
 
20. Type Evaluation of Modified Weighbridges, Weighing Elements and/or Load 

Receiving Elements 
 
Background/Discussion:  NTEP is having difficulty in assessing the technical information provided on 
modified weighbridges to judge whether or not the weighbridges are equivalent.  There is also concern that 
theory always carries through into device performance. 
 
Manufacturers are responsible for notifying NTEP of modifications to designs of devices, and NTEP needs to 
emphasize the importance of reporting these modifications so that a determination can be made as to whether 
or not the modified device can be included on the CC without additional testing.  While many manufacturers 
are very conscientious about notifying NTEP of modifications, concern has been expressed that most of the 
modifications that should be reported to NTEP are not actually being reported.  The field official may 
sometimes have difficulty identifying modifications; some are not obvious and the field official may not 
always have access to the CC.  Consequently, modifications to production devices may not be reported to 
NTEP. 
 
NTEP currently receives notifications of modifications which include detailed engineering data and/or test 
data while some notifications may only provide a brief description of the modification.  Some modifications 
have been described by detailed analysis of stresses and mechanical engineering; however, NTEP labs do not 
have the expertise to make the required analysis. 
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NTEP often receives requests to waive the requirement for type evaluation of modified weighbridges.  The 
most frequent inquiries received concern whether or not additional testing is needed when load receiving 
elements are flipped upside down, load receiving element material is altered (concrete, wood, mild steel, etc.), 
load receiving element widths are extended, load cell type is changed, load cell mounting is slightly altered, 
etc.  Even when a manufacturer provides detailed information about a modification, it may be difficult to 
determine whether or not the change will affect the performance of the device, and it may be difficult to make 
these determinations consistently for the various modifications suggested by different companies.  It was also 
noted that there has been a significant increase in requests in this area. 
 
Conclusions:  The Committee recognized that NTEP may have difficulty assessing some of the technical 
information provided with notifications of modifications to previously evaluated weighbridges; 
however, it agreed that NTEP should continue to use the same judgement that it has in the past.  The 
Committee agreed that if NTEP feels uneasy about fairly assessing information submitted, additional 
testing can be required. 
 
To emphasize the importance of notifying NTEP of modifications to devices, the Committee suggested 
that a reminder to this effect be included with the original CCs issued to a manufacturer. 
 
21. Clarification of "One-of-a-Kind" Devices 
 
Background\Discussion:  Concern was expressed that there is not a clear definition for "one-of-a-kind" 
devices.  For example, a company may install one scale in each of several states and claim that each scale is 
"one-of-a-kind"; it is unlikely that the individual state jurisdictions will be any wiser.  But, the scale company 
has, in effect, violated the intent of the definition. 
 
The Committee considered other examples including the following scenarios (1) a company installs load cells 
into existing hoppers themselves for use within their own company; (2) a scale company installs load cells in 
hoppers in existing installations at different establishments; and (3) a scale company builds and installs a one-
of-a-kind and then decides to build and install a second device of the same type. 
 
Concern has been expressed by some scale companies that their competitors are using the one-of-a-kind 
provision inappropriately.  Apparently the competitors are installing the same "one-of-a-kind" device in 
several states.  This practice might not come to the attention of the individual states involved and the devices 
may be  
accepted as "one-of-a-kind" without being required to have an NTEP evaluation. 
 
It was noted that the primary area of concern with respect to this issue is that of hopper scales which are 
created by converting existing hoppers into scales or hopper scale which have the old hopper replaced with 
another hopper.  Many of these situations involve a limited number of devices of a given type, and NTEP's 
resources must be considered.  The Committee agreed that further clarification is needed for "one-of-a-kind" 
scales in general and language developed should be generalized to include all (weighing) equipment. 
 
Conclusions:  The Committee recommends that the Board of Governors consider the following policy 
for "one-of-a-kind" devices for inclusion in NCWM Publication 14. 
 
 Χ If a scale company converts an existing structure such as a hopper into a weighing device in an 

existing installation or retrofits an existing scale, the device can be considered to fall into the 
"one-of-a-kind" category under NTEP policy.  In this case, an NTEP CC is not required and 
the device should be evaluated for compliance with Handbook 44 by the individual weights 
and measures jurisdiction.  This does not apply to equipment purchased by the scale company 
for conversion and installation into a new location.   

 
 Χ If a device manufactured for sale by a company has been categorized and tested as a 

"one-of-a-kind" device and the manufacturer then decides to manufacture an additional 
device or devices, the device would no longer be considered a "one-of-a-kind."  This would also 
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apply to a device that has been determined to be a "one-of-a-kind" device by a weights and 
measures jurisdiction in one state and the manufacturer decides to manufacture and install the 
device in another state.  In this case, the manufacturer of the device must request an NTEP 
evaluation on the device through the normal application process, unless NTEP has already 
deemed that such evaluation will not be conducted. 

 
 Note that, for "one-of-a-kind" installations, the weights and measures jurisdiction should require 

the device to use an indicator and load cells with an NTEP CC. 
 
22. Performance of Shift Test on Floor Scales;  and 
 Performance and Permanence Tests for Floor Scales (Including Computing 

Scales) 
 
Background/Discussion:  In the course of developing test procedures for floor scales, comments were 
received concerning the capacity at which the shift test should or can be performed.  NTEP laboratories 
reported that some devices will perform within applicable requirements when the shift test is performed at 2-
capacity; however, if the test is performed at loads less than 2-capacity, the device may exceed the applicable 
tolerances, due to the fact that smaller tolerances may apply. 
 
The shift test is performed to identify the performance characteristics of the scale, especially when off-center 
loading is used during the normal operation of the scale.  Paragraph N.1.3., Scales Code, Handbook 44 is 
being interpreted as being very specific concerning the amount of weight to be used during the shift test.  
Since H44 states that the shift test shall be performed using weights equal to half the capacity of the scale, the 
interpretation has been made that weights other than half-capacity cannot be used.  However, this should not 
prevent additional testing using smaller loads. 
 
It was noted that the objective of asking the Committee to review this issue is not to change paragraph 
N.1.3.7., but to clarify the intent of the paragraph and to give additional flexibility to the NTEP laboratories in 
performing testing.  The Committee agreed that a scale must perform within tolerance at test loads less than 
half-capacity test loads; however, there was not a clear consensus on the distribution of the load at less than 
half-capacity.   
 
Concern was expressed by some members of industry that the step tolerance reduces the tolerance permitted 
for the shift test and this additional tolerance is needed.  Other Committee members believe that the same 
tolerance applies just below the breakpoint and anywhere in between the tolerance bands.  The participating 
NTEP laboratories generally agree that shift tests should be permitted to be performed at any test load below 
half-capacity, particularly if performance problems are suspected for off-center loading. 
 
Conclusions:  Since the Committee was unable to reach a consensus on this issue, the Committee 
recommends that the issue be presented to the S&T Committee for review and further clarification 
and, if warranted, a change to Handbook 44. 
 
The Committee reviewed and suggested several changes to the Performance and Permanence Tests for 
Floor Scales (Including Computing Scales) that has been used by the NTEP laboratories.  The 
Committee recommends that the revised document be incorporated into the next edition of Publication 
14.  (A copy of the procedures are attached to this summary.) 
 
23. Performance and Permanence Tests for Railway Track Scales Used to Weigh 

Statically 
 
Background/Discussion:  A detailed proposal suggesting numerous changes to the permanence test 
procedures currently specified in NCWM Publication 14 for railway track scales.  The Committee positions 
regarding a number of the suggested changes are listed below. 
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The reference in the proposal to documenting compliance with AAR rules and specifications will be deleted 
since there is no reference to these requirements in Handbook 44.  Committee members noted that it is not 
always necessary to meet AAR requirements; the approval of the carrier railroad usually dictates whether or 
not the AAR requirements must be met. 
 
The use of the term "FGIS car" was questioned as possibly being too restrictive.  The Committee agreed that it 
is not the intent of NTEP to preclude the use of another car; therefore the term "FGIS-type or equivalent" will 
be used.  It was also noted that it is often difficult to have two test cars available for the test.  The Committee 
also preferred the use of the term "railroad test weight cars" to "composite cars." 
 
The Committee agreed that observations of loads of at least 30,000, 40,000, and 50,000 lb should be made, 
and readings may be taken at 10,000 lb and 20,000 lb.  The Committee also made modifications to the 
positioning of the test weights at the 50,000-lb test load and for repeat tests. 
 
The Committee agreed to delete the reference to the difference between sections since, if the device meets the 
required acceptance tolerance, the device will automatically meet the agreement between sections 
requirement. 
 
A question was also raised concerning the reference to footnote #2 which discusses the application of 
maintenance tolerance if the subsequent performance test cannot be completed within 30 days.  Although this 
conflicts with paragraph G-T.1. in Handbook 44, the Committee agreed in 1988 that the evaluating laboratory 
must use judgement in determining which tolerance applies.  Different circumstances exist for each test, and 
there are only a small number of evaluations that are not repeated within the 30 day time frame. 
 
Conclusions:  The Committee recommends the following changes to the current language in 
Publication 14 for testing of static railway track scales.  Changes to the current language are denoted 
by underlining (for added text) or striking out (for deleted text). 
 
Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 
 
Performance tests are conducted to determine compliance with the tolerances and, in the case of nonautomatic 
indicating scales, the sensitivity requirements specified in NBS NIST Handbook 44.  The tests described here 
apply primarily to the weighing element.  It is assumed that the indicating element used during the test has 
already been examined and found to comply with applicable requirements.  If the design and performance of 
the indicating element is to be determined during the same test, the applicable requirements for weighbeams, 
poses, dials, electronic digital indications, etc., must also be referenced. 
 
Influence Factors 
 
If tests are necessary to determine compliance with influence factors, individual main element and component 
tests must be conducted according to NTEP Policy. 
 
Test Standards 
 
The FGIS-type or equivalent test car shall be used for the initial test using A a minimum of 100,000 pounds of 
known test weights shall be used, generally in increments of 10,000 pounds.  Railroad test weight cars shall 
not be used exclusively for the initial test. 
 
Sensitivity and Discrimination Tests 
 
Weighbeams 
 
The sensitivity test is conducted at zero load and at maximum load.  The sensitivity test is conducted by 
determining the actual test weight value necessary to bring the beam from a rest point at the center of the trig 
loop to rest points at the top and bottom of the trig loop.  The maximum load at which the sensitivity test is 
conducted need not be comprised of known test weight. 
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Digital Indications 
 
Width-of-zero, zone of uncertainty, and automatic-zero-setting mechanism (if so equipped) tests shall be 
conducted as specified in other sections of this Handbook. 
 
Increasing Load and Section Tests 
 
1. With the test car immediately adjacent to off one end of the scale, remove weights from car and 

place on the end (closest section) of the scale.  A minimum of three Oobservations shall be made at 
test loads of at least 30,000-, 40,000- and 50,000-lb test loads1.  Readings may be taken at 10,000 lb 
and 20,000 lb.  Additional observations are then shall be made with the 50,000-lb test load located as 
nearly as practicable over each section and midway between sections of the scale concentrated to the 
right and left over the section with one pair of wheels over the section midway between sections of 
the scale.  Remove test load from farthest section, record any zero balance change, zero the scale if 
necessary, and repeat this test moving the weights in the opposite direction.  When the weights have 
been returned to the near section, apply additional loads, making observations in increments equal to 
the value of each test weight (10,000 pounds) up to 100,000 pounds at each end if practical.  Repeat 
tests with the load concentrated to the right and left over each section and midway between sections 
in both directions. 

 
 The results shall be within acceptance tolerance. 
 
Strain Load Tests 
 
Place the test car (without test weights)  a strain load (as a minimum, use the FGIS-type test car without 
weights) on the scale so that the test load can be placed on one end section and observe the weight to the 
smallest increment practical.  Add test load to end section.  If practical, repeat this test on other end section.  
Remove test load, observing any balance change, then remove test car the strain load. 
 
Place test car  strain load and the empty FGIS-type test car on the platform so that the weights can be 
incrementally loaded from the dolly weight cart which remains off the platform.  Observe weight to the 
smallest increment practicable.  Load test car with the test weights. oObserve weight indications in increments 
equal to each added test weight (10,000 lb).  At this maximum load, sensitivity and discrimination tests should 
be conducted. 
 
The results of all observations shall be within acceptance tolerance. 
 
Permanence Test 
 
The permanence test shall be conducted from 20 to 30 days after successful completion of the initial 
performance test.  It is recommended that the performance tests described above be repeated.  However, it the 
original test car is not available, the test may be conducted to the extent possible with at least two railroad test 
weight cars. 
 
The results of this test must be within acceptance tolerance.2  If the device does not meet these tolerance 
limits, the entire test must be repeated. 
 
1  Do not exceed sectional capacity. 
 
2  If the subsequent performance test cannot be completed within 30 days because of the unavailability of test 
cars, maintenance tolerance will be applied. 
 
24. Devices With an Option for Intrinsic Safety Barriers 
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Background/Discussion:  OWM agreed upon a policy with the NTEP laboratories that any device with 
intrinsic safety barriers would have to be submitted for type evaluation;  however, the use of the intrinsic 
barrier is considered the "worst case" situation in terms of using the lowest excitation voltage or power supply 
for the system.  NTEP has been advised that intrinsic safety barriers are temperature sensitive.  NTEP has 
required that testing be performed on devices and components that are temperature sensitive to ensure that the 
compliance of the device with Handbook 44 is not affected by temperature. 
 
Committee members agreed that barriers can be temperature sensitive, and that barriers should not be covered 
under a CC unless they have undergone testing with the device.  Concern was expressed that barriers may be 
external to the device, and barriers may be changed in the field installation.  However, it was noted that, if 
another company installs an intrinsic safety barrier on a manufacturer's device, the device has been modified.  
The Committee generally agreed that testing the "worst case" situation will address the problem. 
 
Questions were also raised concerning other temperature sensitive components such as load cell cabling; 
however, Committee members indicated that credible companies will take measures to make these 
components non-metrologically significant. 
 
Conclusions:  The Committee recommends that the following policy be recognized consistent with the 
policy currently applied by NTEP: 
 
 If a device submitted for type evaluation offers an intrinsic safety barrier as an option, a device 

with the intrinsic safety barrier option must be tested for compliance with influence factors 
requirements.  If influence factors testing were to be performed on a unit with an intrinsically 
safe barrier, the device would also be covered on the resulting CC for direct-wire connections. 

 
25. NTEP Testing of Vehicle Scale "Extension Kits" 
 
Background/Discussion:  "Extension kits" are being used to extend the platform area of previously (NTEP) 
evaluated scales in existing installations.  Some of the extensions include widening a portion of the load-
receiving element to 12 feet when the rest of the scale is 10 feet wide.  Several requests were received 
concerning whether or not NTEP evaluations are required on these "extension kits."  At the 1992 NCWM 
Interim Meetings, the Board of Governors determined that extensions are subject to type evaluation if they are 
"kits"; that is if there is more than a single unit of the extension manufactured.  An extension that is a custom 
one-of-a-kind installation is not subject to type evaluation. 
 
The Committee was asked to determine whether any changes are needed in NTEP test procedures and to 
clarify the guidelines for testing these devices and for addressing the various types of "extension kits" 
available as they apply to an existing CC.  If an independent electronic weighing element is being added to an 
existing electronic scale, the example easily falls under existing parameters for modular electronic scales.  
However, this does not address the case in which a lever system "extension kit" is tying into an existing lever 
system.  The issue depends on whether the extension of the scale is actually a unique modification of an 
existing device or if a new weighing/load-receiving element is added to the existing scale to create a multiple-
weighing element system. 
 
Varying opinions were expressed on this issue.  Some comments indicated that the installation of extension 
kits must be handled on a case-by-case basis, and the original manufacturer's expertise and approval should be 
obtained before making the addition.  Other comments indicated that, if a manufacturer adds an extension kit 
to their own equipment (with an existing CC) and the resulting combination is within the parameters for 
devices covered under a CC, no additional testing is needed; however, if the extension kit is added to another 
manufacturer's device another evaluation is necessary.  Some members stated that kits used with other than 
the original manufacturer's device need tests in addition to routine field tests to track continued performance 
of the device.  It was noted that extending a lever system scale is different from extending an electronic scale; 
lever scale "extension kits" should not be considered in the same category with electronic scale "extension 
kits." 
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The Committee discussed whether the extension kits should be tested separately or in conjunction with the 
scales the kit will be used with or both ways.  The Committee generally agreed that any testing required would 
entail using the same procedures as are currently used for vehicle scales. 
 
Conclusions:  The Committee was clearly divided on this issue, and no consensus could be reached.  
Some members believed that testing must be performed on each device/kit combination.  Others believe 
that the use of these kits with devices currently covered by NTEP CCs has been a normal practice and 
consider the field test at initial evaluation as sufficient to determine compliance.  The Committee agreed 
that the Board should be informed of the diverging views and ask that the Board review the issue again. 
 
26. Indication of Zero After "Sleep Mode" 
 
Background/Discussion:  A memorandum was distributed to the NTEP laboratories in September 1990 
concerning the indication of zero after the "sleep (battery conservation) mode" for battery-powered scales.  
The memo reviewed the requirements of paragraph S.1. of the Scales Code and noted the exemption for 
certain point-of-sale systems.  The NTEP laboratories have been applying the policy outlined in this 
memorandum for all battery-powered scales with a "sleep mode" feature based on the NCWM decisions made 
in 1986 and 1987. 
 
Handbook 44 (and NTEP) requires that a device, other than a point-of-sale system, indicate a zero balance 
condition prior to a weighing operation; this means that a device in the sleep mode must provide a zero 
indication (usually by pressing a "zero" button) prior to beginning a weighing transaction.  Some battery-
powered devices inhibit operation when out of zero balance.  Other devices automatically monitor the zero-
balance condition while in the sleep mode and display weight values when out of zero balance.  This 
eliminates the need for the operator to zero the device each time the device exited the sleep mode in order to 
start a weighing operation.  Provided that a device clearly indicates or records an out-of-balance condition 
(e.g., by the use of a marked indicator light or printed indication), the device would appear to satisfy the intent 
of Paragraph S.1.1. However, S.1.1. still requires a continuous digital zero indication for other than point-of-
sale systems. 
 
Point-of-sale systems are permitted to have other than a continuous digital zero indication provided an 
effective automatic means is provided to inhibit a weighing operation when the scale is in an out-of-balance 
condition.  The Board of Governors determined by a narrow margin that indications other than a digital zero 
indication are permitted under certain conditions on other scales.  Participating NTEP laboratories generally 
believe that S.1. must be changed to recognize other systems. 
 
The Committee was asked to discuss from a technical standpoint a proposal that the exemption provided for 
point-of-sale systems might be extended to battery-operated systems; this would permit battery-powered 
devices to indicate a zero balance condition by other than a continuous digital zero indication.  It was noted 
that the NCWM was initially reluctant to permit a deviation from a digital zero.  The original intent of the 
NCWM was to specifically limit this technology to point-of-sale systems and require new technology to be 
reviewed by weights and measures officials. 

 
Conclusions:  Those commenting on this issue indicated that it is appropriate to allow the use of other than a 
continuous indication of zero provided that the device inhibits use or otherwise clearly indicates an out-of-
balance condition if present.  The Committee generally agreed this issue is most appropriately addressed by the 
NCWM. 
 
27. Minimum Use Criteria for Type Evaluation of Large-Capacity Scales 
 
Background/Discussion:  The S&T Committee requested that the Weighing Sector review the language proposed by 
the SMA for Item 320-19 of the July 1992 S&T Committee Report and provide the S&T Committee with comments.  
The S&T Committee specifically requested clarification of the intent of the proposed changes and how they would be 
applied. 
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Item 320-19 addresses the minimum use criteria for the type evaluation of large-capacity scales and details information 
to be included in Publication 14 for scales with capacities greater than 2000 lb.  The intent of the original language 
developed for these criteria was to require the scale to be loaded repetitively to get an adequate permanence test.  In 
doing this, it was necessary to define the number of loads and to determine what is a "qualifying" load. 
 
Two concerns with the SMA proposal pertained to (1) basing the loads to be applied on a percentage of the axle loads 
rather than the entire load and (2) how this criteria could reasonably be met with normal highway loads.  Comments 
indicated that one objective of SMA's proposal was to try to get the loads specified relative to the CLC since this is the 
basis for the manufacturer's design.  The insertion of the term "axle" into the proposal was not intentional. 
 
Committee members expressed concern that basing the upper limit solely on a percentage of the CLC may not provide 
an adequate test of some scales (e.g., some scales are submitted with CLCs as low as 40,000 lb or 50,000 lb which 
would put the qualifying load below normal highway loads).  As a compromise, the Committee agreed to set the 
qualifying load as a weight value or as a percentage of the CLC, whichever is greater. 
 
Recommendation:  The Committee reviewed the current test procedures and comments received from regional 
weights and measures associations and the SMA.  The Committee recommended that the S&T Committee 
consider presenting the following language for adoption: 
 
 III. Count only those loads applied using a method representative of the intended use and in the 

following ranges: 
 
  A. For vehicle scales with capacities over 75,000 lb: 
   (1) 50 percent of the loads must be above 50,000 lb or 80 percent of the CLC, whichever is 

greater;  and 
   (2) 100 percent of the loads must be above 20,000 lb or 50 percent of the CLC, whichever 

is greater. * 
 
  B. For all other scales: 
   (1) 50 percent of the loads must be above 50 percent of scale capacity; and 
   (2) 100 percent of the loads must be above 20 percent of scale capacity. * 
 
  * The scale may be used to weigh other loads, but only these loads identified above are counted as 

part of the permanence test. 
 
(Editor's Note:  This language was adopted by the NCWM in July 1992.) 
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 Meeting Summary 
 
The Technical Committee on National Type Evaluation (TCNTE) Weighing Sector met in Rockville, MD; a summary of the 
issues discussed appears below.  The next meeting will be called by the Chairman at an appropriate time and place as discussed 
later in these minutes.  The tentative timing is in or about June 1993. 
 
 
 Load Cell Issues 
 
1. Update on NTEP Load Cell Test Capability  
 
The Force Group provided a summary of the current National Institute of Standards and Technology (NIST) test capability for 
load cells as shown below: 
 
 NIST Force Group Load Cell Test Capability 
 

 Direction of Loading  Test Range 
 (lbf) 

 Minimum Dead Load  
 (lbf) 

 Test Machine 

 Tension & Compression  200 - 500  10  500 

 Tension & Compression  4,000 - 28,000  400  25,000 

 Compression  28,000 - 120,000  3,000  112,000 

 
California's NTEP Participating Laboratory announced that it expects to be ready in early 1993 to perform NTEP evaluations 
on load cells up to approximately 250-pound capacity using new equipment.  That equipment consists of a loading frame with 
environmental chamber, instrument, and weights.  The weight increments are 0 to 10 kg by 5-kg increments continuing on to 
110 kg total in 10-kg increments.  The dead load is 5 kg.  It is anticipated that in-line load cells would be placed in a suspension 
string.  Beam-type load cells would be mounted on a plate with a through-hole to attach the suspension string.  Once on-line, 
NIST will formally announce its availability along with the allowable range of load cell capacities. 
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 Scale Issues 
 
 
2. Complete Scales Too Large to Fit Into an Environmental Chamber 
 
Background:  NTEP periodically receives applications for complete scales that use load cells that have not had a separate 
NTEP evaluation.  Testing of complete scales for compliance with influence factors requirements is limited to devices which 
can fit into the environmental chambers available at NTEP Participating Laboratories.  In general, load cells are tested 
separately for scales that are too large for the environmental chamber.  However, there are instances where this is not possible 
due to physical and other constraints.  In these cases, the NTEP Laboratory is unable to perform environmental tests to 
determine compliance with associated influence factor requirements. 
 
NTEP has been applying a policy to these devices that is consistent with the policy applied to load cells; however, this policy 
has not been documented for complete scales.  Some concern was expressed that this approach does not appear to be consistent 
with the policy applied to small capacity scales.  It was noted that this approach is somewhat of a compromise compared to 
that used for small capacity scales; however, the policy applies only when load cells used in a scale cannot be easily tested as 
a separate component (e.g., in some crane scales, the load cells are an integral part of the device). 
 
(It was noted that the permanence test for devices is performed separately from testing for compliance with influence factors 
requirements, and the permanence test may be conducted in the laboratory or in a field installation, depending on the individual 
device.  For example, some devices may be easily tested in a laboratory environmental chamber for compliance with influence 
factors requirements, but the range of capacities or the scale application do not lend themselves to performing the permanence 
test in the laboratory.) 
 
Conclusion:  The Committee voted and established the following technical policy for devices which are not equipped 
with NTEP approved load cells and which do not lend themselves to being tested in NTEP environmental chambers 
(e.g. some wheel load weighers and crane scales). 
 
For a given family of devices, to determine the capability of the series to comply with the influence factors requirements, 
NTEP will require testing as follows:  
 
 a single device in the middle of the range between smallest and largest capacity may be tested in an 

environmental chamber to include the entire series provided: 
 
  the device tested will not generally exceed a 4:1 ratio from either extreme of capacities; and 
 
  the range of capacities from lowest to highest shall not exceed a 10:1 ratio unless more than one device 

is tested. 
 
 several devices in the series may be tested as described above to cover a wider range of capacities 
 
 for series of devices that can not be generally covered under the ratios described above and that will not fit 

into environmental chambers available to Participating NTEP Laboratories or that do not lend themselves to 
testing in an NTEP Laboratory (e.g., some wheel load weighers and crane scales), the manufacturer must 
either: 

 
 1) have the device testing performed in a private environmental laboratory under the direction of a 

Participating NTEP Laboratory representative, OR 
 
 2) have the load cell used in the device tested separately. 
 
In addition to demonstrating compliance with influence factors requirements, additional capacities within the series 
may be selected for conducting other required NTEP tests. 
 
(Note:  The results of the vote were: 12 "Yes"; 1 "No"; and 1 "Abstain", in favor of continuing to apply this policy to these 
devices.) 
 
 
3. Abbreviations (Printed and Displayed) for Weight Indications and Other Scale Features 
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Background:  Periodically NTEP receives requests for a listing of acceptable abbreviations/symbols for weight indications 
and other functions.  Such abbreviations/symbols are currently recognized in NCWM Publication 14 but appear dispersed 
throughout and not in a convenient list.   
 
The Committee reviewed an editorially-produced list of acceptable abbreviations/symbols which currently appear in 
Publication 14.  It is not intended that this list should be limiting; the Committee agreed to expand the list to include those 
abbreviations/symbols which NTEP currently does not permit. 
 
As a result of this review, the Committee added acceptable abbreviations/symbols for load cell verification interval, 
gross/tare/net, off (power), on(power), print, zero device, and verify tare. 
 
The Committee noted that OIML apparently has not finalized work toward standardization of abbreviations/symbols.  The 
Committee has made no attempt to adopt draft international recommendations but believes that the availability of this list will 
also facilitate any future harmonization activity. 
 
Conclusion:  The Committee agreed that a separate listing of abbreviations/symbols should be included in NCWM 
Publication 14.  This list does not standardize the symbols that must be used, rather it identifies the symbols that are 
routinely acceptable.  This list is not limiting or all-inclusive; other symbols may be acceptable.  When additional 
abbreviations/symbols are encountered by the participating NTEP laboratories the Committee recommends that the 
list be expanded to include these abbreviations/symbols as appropriate.  A copy of the list developed by the Committee 
is attached to this summary. 
 
4. Symbols Used to Represent Over/Under Indications 
 
Background:  In a recent NTEP evaluation of a scale, a manufacturer used a "+" and "-" sign in the weight display to represent 
a "high" and "low" fill condition for checkweighing on scales that could be used in direct sale.  Because "+" and "-" symbols 
are also associated with positive or negative weight values NTEP did not consider the use of these symbols to be acceptable 
without additional definition. 
 
Conclusion:  The Committee established the following technical policy: 
 
 Any indication of function or condition shall not be represented in a manner which interferes with the 

interpretation of weight.  For example, a "+" and "-" sign used as an over/under indication may not be placed 
adjacent to a weight value. 

 
The Committee recognizes that the judgement of the NTEP laboratories is required to administer this policy. 
 
 
5. Indicated and Recorded Units of Weight 
 
Background:  NTEP has performed evaluations of software designed specifically for vehicle weigh-in/weigh-out systems in 
landfill applications.  In at least one occasion, it was noted that the scale display indicated in one unit of weight (pounds) and 
the printed ticket used for billing in a different unit of weight (tons). 
 
In this example, the weight indication was in 20-pound divisions and the printed representation of weight was in terms of 
decimal tons (programmed to indicate to 4 or 5 decimal places).  The software processed the indication in pounds by converting 
it to equivalent tons.  As billing was based on price per ton, the software calculated the cost by applying a price per ton rate to 
the converted weight value (tons). 
 

Add'l note excerpted from meeting agenda and added for clarity 7/8/94:  NTEP considers this acceptable provided 
that the indication on the primary indicator visible to the customer (in this case, pounds) appears on the weight ticket 
in addition to the weight on which the billing is based (in this case, tons).  The primary weight indication and the 
printed value must agree exactly as specified by Handbook 44.  The conversion factors must be based upon the values 
specified in General Tables of Weights and Measures found in Handbook 44. 

 
The Committee discussed the issues.  The Committee generally agreed that NTEP was correct in its decision in the example 
given above and noted that a certain amount of judgement is required on the part of the evaluating laboratory depending on 
the individual scenario and the specific conversions being made.  It was noted that the primary weight indications and the first 
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recorded representation of weight must agree exactly as specified in NIST Handbook 44.  The Committee agreed that derived 
indications may be in other units of weight provided that correct conversion factors are used in the conversion process.  The 
accuracy of the conversion is best preserved if rounding is not performed until the final mathematical operation. 
 
There was considerable discussion of (1) whether or not more decimal places should be permitted in later weight 
representations as a load is subdivided, and (2) whether or not the subdivided weight representations are a concern of weights 
and measures officials. 
 
Conclusion:  Lacking a clear consensus, the Committee was balloted on the issue of deriving the converted weight 
representation.  By a vote of 7 to 5, the Committee decided to require that the derived unit of weight be rounded to a 
resolution equal to the primary indication and that rounding should not occur until the last operation as opposed to no 
restriction on rounding or resolution. 
 
The Committee adopted the following technical policy. 
 
 The primary weight indication and the printed value must agree exactly as specified in NIST Handbook 44 

and must be in the same unit of weight.  Derived indications and recorded representations may be in other 
units of weight provided: 

 
 (1) they are mathematically correct, that is, they are based upon the values specified in the General 

Tables of Weights and Measure found in H44; 
 
 (2) they are of equal resolution to the primary weight indication; and  
 
 (3) rounding is not performed until the last mathematical operation. 
 
 
6. Marking of Non-Functional Keys 
 
Background:  NTEP policy currently requires that non-functional keys cannot be marked.  This has been an annoyance for 
manufacturers (and NTEP laboratories).  In some cases, these keys can be set up to be functional or non-functional ("on" or 
"off") depending upon the end application.  Further, the requirement that "non-functional keys cannot be marked" is not 
uniformly enforced in the field by weights and measures officials.  NTEP policy also requires that programmable keys (that 
is, keys whose functions can be programmed differently for each application) must be marked to reflect their metrological or 
operational function. 
 
The Committee considered two alternatives: (1) permit non-functional keys to be marked OR (2) permit non-functional keys 
to be marked, but require a visual or audible error message if the key is pressed. 
 
Conclusion:  Following discussion, the Committee decided to change its policy by allowing markings to appear on non-
functional keys.  The second alternative is permitted, but the Committee concluded it could not be required since it 
exceeds the requirements of Handbook 44. 
 
 
7. General Discussion Relating to Meetings of the Committee 
 
Background:  Currently the Committee meets twice a year, generally independent of other weights and measures meetings.  
This precedence was established at a time that NTEP was growing from infancy.  Now that NTEP has somewhat matured, 
issues have moved from formative to tracking and sustaining in nature. 
 
Over the past two years, the quantity and substance of agenda items has varied significantly.  For example, the October 1992 
meeting was canceled for lack of sufficient items and the work of this meeting was completed in the first of two scheduled 
days.  On the other hand, 27 agenda items were placed before the Committee at its June 1992 meeting.  Approximately 25% 
of those items were not in line with the direct charter of the Committee, but were placed before the Committee so that it might 
provide the service of being a "sounding board" in recognition that the members are knowledgeable and often participants in 
other matters pending within the NCWM. 
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Additionally, the NCWM subsidizes attendance of selected Public Members, primarily those directly involved with NTEP 
operations.  Funding methods for NTEP operations are currently under discussion within the NCWM.  If meetings were to be 
held less frequently or in conjunction with other weights and measure meetings then the cost might be reduced. 
 
A recommendation was made to hold only one meeting a year.  If too many items were on the agenda, then they might be 
prioritized with low priority items carried over the next.  The Committee felt that to adopt such a policy would not be responsive 
to the needs of NTEP and that more than one meeting would be required to be responsive.  The Committee did not wish to 
meet just for the sake of meeting and believed that a meeting should take place only when sufficient items of substance and/or 
quantity dictate. 
 
The Chairman expressed concern over abutting meetings with the NCWM Conference;  much time can be expended educating 
one-time attendees about the NTEP process.  TCNTE meetings are public and the individuals who currently choose to attend 
are those generally concerned with NTEP operations; as a result, a certain efficiency and continuity of operation has been 
attained. 
 
Conclusion:  A recommendation was made that the meeting not take place concurrent with the annual meeting of the 
NCWM for the reasons noted above, but that consideration be given to alternating between an independent meeting 
and a meeting held in association with a regional conference.  This might achieve reduced costs without significant loss 
of efficiency and provide more national exposure to NTEP operations.  A further recommendation was made that it 
would be useful to hold a meeting at the location of a Participating Laboratory to provide Committee members with 
the opportunity to view the facilities of the Participating Laboratory. 
 
On the matter of agenda items which go beyond the scope of the TCNTE, the Committee believes it is appropriate to 
include such other weights and measures matters when the Committee is asked to act in an advisory role.  The agenda 
is currently segmented between "Load Cell Issues" and "Scale Issues".  A third segment headed "Advisory Issues" 
will be added as required. 
 
The Committee Chairman will inform members quarterly of the nature of pending agenda items and, working with 
the Technical Advisor, will establish future meetings using the guidelines above. 
 
 
8.  Additional Item - NTEP Operations 
 
The group was addressed by representatives from the Office of Weights and Measures (OWM)/NIST in their role as 
coordinators of the NTEP program.  The purpose was to notify members of changes made by OWM/NIST to improve service 
to NTEP users and to obtain customer feedback. 
 
OWM has assigned Mr. Richard Whipple to nearly full-time support of NTEP.  NTEP administration systems have been 
improved.  A control number is assigned to each application and its progressed is tracked.  Assignments to Participating 
Laboratories are being monitored and expedited.  A "how to" pamphlet is planned to increase information readily available to 
users; it is hoped that this will reduce the number of direct verbal questions which must currently be responded to by OWM 
staff. 
 
NTEP processed approximately 400 certificates (revisions, modifications, and new) in 1992.  OWM suggested that its work 
could be simplified if users would provide draft certificates for new families which are similar to models which are already 
certified.  For example, the similar certificate could be marked up by the user with the updated information and forwarded to 
NTEP for final review. 
 
The Committee noted that both past meeting minutes and a new issue of NCWM Publication 14 are overdue.  OWM/NIST 
stated that it does not have sufficient resources to enable timely preparation and that current resources can only maintain higher 
priority issues.  OWM/NIST suggested that it might be possible to employ outside services but it is unclear how such services 
would be funded. 
 
The Committee Chairman has regularly provided NIST with a summary report of decisions reached at meetings in the form of 
a report made by him at periodic and regular Scale Manufacturer Association meetings.  It was suggested that this report could 
be used by NIST or reformatted into summary minutes. 
 
 
 
Summary prepared by:  John J. Elengo 
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    Chairman, TCNTE Weighing Sector 
 
    Tina G. Butcher 
        Technical Advisor 
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13. One-of-a-Kind Devices .............................................................................................................................................. 11 
 
 
 
1. Audit Trails 

 
Background:  National Conference on Weights and Measures (NCWM) action in July changed the Scales code to 
specify the minimum form of audit trails for scales.  The 1992 paper on audit trails which was included as part of 
the Specifications and Tolerances (S&T) Committee report has been updated to reflect the new requirements; an 
updated copy of the paper is included with this mailing. 

 
Recommendation:  The Committee must review the updated paper to determine the appropriate parts to include 
in Publications 14 for use during type evaluation of scales. 

 
2. Update of NCWM Publication 14 Checklist to Reflect Handbook 44 Changes 
 

Background/Discussion: The Committee reviewed proposed changes to NCWM Publication 14 which reflect 
changes made to Handbook 44 in July 1993.  A suggestion was made to express the formulas in item (d) in terms 
of d rather than in terms of vmin so that the field official can more easily understand the formulas.  The formulas 
used in Handbook 44 are in terms of vmin; however, the two are equivalent and both could be used. 

 
(Note:  Agenda Item 1 addresses changes made to paragraph S.1.11. to recognize the minimum form of the audit 
trail.) 
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Conclusions:  The Committee agreed to make the following changes to Publication 14.  New text is indicated by 
underlining. 

 
a) Provision for Sealing Adjustable Components on Electronic Devices 

Code Reference: S.1.11. 
 

Add the following note to this section: 
 

A device may be fitted with an automatic or a semi-automatic calibration mechanism.  This 
mechanism shall be incorporated inside the device.  After sealing, neither the mechanism nor 
the calibration process shall facilitate fraud. 

 
b) Zero Indication 

Code Reference:  S.1.1., S.1.1.1., and G-S.5.1. 
 

Modify section 5. of this Code Reference by adding the underlined text: 
 

5. The minimum acceptable indication of zero balance must be one of the following: 
 

a. If a decimal point is used.... 
 

c. A zero-balance condition may be indicated by other than a continuous digital zero 
indication, provided that an effective automatic means is provided to inhibit a weighing 
operation or to return to a continuous digital indication when the scale is in an out-of-
balance condition. 

 
c) Add a new code reference to reflect new Scales Code paragraph S.1.13. 

 
Vehicle On-Board Weighing Systems 
Code Reference:  S.1.13. 

 
A vehicle on-board weighing system is defined as a weighing system designed as an integral part of or 
attached to the frame, chassis, lifting mechanism, or bed of a vehicle, trailer, industrial truck, industrial 
tractor, or forklift truck. 

 
When the vehicle is in motion, a vehicle on-board weighing system shall either: 

 
(a) be accurate; or 
(b) inhibit the weighing operation. 

 
 

d) Add a new code reference to reflect new Scales Code paragraph S.5.4. 
 

Design of Weighing Elements - Relationship of vmin to d 
 

Code Reference:  S.5.4. 
 

The relationship of the value for the load cell verification scale interval, vmin, to the scale division, d, for 
a specific scale installation shall be: 

(a) 
N
d  v ≤min  where N is the number of load cells in the scale for scales 

without lever systems; and 
 

(b) 
multiple) (scale x N

d  v ≤min  for scales with lever systems. 

 
 

[Note:  When the value of the scale division, d, is different than the verification scale 
division, e, for the scale, the value of e must be used in the formulae above.] 
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e) Checklist for Electronic Cash Registers (ECRs) Interfaced with Scales 

 
Zero Indication 
Code Reference: S.1.1., S.1.1.1., S.1.6.3., G-S.5.1. 

 
Insert the following underlined text: 

 
A digital electronic scale must be capable of defining a zero-balance condition within 0.5 scale division 
(d) for all weight units and may be defined within +/- 3 d.  If a point-of-sale system automatically monitors 
its zero balance condition and either inhibits scale operation or returns to a continuous digital indication 
when an out-of-zero-balance condition is detected, a continuous digital zero balance indication is not 
required.  For all other systems which are not capable of automatically monitoring the zero balance 
condition, when an ECR is interfaced with a weighing element, a continuous display of weight values 
and the digital zero balance indication must be provided.  The continuous weight display must be visible 
to both the customer and cash register operator.  A single weight display suffices if both the customer and 
cash register operator can easily see it.  The operator's zero balance indication may be an annunciator on 
the cash register display that is illuminated when the scale is in a zero balance condition. 

 
The weight display may be integrated into the scale, may be a remote weight display, or may be integral 
with the cash register.  IF the weight display is in the ECR, it must be separate from other displayed 
information. 

 
... 

 
2. If the point-of-sale system automatically monitors the zero-balance condition of the scale, the 

system shall either automatically prohibit scale operation or return to a continuous digital 
indication when an out-of-zero-balance condition is detected. 

 
 
3.     Reformat and Update of Publication 14 Digital Electronic Scales Checklist 
 

Background:  This item was included to inform the Committee of the status of the most recent revisions to NCWM 
Publication 14.  The checklist for Digital Electronic Scales has been updated to reflect the decisions of the 
Committee at past meetings and to revise the format of the publication.  Mr. Jim Truex, Ohio Department of 
Agriculture, reorganized and reformatted the checklist to correspond to the draft work sheet developed by the 
US/Canada (CD) Mutual Recognition Working Group.  Mr. Gary Lameris, PMI Food Equipment, completed the 
update of the material in the checklist to track changes made to Handbook 44 over the last two years and the 
changes agreed to by the Weighing Sector.  The National Type Evaluation Program expresses its thanks to Mr. 
Truex and Mr. Lameris for their work.  Copies of the revised checklist were distributed to Committee members 
prior to the December meeting.  A limited number of copies were made available at the meeting; copies can also 
be obtained by contacting the NIST/OWM. 

 
4.     Monorail Test Procedures 
 

Background/Discussion: Mr. Paul Peterson, USDA Packers and Stockyards Administration submitted procedures 
recommended for use in performing testing of monorail scales.  Copies of the proposed procedures were distributed 
to the Committee prior to the meeting for review.  The Committee was asked to consider including these procedures 
in Publication 14. 

 
Mr. Peterson noted that the procedures presented to the Committee address a specific design of device in a specific 
installation; however, many of the main points in the procedures can be applied to general testing of monorail 
scales for type evaluation.  The Committee acknowledged that conditions will vary from installation to installation, 
and as with other devices evaluated by NTEP each installation must be evaluated on a case-by-case basis; however, 
these same basic concepts still apply.  Committee members noted that these devices are similar to belt-conveyor 
scales which have many unique considerations for individual installations.  It was noted that the value of NTEP is 
to verify a number of basic requirements that would apply to all installations 

 
Mr. Peterson summarized the main points of the proposed procedures and noted some of the main differences from 
the current procedures.  It was noted that the main difference is the addition of the material test and the three tests 
at highest and at lowest speeds. 
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1) At least 20 carcasses should be statically weighed for NTEP tests 
2) Recommend two additional carcasses be weighed.  (If a carcass falls off, one of these two can be used in 

its place and it will not be necessary to start the test over.) 
3) The manufacturer should declare highest speed on device. 
4) Do a material test to more accurately assess the performance of the device as used. 

This includes testing the scale statically to determine that it is accurate by placing it into expanded 
resolution, testing it and applying the tolerance to the used division.  The static test should include 
increasing/decreasing load tests, shift tests, and discrimination tests. 
The device is then tested dynamically using statically preweighed carcasses.  The chain is started and not 
stopped until the run is complete. 
This test is done three times at the lowest rate of speed and then repeated at the highest rate. 

5) The carcasses should be reweighed statically to determine if any changes or shrinkage have occurred from 
handling. 

 
He noted that they believe material testing will more closely duplicate the method of use than test weights alone.  
He also stated that the type of carcass used in the test can affect the performance of the system due to the dynamic 
effects of the carcass; many systems are designed specifically to process a given type (or types) of carcass.  His 
experience indicates that cattle carcasses provide the most stringent test.  Committee members questioned whether 
or not NTEP should limit the Certificate of Conformance to applications using the same type of carcass used in 
the evaluation.  The Committee must also determine what tests are necessary for NTEP testing and which can be 
done as part of verifying a system in routine field testing. 

 
Questions were raised concerning how to best define a family of monorail scales.  NTEP has typically received 
applications for single capacity/size systems; however, companies may wish to offer systems with different rail 
sizes, capacities, and speeds, and a family approach might be reasonably applied.  It was commented that in-motion 
monorail systems are designed to be used as complete systems and "mixing and matching" of one company's 
"black box" and another company's rail assembly may not be appropriate; software algorithms are designed to 
meet the specific needs of a system.  In defining criteria for a family of devices, it was noted that high rate and low 
rate of speed are limiting factors, and the length of the rail must also be considered. 

 
Conclusions:  The Committee agreed that the proposed procedures should be incorporated into Publication 
14 for in-motion monorail scales.  The Committee agreed that the following criteria will be used to define 
what devices must be tested in order to cover a family of devices on the NTEP CC. 

 
∃ highest and lowest capacity (with smallest division size) 
∃ highest and lowest length to speed ratios 
∃ the CC will specify the ratio of weighrail per unit length which must be satisfied for individual 

installations 
???? ∃ shortest and longest rail length 
????? If a system is tested with cattle carcasses the CC will include applications for other types of carcasses as well 

(except buffalo). Otherwise, the CC will be limited to the type of carcass used during the evaluation. 
 
Bill F's point:  should we weigh 100 carcasses statically to be sure.....Paul said = good point 
 
 
5.     United States/Canada Mutual Recognition Work; Changes to Harmonize with Canada 
 

Background:  The United States/Canada Mutual Recognition Working Group (Working Group) held a meeting in 
September 1993 in Ottawa, Ontario.  An update was provided to the Committee on progress of the Working Group 
and plans for future work.  Training in Canadian requirements for certain weighing devices is planned following 
the Weighing Sector's December meeting for the participating NTEP laboratories; the training will be provided by 
representatives of Canada's Legal Metrology Branch.  Similar sessions will be planned to provide training to 
Canadian laboratories in U.S. requirements for weighing devices. 

 
The Working Group identified a number of issues to be reviewed by the Weighing Sector as noted below.  The 
Working Group asked the sector to consider changing a number of U.S. requirements to agree with the Canadian 
requirements; the Legal Metrology Branch (LMB) is also considering a number of changes to be consistent with 
U.S. requirements.  The Committee members were provided with a copy of the Working Group's September 
meeting summary prior to the Sector's December meeting. 
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In the course of this work, areas of conflict/differences have been identified.  For some of these areas, the 
Committee is asked to consider revisions to Handbook 44 requirements as reasonable alternatives to maintaining 
differences between the two countries' requirements.  A number of the proposed changes are outlined in a letter 
from Jim Truex to Tina Butcher and Henry Oppermann.  Several additional issues were identified during the 
September 1993 meeting of the Working Group. 

 
A list of the items to be reviewed and discussed by the Committee is provided below; this list includes the items 
outlined in Mr. Truex's letter and those items identified at last meeting of the Working Group.  Excerpts from the 
Working Group's last meeting summary appear in the items listed below. 

 
a) Selectable Automatic Zero Setting Mechanism (AZSM) 

 
Background:  Mr. Truex's letter noted that the U.S. was asked to consider changing the NTEP policy on 
selectable AZSM.  At the September 1993 meeting of the Working Group, it was agreed that the 
requirements should not be changed.  Consequently, there was no longer a need for the Committee to 
review this item. 

 
b) AC Power Variation Tests 

 
Background:  The LMB has asked that the United States consider harmonizing with the Organization of 
International Legal Metrology (OIML) on power variation tests.  This would mean testing at + 10% to -
15% of the nominal voltage in the range specified by the manufacturer rather than at 100 to 130 VAC. 

 
At its September meeting, the Working Group discussed the question of what voltage represents 
"nominal" voltage.  It was suggested that the variation should be computed from the voltage marked on 
the device.  No one within the Work Group had a definitive answer, consequently, a nominal voltage of 
117 VAC was selected to essentially agree with what the U.S. is currently doing. 

 
Paragraph T.N.8.3.1.(a) of the Scales Code in Handbook 44 currently specifies a line voltage range of 
100 to 130 V.  Testing at the limits specified by OIML would require a change to Handbook 44. 

 
Recommendation:  The Committee should review this issue to determine whether or not a value different 
from the 117 VAC should be used. 

 
c) Range of Center of Zero (COZ) 

 
Background:  The LMB has asked the United States to consider adopting the LMB range of COZ test.  
Modifying the US COZ test procedure to correspond with the LMB procedure would not change the US 
COZ requirement, just the test procedure. 
Recommendation:  Modify the US NTEP procedure to reflect the LMB procedure; a copy of the LMB 
test procedure for COZ is included with this mailing. 

 
 

d) DC Power Variation Tests 
 

Background:  The LMB position is that DC power tests should be conducted at the high end and at the 
low end.  NTEP is presently only testing at the low end. 

 
At the September Working Group meeting, it was noted that NTEP DC power test includes setting the 
voltage variation on the low side by the point where the device no longer operates.  As long as the device 
operates, it is required to perform within tolerance.  Since there is an upper limit for AC voltage, it seems 
logical that an upper limit should be tested for DC voltage.  The Group concluded that DC systems should 
be tested with voltages up to 10 percent above nominal DC voltage for which it is to operate. 

 
The Group also concluded that when an adapter is used to convert AC to DC power, the AC voltage 
supply is to be varied over the specified range.  If the device will operate off both AC (through the adapter) 
and a DC battery power supply, then both the AC and DC voltages must be tested. 

 
The Work Group asked that the Weighing Sector review these decisions and consider incorporating them 
into Publication 14. 
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Discussions with several of the participating NTEP laboratories indicate that a review of the current 
procedures used by the laboratories would be beneficial and would help to ensure that all laboratories are 
performing DC power testing at the same points.  Questions have been raised concerning how to address 
applications in which several 12V batteries are used together in a single device.  It was also noted that the 
range limits for a battery-powered device are not well defined as is done in paragraph T.N.8.3.1.(a) for 
devices which operate using alternating current. 

 
Recommendation:  Review the procedures used by the participating laboratories to document that all 
laboratories are performing the testing in the same manner.  Change the NTEP procedure to specify 
performing the DC power test at the high end and the low end. 

 
e) Warm-up Test 

 
Background & Recommendation: The LMB warm-up test is an 82-hour test.  The US warm-up test is 
basically a 2-hour test.  The Committee has been asked to discuss whether or not the US should change 
to the Canadian test.  Among the issues to address is to determine whether or not an 8-hour test will reveal 
problems which might exist (which would not be revealed by a shorter test).  The Committee should also 
discuss whether or not weighing elements should be exercised before conducting the performance test. 

 
f) Creep Tests 

 
Background:  NTEP has been asked to consider adding a creep recovery time prior to temperature change 
when conducting influence factor testing.  NTEP has a 60-minute creep test only.  The LMB has a 30-
minute creep test and a 30-minute creep return test.  OIML is now a 30-minute minimum test.  Canada is 
considering dropping its 30-minute creep return test. 

 
Recommendation:  The Committee should discuss whether or not NTEP should change its testing 
procedure to be consistent with Canada or OIML. 

 
g) Test of Indicating Element Only 

 
Background:  The LMB position is that indicators should be tested with 30 meters cable length (6-wire 
cable) or to the manufacturer's specifications.  This simulates load cell or cells interfacing.  NTEP 
currently has no equivalent requirement. 
 
Recommendation:  Consider specifying that NTEP testing of indicators should be done with 30 meters 
cable length (6-wire cable) or to the manufacturer's specifications. 

 
 
h) Laboratory Humidity Controls 

 
Background:  Presently, the LMB cannot ensure that humidity levels are less than 50% in their 
laboratory.  The following was noted in the summary of the September Working Group meeting. 

 
One of the Canadian environmental chambers does not have a dehumidifier, hence, it is not possible in 
this chamber to maintain the humidity level below 50 percent at all times.  Experience shows that the 
humidity level never exceeds 75 percent; however, during most times of the year, the humidity level 
remains below 50 percent.  During the June meeting of the Working Group, Gary Lameris, PMI Food 
Equipment, volunteered to conduct temperature and humidity tests under a variety of conditions to assess 
how critical this deviation from the normal test method could be. 

 
At the September Working Group meeting, Mr. Lameris reported test results for six load cells from 
different manufacturers.  The conclusions were that (1) if a scale passed a test at 75 percent relative 
humidity, it would also pass when tested at 50 percent or less humidity; and (2) the difference in load cell 
performance at 40 ΕC and 75 percent humidity was not significantly different from 50 percent or less 
humidity.  Consequently, it was decided that: 

 
∃ as an interim measure (until Canada upgrades one of its environmental chambers), the U.S. will 

accept the Canadian test results for influence factors, even if the humidity level goes as high as 
75 percent; 
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∃ there will not be any repeat testing if a device fails when the humidity level exceeds 50 percent 
(but does not exceed 75 percent); 

 
∃ the NTEP laboratories will continue to conduct tests for influence factors with the humidity less 

than or equal to 50 percent; and 
 

∃ this issue will be submitted to the Weighing Sector for review. 
 

The LMB anticipates that it will eventually add equipment to control humidity in the chamber not to 
exceed 50 percent, which will eliminate this minor deviation from OIML procedures. 

 
Recommendation:  Recognizing that there are only a few weeks where this situation could occur in 
Ottawa and the data provided by Mr. Lameris, the Committee has been asked to review this issue and the 
interim decisions made by the work group.  The Committee must determine whether or not the lack of 
humidity control described above creates a problem with recognizing the tests performed in the Canadian 
chamber. 

 
i) Use of the "#" and Uppercase "KG" Symbols 

 
Background:  Canada will not accept the "#" sign to represent pounds and will not accept the uppercase 
"KG" as an abbreviation for kilograms.  The Working Group has asked the Weighing Sector to consider 
deleting these symbols from the "List of Acceptable Abbreviations/Symbols" developed at the Sector's 
December 1992 meeting. 

 
The Committee should be aware that the Uniform Packaging and Labeling Regulation in NIST Handbook 
130 does not permit the use of the "#" symbol as an abbreviation for "pound" on a package label.  
Similarly, the U.S. Food and Drug Administration recognizes only the symbol "lb" as a permissible 
abbreviation for a package label. 

 
Recommendation:  Modify the section in the "List of Acceptable Abbreviations/Symbols" by deleting 
"Notes on SI Units" and add to the entry for SI Units "Table 1 of the General Code (upper case "KG" is 
not acceptable)." 

 
Recommend to the S&T Committee that the reference to uppercase "KG" be deleted from Table 1 of the 
General Code. 

 
Recommend to the S&T Committee that the footnote accompanying Handbook 44 Scales Code 
paragraph S.1.8.3. Recorded Representations, Point of Sale Systems, be modified as follows: 

 
1 Weight values shall be identified by kilogram, kg, pound, or lb or the sign "#." 

 
Modify the sections on "Values Defined" and "ECR, Recorded Representations" in the "List of 
Acceptable Abbreviations/Symbols" as follows: 

 
 

Device/Application 
 

Term 
 

Acceptable 
 

Not Acceptable 
 

Values Defined: 
 

Other symbols 
 

General Tables of 
Weights and Measures, 

Handbook 44 

 
the symbol" #" to 

identify the unit "pound" 

 
ECRs, Recorded 
Representations: 

 
net weight indication in 

pounds 

 
"pound" or "lb" ,or the 

symbol "#" 

 
the symbol "#" 

 
  j) Permanence of Lettering 
 

Background:  Canada has requirements that the marking on a device, particularly the identification 
badge, be permanent, that the plate be permanently attached to the device, and that the plate be suitable 
for marking (at the time of initial verification) with their stamp die.  They test for permanence using an 
ink eraser and household cleaners.  Riveting a plate to the device is not considered permanent since the 
rivets can be drilled out and the plate attached to another without evidence that the plate was changed. 
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Questions were raised at the September Working Group meeting about the subjectivity of the tests and 
whether or not the procedure of assessing permanence was too complex for the value of the requirement.  
It was explained that requirements exist for permanent and durable markings; hence, it is necessary to 
have procedures to verify the characteristics of the markings.  It was stated that the assessment of the 
permanence aspects of the labels and markings is out-of-control in the U.S. and that useful, substantive 
criteria would be beneficial. 

 
In a related issue, it was noted that Canada allows the identification badge to be placed on the back and 
on the bottom of some devices if they are portable and easily lifted, whereas the U.S. does not. 

 
The Work Group agreed to ask the Weighing Sector to review these issues. Mr. Claude Bertrand, LMB, 
has submitted the Canadian test criteria for durability of markings, and Mr. Michel Maranda, LMB, has 
submitted the Canadian criteria for location of identification badges; copies of this information is included 
with this mailing. 

 
An inquiry was also received from one of the participating laboratories concerning the durability of 
adhesive labels at extreme temperatures.  The participating laboratory reported that a field official found 
a device with an NTEP Certificate of Conformance being used in an outdoor environment.  The device 
was being used in temperature ranges around 100 ΕF; the environment was within the temperature limits 
specified by the manufacturer.  The field official reported that the adhesive identification badge could be 
easily removed under these conditions.  The Committee should discuss whether or not the permanence of 
the identification badges should be routinely examined at all temperatures during influence factors testing 
and should consider how devices which are not subject to testing in the environmental chamber should 
be addressed. 

 
Recommendation:  Review the criteria submitted by Canada for durability of markings and for the 
location of the identification badge.  The Committee should consider revising the U.S. requirements to 
be consistent with the Canadian criteria. 
 

 
 
k) Deletion of Obsolete References (lb/kg toggle switch, thumbwheel tare, and analog zero adjustment on 

a digital scale) 
 

Background & Recommendation: References to the lb/kg toggle switch, thumbwheel tare, and analog 
zero adjustment on a digital scale are obsolete since devices currently being submitted for type evaluation 
do not include these features.  The Committee should consider deleting the references from Publication 
14. 

 
l) Rounding of the Conversion Factor Between Pounds and Kilograms 

 
Background & Recommendation: It has been recommended that the U.S. consider incorporating into 
Publication 14 the Canadian procedure for checking for correct rounding of the conversion factor between 
pounds and kilograms; a copy of this procedure is included with this mailing. 

 
m) Marking of Keys 

 
Background:  At the September Working Group meeting, it was suggested that the U.S. consider 
dropping its requirements that keys visible to customers be marked in specific ways.  It was thought that 
the customer does not understand the key markings and relies more on the display and its annunciators to 
follow the transaction. 

 
It was reported at the September meeting that the motion annunciator is often not marked after type 
evaluation; Canada does not require that it be marked. 

 
Recommendation:  Consider dropping the requirements to mark keys visible to the customers in specific 
ways.  Allow the marking of the motion light to be optional. 

 
n) Range of Zero 
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Background & Recommendation: Canada limits the range of zero to not more than 4 percent of scale 
capacity.  Canada plans to retain this requirement.  The Working Group has asked that the Weighing 
Sector consider changing the U.S. requirement to agree with the Canadian and OIML requirement. 

 
o) Shift Test 

 
Background:  The Canadian and U.S. requirements differ on the shift or eccentricity test.  As noted in 
the September Working Group Meeting Summary, this is probably the only point in which a single test 
cannot be specified for the two countries.  Due to the test loads and the applicable tolerances, as a rule, it 
is not possible to tell which test is more stringent. 

 
Recommendation:  The Sector should review this issue and consider recommending adoption of the 
Canadian/OIML test.  It should be noted that if there is no interest in harmonizing the requirement to the 
Canadian/OIML procedure, then both sets of tests will have to be conducted. 

 
6.     Parameters for Weighing Systems Above 30,000 lb 
 

Background:  A suggestion was submitted to Committee to consider to include point number (3) from the criteria 
for "Electronic Modular Scales" in the criteria for "Weighing Systems Above 30,000 lb." 

 
Recommendation:  Modify the "Criteria for Weighing Systems, Scales, or Weighing Elements Above 30,000 lb" 
by adding the following point: 

 
CLCs complying with the minimum (not less than 40% of the sum of the capacity of two load cells or 
80% of the capacity of one cell) to 5 tons above the device evaluated, but not exceeding twice the capacity 
of one load cell. 

 
 
 
7.     Multi-Ranging Scales/Systems 
 

Background:  A question came up recently during the evaluation of a device which can be set up for use as a 
multi-ranging scale.  The device could be programmed for various combinations and division sizes within the 
various ranges.  Currently, there are no guidelines in Publication 14 to suggest how the participating laboratory 
should set up an indicator with this flexibility to ensure that the multi-ranging feature is adequately tested.  For 
example, consider an indicator that can be programmed to have a 0.1-lb division in the lower range and a 0.2-lb 
division in the upper range or a 0.1-lb division in the lower range and a 0.5-lb division in the upper range.  Which 
combination would provide the most stringent test? 

 
Recommendation:  The Committee should establish criteria in Publication 14 for the NTEP laboratories to use 
when selecting which combinations to test (or which multi-ranging units for complete scales) for type evaluation. 

 
8.     Minimum Test Weights for Hopper Scales 
 

Background:  It was brought to the attention of NTEP that no documentation exists in Publication 14 concerning 
the minimum amount of test weights required for type evaluation of hopper scales.  NTEP has been requiring test 
weights equal to at least 25 percent of scale capacity. 

 
Mr. Chuck Hildreth, C&A Scale Service has outlined in a letter to the NTEP Board of Governors a number of 
questions concerning automatic bulkweighers for grain; a copy of Mr. Hildreth's letter is included with this mailing.  
The Committee should consider Mr. Hildreth's questions in its review of this issue. 

 
Recommendation:  The Committee must establish guidelines similar to that used for other types of scales when 
performing these evaluations.  The discussion should include the areas of safety (e.g., assessing the safety of 
applying a given amount of test weights depending on the installation); substitution testing and the number of 
times substitutions can be made; feasibility of applying test weights based on the design of the weighing element. 

 
9.     Test Procedures and Criteria for Type Evaluation of In-Motion Railroad Weighing Instruments 

 
Background:  The Committee has received a request to establish type evaluation test procedures and criteria for 
in-motion weighing systems.  Mr. Steve Beitzel, Systems Associates, Inc. has prepared a draft proposal for 
consideration by the Committee.  The draft proposal is included with this mailing. 
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Recommendation:  The Committee should review the draft to determine whether or not it is sufficient and should 
be included in Publication 14. 

 
10. Use of Weight Display for Displaying Non-Weight Information 
 

Background:  This issue arose from a question posed recently by one of the participating laboratories.  The 
laboratory was evaluating an indicator which was interfaced with computer system.  The capabilities of the 
indicator and system are outlined below. 

 
In a normal weighing mode, the indicator displays weight information appropriately identified with the unit of 
weight (in this case "lb").  As an alternative, the indicator can be placed into an "ID mode" in which the operator 
could key in an identification number on the indicator keypad; the identification number appears in the same area 
in which the weight information normally appears and an annunciator identifying the information as an "ID" is 
lighted.  The indicator can also be placed into a "Time & Date" mode in which the time and date mode are displayed 
in the area normally occupied by the weight information; the time and date information is identified as such by use 
of lighted annunciators.  The computer system which interfaces with the indicator in this example has a weight 
display, however, the weight display is not a real-time, continuous weight display. 

 
The particular concern raised by the lab was that while the indicator is in the ID or Time & Date mode, weight can 
be placed on the scale, the weight information sent to the computer system by pressing the "print" key on the 
computer system keyboard, and the weighing transaction completed by the issuance of a printed ticket.  The weight 
information appears on the computer screen; however, the weight information does not appear on the primary, 
customer weight display on the indicator. 

 
The participating laboratory believes that many other indicating elements which have gone through type evaluation 
operate this way; however, NTEP and the participating laboratory believe the computer system should include a 
provision to prevent a weighing transaction from being completed unless the indicating element is in the normal 
weighing mode and indicates a valid weight value.  The software should be capable of detecting when the primary 
weight display is not in the normal weighing mode and should prevent a weighing transaction from proceeding.  
This position is based on the following points. 

 
∃ In July 1993, the NCWM voted to modify paragraph S.1.1. Zero Indication as follows: 

 
A zero-balance condition may be indicated by other than a continuous digital zero indication, provided 
that an effective automatic means is provided to inhibit a weighing operation or to return to a continuous 
digital indication when the scale is in an out-of-balance condition. 

 
∃ The S&T Committee has had similar discussions concerning a weight display on the computer screen of 

a computer system interfaced with a weight indicator and weighing element.  The Committee agreed that 
it was not necessary to display a continuous dedicated display of the scale weight when the computer was 
being used in other management-related modes such as inventory or billing; however, this was only 
permitted with the provision that the system would prohibit any weighing transactions from taking place 
while the computer terminal was in other than the normal weighing mode.  The Committee recognized 
the importance of the device indicating a zero-balance condition prior to beginning a weighing 
transaction. 

 
Applying the reasoning used in these two points to the example submitted by the participating laboratory, the 
system should be permitted to display ID or time and date information if it meets the criteria outlined in S.1.1.  
However, if the same logic is applied as given in the decision of the S&T Committee, the weighing system should 
not permit a weighing transaction to proceed until the primary weight indication indicates a zero-balance condition 
and returns to a display of the weight. 

 
Recommendation:  The Committee should review the NTEP's position on this issue to determine that it is 
consistent with the requirements of paragraph S.1.1.and the past decisions of the S&T Committee. 

 
11. Type Evaluation Criteria for Load Cell Modifications (Retrofits) of Vehicle Scales 
 

Background:  The changing of load cells in vehicle scales from one design of cell to another is an active business.  
Changing load cells from one design to another represents a modification of the scale design and is subject to an 
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NTEP type evaluation when more than one scale is modified (i.e., the NTEP one-of-a-kind policy no longer 
applies).  A statement of NTEP policy regarding vehicle scales modified in this manner has been requested. 

 
Recommendation:  Based upon several exploratory discussions, the following proposal is submitted to the 
Weighing Sector for consideration as NTEP policy. 

 
1. When a scale is modified (retrofit) by changing the design of the load cells used in the scale and the 

intention is to modify several scales in the same manner, the modified scale design is subject to NTEP 
evaluation. 

 
2. The replacement load cells are required to have an NTEP Certificate of Conformance. 

 
3. A full type evaluation (including the permanence test) is required on the modified design. 

 
 

4. a. A type evaluation of a modified scale will apply to all scale models of the same manufacturer 
that utilize the same load cell design and load cell assembly that is begin replaced and tested as 
part of the type evaluation.  For families of devices which include different load cell assemblies 
within the family, testing must be performed on every weighbridge with a different load cell 
assembly in order to include all devices in the family. 

 
b. The retrofitting company must identify (prior to the type evaluation) all of the original scale 

manufacturer's models that are to be covered by the type evaluation and provide documentation 
that the load cells and load cell assemblies are the same in all of the models. 

 
c. Replacement of load cells of different designs in scales by the same manufacturer require another 

type evaluation. 
 

d. The NTEP parameters defining the range of vehicle scale sizes and capacities within a family 
that may be included on a CC also apply to the modified scale based upon the scale that is 
actually tested. 

 
12. NTEP Testing of Vehicle Scale "Extension Kits" 
 
Background & Recommendation: In June 1992, the Weighing Sector addressed this issue, but was unable to reach a 
consensus; the Sector returned the issue to the NTEP Board of Governors for review.  At its July 1993 meeting, the Board 
of Governors requested that at its next meeting the Weighing Sector revisit the issue of extension kits that are mass 
produced. 
 
As a minimum, the sector is asked to write an ad hoc testing procedure to be used with different combinations and 
applications addressing mechanical and electronic separately. The sector might also consider including guidelines in 
NCWM Publication 14 for jurisdictions to use in field evaluations of combinations of scales and extension kits, whether or 
not the kit has been type evaluated. 
 
A copy of this item (102-9) in the July 1993 final report of the Board of Governors is included with this mailing; an excerpt 
from the June 1992 Meeting Summary of the Weighing Sector is also included. 
 
13. One-of-a-Kind Devices 
 
(This item is included to inform the Committee of a decision made by the Board of Governors concerning a policy 
proposed by the Weighing Sector to address "one-of-a-kind" devices.) 
 
Background:  At its last meeting, the Weighing Sector developed the following two-part policy guidelines for consideration 
by the Board and entry into NCWM Publication 14: 
 

"1. If a scale company converts an existing structure, such as a hopper, into a weighing device in an existing 
installation or retrofits an existing scale, the device can be considered to fall into the "one-of-a-kind" 
category under NTEP policy.  In this case, an NTEP CC is not required and the device should be evaluated 
for compliance with Handbook 44 by the individual weights and measures jurisdiction.  This does not 
apply to equipment purchased by the scale company for the conversion and installation into a new 
location, (which falls into the category of "remanufactured." 
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2. If a device manufactured for sale has been categorized and tested as a "one-of-a-kind" device and the 
manufacturer then decides to manufacture an additional device or devices, the device will no longer be 
considered as "one-of-a-kind."  This applies to a device that has been determined to be a "one-of-a-kind" 
device by a weights and measures jurisdiction in one State and the manufacturer decides to manufacture 
the device and install it in another State.  In this case, the manufacturer must request an NTEP evaluation 
on the device through the normal application process unless NTEP has already deemed that such an 
evaluation will not be conducted.   

 
Note that, for all "one-of-a-kind" installations, the weights and measures jurisdictions should require the device to 
use an indicator and load cells with an NTEP CC." 
 

The following background discussion of the Weighing Sector's proposal appeared in the July 1993 final report of the Board 
of Governors: 
 

In discussion with the Weighing Sector Chairman, John Elengo, and Technical Advisor, Tina Butcher, the Board 
of Governors decided to adopt only item 2 of the recommended policy, and that it should become general policy, 
not applying just to scales and weighing systems.  There was disagreement among the Board members about the 
advisability of recommending item 1 at this time due to differing enforcement policies in the separate States. Some 
members were opposed to forcing the jurisdiction to completely test devices when the conversion of a hopper of a 
given design into a weighing device might be equivalent to a series of conversions by the same company resulting 
in the same final design.  In other words, there may be instances when conversions might not create unique "one-
of-a-kind" devices. Other Board members both disagreed and agreed with item 1 because of their experience with 
conversions that are occurring. Disagreement with item 1 is based on the fact that field conversions are being made 
into a weighing system with equipment never intended to weigh, and that the resulting weighing systems should 
not even be allowed. Agreement with item 1 is based on the fact that States can test these "one-of-a-kind" systems 
to the equivalent extent as NTEP; it just requires a great deal more resources in time, equipment, and effort to do 
so.  It is unfortunate, but necessary. In order to get these systems to perform, there is a great deal of custom 
manufacture and assembly.  Because some of the equipment is old and some new and some manufactured on site, 
the initial installation should be thoroughly tested; an NTEP certificate would not provide as much confidence to 
the inspector as for devices mass produced.  

 
Conclusion:  The Board of Governors adopted only part (1) of the proposed policy as follows to address these devices as 
follows. 
 

If a device manufactured for sale has been categorized and tested as a "one-of-a-kind" device and 
the manufacturer then decides to manufacture an additional device or devices, the device will no 
longer be considered as "one-of-a-kind."  This applies to a device that has been determined to be a 
"one-of-a-kind" device by a weights and measures jurisdiction in one State and the manufacturer 
decides to manufacture the device and install it in another State.  In this case, the manufacturer 
must request an NTEP evaluation on the device through the normal application process unless 
NTEP has already deemed that such an evaluation will not be conducted.   

 
Note that indicators and load cells in all "one-of-a-kind" installations must have an NTEP CC. 

 
The Board agreed to send a memo to the States to request that they communicate by fax with NTEP or use the NCWM 
computer bulletin board when they determine that a "one-of-a-kind" device is in place in their jurisdiction, so that this 
information may be disseminated to other jurisdictions in order to determine whether NTEP policy is being followed.  The 
Board also agreed that NTEP will enter this information in a publicly available file on the NCWM bulletin board so States 
will be able to access the most current information. 
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 Scale Issues 
 
1. US/CD Issue 
 
Background and Discussion: In April 1994, Canada's Legal Metrology Branch (LMB) and the National Type Evaluation 
Program began to accept applications for certain types of weighing devices to receive mutual recognition of type evaluation.  
Under this program, devices successfully completing type evaluation testing in one country are eligible to receive type 
evaluation certification in both countries.  Under this program, type evaluation testing on these devices involves testing the 
devices to ensure compliance with both countries' requirements.  In most cases the evaluation can be accomplished by a 
single set of tests; however, for some requirements where differences exist between the two countries' requirements, 
separate testing is needed. 
 
NTEP laboratories have been evaluating devices under the mutual recognition program and the process is falling into place.  
NTEP and Canada have made some minor adjustments to the submission and communications process to address specific 
glitches that have arisen and to maintain quality control over the type evaluation process. 
 
Expanding the Scope of the Program.  The scope of mutual recognition of type evaluation presently covers noncomplex 
electronic weight indicating elements, electronic noncomputing bench and floor scales with capacities up to 500 kg (1000 
lb), and weighing/load receiving elements with capacities up to 500 kg (1000 lb).  The Sector reviewed several areas of 
interest to the weighing industry and suggested that these areas be reviewed by the participating NTEP laboratories and 
Canada as areas of potential expansion. 
 
Protocol and Policy: Two additional questions concerning the application of the protocol established under the Mutual 
Recognition Program were addressed by the Sector: 
 
(I) Should a device already approved in one country be tested by the same country for compliance with the 

requirements of the other country (e.g., a single evaluation) under the Mutual Recognition Program? 
 
It was noted that, when the program was originally established, it was agreed that only devices for which approval in both 
countries is being sought would be accepted under the Mutual Recognition Program.  
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(ii) If the manufacturer requests two separate tests (e.g., one complete test to Canadian Requirements and one complete 
test to U.S. requirements) should this request be honored? 

 
Conclusion: 
Expanding the Scope of the Program.    Listed below in order of priority are several possible areas of expansion of 
the US/CD program identified by the Sector as priorities for scale manufacturers. 
 
• computing scales 
• floor scales up to 30,000 lb 
• complex indicators (i.e., all indicators) 
 
The Sector asked that the NTEP Weighing Laboratories review the areas and provide feedback to the Sector on 
which of these items would be feasible to pursue and the approximate time frames for each. 
 
Protocol and Policy: 
(I)  The Sector reaffirmed its position that applications received by NTEP should be assigned to ensure that adequate 
work is apportioned to LMB.  The U.S. NTEP laboratories and the Canadian LMB established slightly different 
positions as follows on how requests for single U.S. or Canadian evaluations would be handled. 
 

NTEP: If a device already has approval in one country OR if device does not have approval in either 
country, it can be tested by that country for approval in the alternate country (e.g., a single evaluation) 

 
Canada: Will only perform testing as a single set of tests.  Canada is willing to move the 300 percent overload 
test to the end to address manufacturer concern over combined test procedure protocol. 

 
The NTEP laboratories and LMB agreed to discuss the test protocol order in their lab meeting following the 
Weighing Sector meeting. 
 
(II) Separate US/CD tests: 
 
The Sector agreed that a manufacturer can request that NTEP perform two separate tests: one for U.S. and one for 
Canada; however, the manufacturer must be willing to pay the extra costs incurred for performing two separate 
tests.  It was also noted that, if the device fails initially, the laboratory will put the repeat test in the queue as it would 
for any other device.  Otherwise, testing will be performed as at present with the 300 percent test at the end. 
 
2. Software Issue 
 
Background:  The Scale Manufacturers Association asked the NTEP Board of Governors (BOG) to look at the issue of 
software as it applies to NTEP.  Concern was been expressed over the NTEP policy of issuing separate CCs to software.  
The discussion of this issue was scheduled in conjunction with the annual meeting of the Weighing Sector to enable that 
group to participate in the discussions.  Although this issue meeting was prompted by the SMA's request, the issue of the 
NTEP policy on software applies to all types of weighing and measuring devices.  Consequently, the meeting was open to 
both weighing and measuring device manufacturers and participants from both Sectors were in attendance at the meeting.  
The following information was provided to the joint group as background for the discussion. 
 
Most electronic weighing and measuring devices utilize software as the means for performing basic device functions; 
software is the critical element in the operation of any electronic system.  NTEP has seen a wide range of capabilities in 
software-based equipment including devices which use software programmed by the manufacturer and which is not 
intended to be modified by the user; devices which offer a menu of options from which the user can select (user-configurable 
software); and devices using software which can be modified by the user to meet their specific needs (user-programmable 
software). 
 
Evolution of Component Evaluation:  At one time, NTEP only issued Certificates of Conformance for complete devices.  
However, manufacturers wanted the flexibility of "mixing and matching" components of systems such as indicating 
elements and weighing elements or indicating elements and meters with their and other manufacturer's components.  A 
similar approach was taken with software used in electronic equipment.  For example, NTEP initially evaluated electronic 
cash registers as complete systems and issued CCs to cover both the hardware and the software used in the system, but 
manufacturers eventually requested separate CCs for the software used in these systems.  This gives the manufacturer the 
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flexibility to offer software which can be installed on compatible hardware already owned by the device user.  These CCs 
may be issued to the manufacturer of the hardware on which the software is typically installed or to a company which 
simply writes the software (sometimes referred to as "third party software") and offers it for use on compatible hardware.  
For personal computer-based systems, the approach of issuing CCs for the software gives the user the flexibility of using 
existing equipment (which may already be used in other business functions) to interface with and control weighing and 
measuring equipment. 
 
How Software is Evaluated: Questions have been raised about the criteria that should be applied to evaluations of software 
during an NTEP evaluation.  In the past, NTETC has discussed whether or not a separate checklist is needed to evaluate 
software.  NTETC determined that a separate set of criteria is not needed; evaluation of the software is intended to determine 
whether or not a device using the software would operationally comply with the applicable requirements of Handbook 44.  
Software controls the functioning of an electronic device; whether evaluating a complete device or evaluating software 
alone, the operation of the software is evaluated to determine if the device can operate as specified by Handbook 44.  NTEP 
uses the same checklist to evaluate software used to control or operate a device as it uses to evaluate a complete device of 
the same type. 
 
Field Examination Issues:  A related issue to addressing software through type evaluation is to establish guidelines for use 
by the weights and measures official to identify, operate, and test software in field installations.  NTEP has interpreted the 
identification requirements of the General Code to require that software include the basic identification information 
specified in paragraph G-S.1.: name, initials, or trademark of the manufacturer; a model designation that positively identifies 
the pattern or design of the device; a nonrepetitive serial number; and words identifying the serial number as such.  This 
information must be readily available to the inspector during the inspection; typically this information is either displayed 
on the screen or is recallable by pressing a function key.  Providing this information is particularly critical in NTEP states 
where the field official must verify that the device is covered by an NTEP CC since the CC is issued to the software only 
and not to the complete system (hardware and software). 
 
In addition to information provided in the NTEP CC concerning the operation of the system, information must be provided 
in the examination procedure outlines (EPOs) to guide the weights and measures official in evaluating these systems in the 
field.  This information should include the process for determining whether or not a system is covered by an NTEP CC and 
the steps which the field official should use to evaluate these systems. 
 
Discussion:  The Sector members noted that weighing and measuring systems have evolved beyond simply having software 
downstream of the approved device, and in many cases, inspectors are finding computer systems to provide the primary 
system display. 
 
Also discussed was the issue of how a computer system can be sealed.  Sector members noted that, while typical systems 
do not lend themselves to sealing with a physical seal, an audit trail can be used to satisfy the sealing requirements of 
paragraph G-S.8.  It was acknowledged that, NTEP would ideally like to see the metrological portion of the software isolated 
from non-metrological portions to provide the user maximum flexibility and access to non-metrological portions. 
 
Weighing Sector members acknowledged that certain principles had been established in that Sector and have also been 
generally followed for Measuring Device applications.  One is that NTEP evaluates systems up to the first representation 
of the final quantity.  In addition, CCs issued to separate main components; if software is a significant component of a 
weighing or measuring system, why should a separate CC not be issued to software? 
 
One comment suggested that field inspection should focus on test purchases rather than on equipment and software.  While 
it was acknowledged that weights and measures inspection activities may be moving in that direction in the long run, field 
officials have been asking for NTEP evaluations of software in many cases, and field officials simply do not have the time 
or resources to adequately perform type evaluations of software in the field.  If NTEP discontinues evaluations of software, 
the task would fall solely on the shoulders of the field official.  At least one member indicated that it might be appropriate 
to leave the evaluation in the hands of the field official. 
 
NTEP laboratory staff noted that, at least with an NTEP evaluation, the areas of non-compliance commonly found during 
NTEP evaluations can be corrected before the software is installed in a field application.  In addition, concern was expressed 
about having a field inspector being responsible for going through a detailed evaluation in the absence of an NTEP 
evaluation. 
 
The objections raised by SMA were said to be based, not on the issue of issuing CCs to software, but that software with 
CCs does not meet Handbook 44 criteria since software programmers can modify the software to do anything they want 
and the inspector would never know it.  It was acknowledged that evaluation of software provides no guarantee that it will 
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not be modified. However, it was noted that the same argument could be applied to an indicator or complete scale which 
could be modified by the manufacturer after the NTEP evaluation and not be evident to the inspector.  NTEP has placed 
the same trust in the manufacturer of software that it has in the manufacturer of complete devices or components. 
 
Some concerns had been expressed to NTEP in the past over the fact that much of the software is "third-party" software 
developed by other than weighing or measuring device manufacturers.   It was agreed that this is not a concern on the part 
of Sector members, and it was further noted that NTEP cannot be in a position of differentiating between third-party and 
other manufacturers. 
 
It was also noted that concern existed over when and why NTEP decided to issue CCs to software and whether that decision 
was supported by Sector actions.  The criteria used by NTEP to evaluate weighing and measuring device software is the 
same as that used for a complete device.  This issue was discussed in the past by the Weighing Sector, and a separate 
computer checklist was proposed.  The Sector agreed at that time that a separate checklist was not needed.  It was noted 
that, in the course of performing evaluations, some laboratory personnel may have identified additional points that should 
be addressed in Publication 14.  There still appear to be disagreements over whether or not the Weighing Sector supported 
the issuance of separate CCs for software. 
 
The group concluded that a significant question to be answered was whether or not NTEP should continue to issue CCs to 
software.  The Sectors also noted that a separate group to assess and make recommendations on many of the remaining 
questions is warranted.  The Sectors considered issuing only provisional CCs to software until some of the questions 
remaining could be addressed; however, the group concluded that there would be no advantage to designating this status.  
It was also noted that if there is not an overwhelming number of CCs being issued, perhaps the labs should be permitted to 
continue. 
 
The two Sectors voted on whether or not NTEP should continue issuing Certificates of Conformance for software as is 
currently being done, at least until additional study has been done on the issue.  A vote of "Yes" is to recommend to the 
BOG that NTEP should stop issuing Certificates and a vote of "No" is to continue issuing Certificates. The results of the 
vote were as follows: 
 

Measuring Sector 
Private Members: Yes: 0 No:      4 
Public Members: Yes: 0 No:      3 

Weighing Sector 
Private Members:                                                          Yes:       4     No:       2   Abstain:  2 
Public Members: Yes:  1 No:       5 

 
Totals:                                                                                        Yes:       5     No:      14  Abstain:  2 

 
Conclusion: Based on a combined vote of the Weighing and Measuring Sectors, the group recommends to the BOG 
that NTEP continue to issue CCs to software as is presently being done  until further study can be done on the issue 
and a conclusion reached on how to best approach the issue of software type evaluation. 
 
The group also recommends to the BOG that the BOG consider establishing a task force or work group to study the 
issue of software, particularly as it relates to type evaluation, but also to address some related field issues.  Volunteers 
from industry to serve on such a work group include: Michael Adams (Fairbanks Scales), Larry Martens 
(Unibridge), Dennis Krueger (AT&T), Frances Holland (Schlumberger Technologies), Tom Stabler (Mettler-
Toledo), Chris Bagley (Sooner Scale), and John Reimer (Weigh-Tronix).  Chairman of the session suggested that 
Michael Adams be appointed chair of the group. 
 
The group also agreed that representatives from NTEP laboratories, both weighing and measuring, should also serve 
on the work group with the number of NTEP representatives dependent on BOG decision. 
 
The group recommends that the scope of such a task force include the following: 
(1) to establish a definition for software; 
(2) determine sealable features for software; and 
(3) identify the scope of NTEP evaluations of software (e.g., where does NTEP draw the line on what is 

submitted for evaluation; will a restriction be placed on software flexibility beyond a certain point, etc.) 
 
3. NTEP Logo Usage 
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Background and Discussion: Item 102-1 of the Executive Committee report addresses NTEP policy for the use of the 
NTEP name and logo by device manufacturers.    A draft proposal of this policy was developed by Mettler-Toledo at the 
request of the Board of Governors (BOG).  This proposal was reviewed by the Scale Manufacturers Association NTEP 
Integrity Committee; however, this committee was unable to obtain the required 90 percent support of the committee to 
agree on the proposal.  Consequently, Mettler-Toledo submitted the revised proposal on their own behalf to the NTEP BOG 
for consideration by the NCWM.  
 
At its October 22, 1994, meeting, the NTETC Measuring Sector reviewed the BOG item and Mettler-Toledo's proposal and 
suggested changes to the existing language to better address concerns in the industry. 
 
The Weighing Sector reviewed Item 102-1, the Mettler-Toledo proposal, and the Measuring Sector's proposed revisions.  
The Weighing Sector agreed with the direction of the Measuring Sector's proposed revisions; however, noted that more 
definitive language should be included and the current wording in items (1) and (2) of the policy should be maintained. 
 
Conclusion:  Retain the current wording of (a)(1) and (a)(2) in part 2 ("Permissible Use of Statements and NTEP 
Logo) of the present section “S. References to NTEP”.  Add the underlined text excerpted from the Measuring Sector 
agenda and insert "statement and" between "NTEP" and "logo" so that the section reads as follows: 
 

2. Permissible Use of the Statements and NTEP Logo 
 

a. The manufacturer may communicate to clients and the public the fact that a Certificate of 
Conformance was issued for a type.  State officials will automatically receive copies of all Certifi-
cates of Conformance issued and need not be advised of this fact by the manufacturer. 

 
(1) Use of the NTEP Statement and Logo 

 
The following statement may be used in company correspondence, brochures, and professional, technical, 
and trade publications: 

 
Certificate of Conformance (insert Certificate number) was issued under the National Type 
Evaluation Program of the National Conference on Weights and Measures. 

 
(2) Logo 

 
The NTEP logo may be: 

 
(a) used in conjunction with the above statement and in advertising materials for the device for which 

the Certificate of Conformance was issued; and 
 

(b) affixed to any device manufactured to be the same as the NTEP-approved device.  However, sale 
and use of individual manufactured devices are subject to acceptance testing by state and local 
jurisdictions. 

 
The NTEP statement and logo shall only be used in conjunction with products which have been certified in 
accordance with this publication and Handbook 44.  The statement and logo shall never be used in any 
manner that could suggest or imply that certification extends to a product which is not NTEP certified. 

 
Where reference is made to NTEP or NTEP CC, it is essential to clearly identify which products are NTEP 
certified if the copy also includes products which are not certified.  References to NTEP must always be 
located in close proximity to any reference to a certified product when uncertified products are shown on 
the same page. 

 
 
 
 
4. Remanufactured Equipment 
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Background and Discussion: The Weighing Sector was asked to review several issues related to remanufactured equipment 
and determine whether or not the Weighing Sector wanted to make recommendations to the BOG relative to a revised 
policy. 
 
The Sector reviewed Items 102-3 and 102-12 from the 1994 Final Report of the National Conference on Weights and 
Measures (NCWM) Executive Committee.  These items address the NTEP policies on remanufactured equipment and 
clarification of when a remanufacturer must obtain and maintain an NTEP CC.  At its October 22, 1994 meeting, the NTETC 
Measuring Sector reviewed the existing policy for remanufactured measuring equipment; the Measuring Sector concluded 
after much discussion that the existing policy would be very difficult for weights and measures officials to enforce and was 
unable to agree upon a policy which would be considered enforceable.  The Measuring Sector agreed to recommend to the 
BOG that policy for remanufactured measuring equipment be deleted and replaced with the following statements. 
 

(a) If a company or individual makes changes to a device to the extent that the design is changed, the CC is 
invalidated.  (It is up to the weights and measures jurisdiction to determine when this might have 
occurred.) 

 
 
(b) If a company or individual repairs a device, they are obligated to repair it consistent with the 

manufacturer's original design; otherwise, the NTEP CC is invalidated. 
 
Weighing Sector members generally supported the recommended language submitted to the BOG by the Measuring Sector; 
however, they believed that the language should be modified to reflect the positions of the SMA and the NCWM Laws and 
Regulations Committee.  Specifically, the Sector wanted to clarify that if a device is found to be metrologically changed 
from the original design, the original CC is not invalidated; the original CC simply does not apply to the modified device.  
Although the Weighing Sector agreed that the old policy should be deleted, Sector members believed that the policy for 
repaired and remanufactured load cells is still valid. 
 
Conclusion: The Weighing Sector recommends that the Board of Governors consider the following changes to policy on 
remanufactured equipment: 
 
• Delete the existing policy for repaired and remanufactured equipment; however, maintain the current policy 

for repaired and remanufactured load cells. 
 
• Add the following language, slightly modified from the Measuring Sector proposal, to apply to repaired and 

remanufactured equipment: 
 

(a) If a company or individual makes changes to a device to the extent that the design is changed that 
specific device is no longer covered by the CC.  (It is up to the weights and measures jurisdiction to 
determine when this might have occurred.) 

 
(b) If a company or individual repairs a device, they are obligated to repair it consistent with the 

manufacturer's original design; otherwise, the NTEP CC is invalidated. 
 
• Reference the specific section of  NIST Handbook 130 and quote any specific language which is eventually 

accepted by the NCWM.  (It was noted that there is specific language being considered for voting in July 1995.) 
 
 
 
5. Issuing OIML Certificates for R76 Nonautomatic Weighing Devices 
 
Background:  In 1993, the United States declared the NTEP of the NCWM to be the Issuing Authority for the US for OIML 
Certificates for R76 "Nonautomatic Weighing Devices."  Representatives from the participating NTEP laboratories and 
Canada's LMB met in June 1994 to begin intercomparing North American test procedures with OIML's.  NIST has recently 
purchased certain equipment necessary to conduct OIML electromagnetic compatibility tests.  Electromagnetic interference 
tests will have to be contracted with an outside laboratory.  Once the equipment is installed, NTEP expects to conduct 
interlaboratory tests on equipment with a European laboratory before offering the testing service to ensure that the tests will 
be accepted in the European Union.  A survey was distributed to holders of NTEP Certificates of Conformance for Class 
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III scales to determine which of the NTEP laboratories would be most convenient for manufacturers for conducting these 
tests. 
 
The Sector was provided with the following  update on the progress of this work and the results of the survey: 
 
• Survey results thus far indicate that Ohio or California are the preferred choices for performing R76 testing.  It was 

noted that NTEP is considering designating both as R76 test sites for the U.S. to better serve manufacturer's  needs, 
and, eventually, would like to extend this capability to all of the participating NTEP weighing device laboratories. 

 
• Equipment has been purchased by NIST for installation in one laboratory to equip it for performing some of the OIML 

electrical testing.  Information is being collected on accredited laboratories near both laboratories which might be used 
to perform testing for which equipment is not available. 

 
• Dr. Seton Bennett, National Weights and Measures Laboratory, United Kingdom, has indicated an interest in working 

with the NTEP laboratories to explore possibilities of entering into a contractual arrangement in which NTEP would 
perform OIML testing on behalf of their agency. 

 
• NTEP laboratories are planning a possible visit to OIML laboratories in the United Kingdom (NWML), the Netherlands 

(NMi), and Germany (PTB) in 1995.  This visit would enable the laboratories to witness OIML tests being performed 
and would provide additional training in the methods of testing and evaluation procedures required for R76 testing.  In 
addition to sending representatives from the U.S. NTEP laboratories, an invitation would be extended to Canada's LMB 
to participate along with possibly one or two industry representatives. 

 
It was noted that OWM would be approaching Sam Chappell's office at NIST to ask for assistance in arranging the visits. 
 
The Sector also discussed progress which has been made in the area of testing for OIML R60 Load Cells.  NTEP advised 
that the NIST Force Group is now able to perform R60 testing.  The  issue of which entity (NIST or NTEP) should be 
designated the issuing authority was briefly discussed by the Sector.  It was noted that NTEP would prefer to be designated 
the issuing authority; however, the name recognition associated with NIST is also a significant factor in the decision.  
General comments indicated a preference for NTEP being designated the issuing authority. 
 
Also noted was the fact that the Nederlands Meetinstituut (NMi) in the Netherlands has expressed an interest in establishing 
a mutual recognition agreement in this area based upon intercomparison testing that has been performed with the NIST 
Force Group. 
 
6. Update on Publication 14 
 
Background:  The Sector was provided with an update on the status of revisions to NCWM Publication 14.  Although the 
Sector was provided with a draft update earlier in the year, a new edition has not been issued since 1989.  It was noted that 
timely updates to the document are critical to industry and the participating laboratories.  The Sector was advised that OWM 
is attempting to make final editorial revisions to the document and hopes to send it to the printer shortly.  Questions were 
raised over how to handle proposed revisions to the remanufactured equipment policies since it is clear that neither the 
Weighing nor the Measuring Sectors are satisfied with the existing language.  OWM suggested that the language proposed 
by the Sectors for consideration by the BOG be included in redlined text along with the current policy with a note explaining 
that the redlined text is under consideration by the BOG. 
 
 
7. Scales With Platform Widths Greater Than 12 Feet 
 
 
Background:  At its June 1992 meeting, the Sector discussed the issue of extra wide scales (See June 1992 meeting 
summary for details of the discussion).  At that  meeting, the Committee concluded that the design and loading pattern of a 
"side-by-side" scale (created by placing two modules side-by-side) are significantly different from an "end-to-end" scale.  
The side-by-side scale and the end-to-end scale must have separate evaluations, and a separate CC must be issued for each.  
For example, the test of a 10-foot wide scale can not be extended to cover two 10-foot modules placed side-by-side.  The 
Committee agreed that a test procedure must be developed for these devices. 
 
Since the June 1992 meeting several issues relative to extra wide vehicle scales have arisen.  The Committee was asked to 
discuss the following issues. 
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(A) Test procedures must be developed to address vehicle scales with widths greater than 12 feet.  Presently the NTEP 
laboratories would consult among the participating laboratories and with NIST to determine appropriate 
procedures to be used on a case-by-case basis.  Test procedures must also address different types of 
vehicle/equipment configurations which are often weighed on these scales.  For example, farm equipment such as 
three-wheeled tanks or spreaders have a wheel-base configuration different from that of a typical highway vehicle. 

 
(B) As noted above, current NTEP policy permits a CC to be issued for scale widths of 10 to 12 feet based upon testing 

of a scale with a width of 10 feet; a scale width greater than 12 feet is considered to be significantly different in 
design from a 10-foot wide scale and would require a separate type evaluation.  Formalized guidelines have not 
been established for other sizes and is left to the judgement of NTEP. 

 
Questions raised include:  If a company tests a 14-foot wide scale, can a 13-foot scale be covered?  a 12-foot scale?  
If the company demonstrates that the 14-foot design is basically the same as the 12-foot or 10-foot design can a 
test of the 14-foot version cover the other sizes? 

 
Comments were made during the Sector meeting that adding one foot to either side of a 12-foot scale to get a 14-foot scale 
is no different from adding one foot to either side of a 10-foot scale to get a 12-foot scale.   Sector members did not generally 
agree with this statement, indicating that the design may be similar, but the loading is significantly different between the 
12- and 14-foot scales, particularly when considering the configuration of vehicles to be weighed on the different sizes of 
scales.  Thus testing of a 12-foot wide scale (as a 12-foot wide scale) would not adequately predict performance of a wider 
scale unless testing included loading to duplicate the wider scales. 
 
Some Sector members noted that the previous criteria established an upper limit of 150% on the platform area, and this 
would appear to allow a variation in widths.  However, based on past Sector discussions of wider scales, it was agreed that 
the intent was to apply only to 10- and 12-foot wide scales.  To clarify the intent of the policies, the Sector agreed that it 
would be appropriate to specify ranges of lengths and widths separately and to revisit the limits originally established. 
 
An upper limit of 120% and a lower limit of 70% of the width of the scale evaluated were suggested and generally accepted 
by the Sector.  Sector members noted, however, that if a 12-foot wide scale is tested and the manufacturer wants to cover 
120% of this value, that tested should be performed on the 12-foot wide scale to duplicate the anticipated cantilever effect 
of the wider scale and to simulate the loading patterns on the wider widths.  Also of concern would be the different loading 
patterns that would be encountered on the wider scales since many farm vehicles such as fertilizer tank wagons have a very 
different wheel base than other on-road vehicles.  This would mean that the manufacturer must request the wider range up 
front to enable appropriate testing to be performed to address the wider widths; the 120% requirement could not be applied 
retroactively to NTEP tests that had already been completed. 
 
Several years ago the Weighing Sector had established a Class III L task force to study the issue of vehicle scale testing and 
to recommend revisions to the procedures as appropriate.  No input was received from this group.  It was suggested that the 
Scale Manufacturers Association might consider addressing these issues at some point and might collaborate with 
representatives of the Weighing Sector at that time to review any proposed changes.  It was also noted that practical 
limitations of field test equipment must be addressed. 
 
Conclusion:  The Sector agreed to modify the existing policy on platform sizes to recognize a range of widths and 
lengths rather than a range of platform areas.  The portion of the revised policy relating to platform size would read 
as shown below.  The policy would not apply to double-wide scales and would only apply to scales below 200,000 lb. 
 
• widths from 70% to 120% of the width of the platform tested; 
• lengths from 50% to 150% of the length of the platform tested; 
 
A notation is to be included indicating that the range of width policy is not to be applied retroactively; it would only 
apply on new evaluations.  Additional testing must be performed for devices with widths greater than 12 feet, 
including loading of the device under test to simulate testing of a wider scale. 
 
The CLC criteria allowing a CLC of up to 5 tons higher than the CLC tested still applies; however, the manufacturer 
must still provide evidence that the scale with the higher CLC has been beefed up to accommodate the higher loading 
concentration. 
 
Test procedures for scales wider than 12 feet will be addressed by NIST and the NTEP laboratories on a case-by-
case basis. 
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8. Calculation of emin with Varying Values of vmin 
 
Background and Discussion: The Sector was provided with a copy of a letter from Thomas Rice, Mettler-Toledo 
concerning how emin is calculated for an electronic weighing element which has load cells with different vmin values.  The 
Weighing Sector addressed this issue in 1990 and concluded that emin should be calculated using the load cell with the 
largest vmin value, that is, emin = N times the maximum vmin value in the scale.  Concern has been expressed that, in actual 
application, this approach may be overly restrictive and is penalizing the scale user.  The Sector was asked to review this 
issue to determine whether or not the method of calculating emin should be revised. 
 
Conclusion:   The representative from the company submitting this proposal asked that this item be tabled until 
additional information could be collected to support the proposal.  The Sector agreed to readdress the issue at a 
future time when additional information is supplied. 
 
9. Publication 14 Criteria for Automatic and Manual Multi-Range Scales vs. OIML R 76-1 Requirements for 

Multi-Interval and Multiple-Range Scales 
 
Background:  The Sector reviewed a letter from John Reimer, Weigh-Tronix requesting that the Sector review OIML R 
76-1 recommendations for test procedures for multi-interval and multiple range weighing instruments.  The Sector also 
reviewed a letter from Michel Maranda to John Reimer providing guidelines on the evaluation of multi-interval and multiple 
range devices by the Legal Metrology Branch and responding to questions raised by Mr. Reimer.  (Note:  Mr. Maranda 
advises that LMB is giving consideration to revising their position on the requirements for return to zero.)  As noted in Mr. 
Reimer's letter, Publication 14 has criteria for Automatic Multi-Range Scales and Manual Multi-Range Scales which follow 
the intent of OIML R 76 for Multi-Interval Instruments and Multiple Range Instruments with Manual Range Change, 
respectively.  OIML R 76-1 has recommendations for Multiple Range Instruments with automatic range change which 
current Publication 14 criteria does not address.  Of particular interest is how the requirements for return to zero would 
apply to a multiple range scale.  For example, a load which is in the scale's upper weighing range is placed on the device, 
then the load is removed, and the amount of change in zero-load balance is noted.  Publication 14 bases the return-to-zero 
tolerance on the division size of the range in use during the increasing load operation; this differs from the requirements 
specified in OIML R 76. 
 
The Sector also reviewed proposed revisions to Publication 14 prepared by Gary Lameris, Hobart Corporation, to reflect 
OIML criteria for multi-interval and multi-range scales.  The Sector was advised that a multi-interval scale is one which 
changes at a given point to a higher interval on increasing loads; on decreasing loads, the device changes to the lower 
interval at that same point.  A manual multiple-range is an instrument having two or more weighing ranges with different 
maximum capacities and different scale intervals for the same load receptor, with each range extending from zero to its 
maximum capacity. 
 
It was noted that OIML R76 has yet a third category: Multiple-range scale with automatic incrementing.  In this case, when 
the load is increased, the device switches to the upper range and stays in this range until the load is returned to zero.  It was 
noted that the return to zero requirements are different in Publication 14 than in OIML R76. 
 
Manufacturers want to produce a scale with the same software to be used in the U.S., in OIML and in Canada.  Companies 
are also seeing applications such as delis in which a smaller d is being requested for higher cost items to ensure that the 
device is suitable for its intended use. 
 
The Sector also recognized that references to "multi-range" scales in Publication 14 do not correspond to Handbook 44 
which references variable division value scales, and these references differ from references to similar technology in OIML.  
The Sector agreed that uniform references throughout the three documents would aid in understanding the criteria and 
clarify the intended application of requirements.  Since references in Handbook 44 and Publication 14 already differ, it 
would seem appropriate to correlate the references to R76 which has defined the various types of devices relatively 
thoroughly. 
 
Conclusion:  The Weighing Sector agreed that the proposed revisions to Publication 14 developed by John Reimer 
and Gary Lameris are appropriate and should be included in Publication 14 with the following revisions.  A copy of 
the criteria with the revisions incorporated are included as an attachment to this summary. 
 
• Sections 31.2.1.2. and 31.2.2.2.: 

• delete the reference to 0.25 e1 
• change the phrase “the tare operation shall be canceled” to “the original tare shall be maintained” 
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• Section 30.3.: 
• change “or” to ”and” in the second line following the term “tare” 

• Section 31. Multiple Range Scales: 
• Delete strikeout in 1st sentence which begins “If the weighing range...” of the strikeout in the 3rd 

paragraph 
• Section 31.5.: 

• Change “Or Max” to “Maximum Capacity plus 9 divisions” 
• Section 31.7.: 

• Insert “for devices with automatic range changing” following the term “Furthermore,” 
• Delete references to OIML criteria when added to Publication 14 
• Define e1 as e for the lower weighing range 
 
Changes should be recommended to the S&T Committee for Handbook 44 to correlate Handbook 44 to the revised 
Publication 14 references and to specify definitions for the various types of devices. 
 
10. Procedures for Type Evaluating On-board Weighing Systems 
 
Background:  NTEP has received requests to perform type evaluations of on-board weighing systems.  Testing has been 
performed using criteria in the existing digital electronic scales checklist; test procedures have included duplicating the 
method in which the devices will normally be used.  In order to ensure that type evaluations are performed consistently 
among the NTEP laboratories, additional information concerning testing procedures for on-board weighing systems must 
be added to the field and permanence test section of the checklist.  The Sector was asked to review criteria  developed by 
Jim Truex during the type evaluations that have been conducted on on-board weighing systems. 
 
Jim provided a summary of how the procedures were developed, noting that the reference to 30,000 lb was chosen as a 
differentiation between Class III and III L applications was based on a judgement of what would be a suitable cutoff point.  
Jim also noted that the reference to out-of-level testing in section XX.1.5. applied to the on-board weighing system, not the 
vehicle. 
 
There was general agreement that a laboratory permanence test would not be appropriate permanence test for on-board 
weighing systems since it would not be feasible to attempt to duplicate field conditions for these devices.  It was noted that 
the lifting systems in these devices are subjected to many kinds of torque and twisting not normally seen in a laboratory 
environment.  Use on the road would provide a much better permanence test. 
 
Some concern was expressed that the 300 minimum number of weighing operations might not be adequate since residential 
usage easily sees 500 per day.  It was noted that this number was based upon the value used for vehicle scale permanence 
testing and, while admittedly small, was viewed as a compromise.  A site in which only two weighments per day would be 
considered unacceptable; but, it is also not desirable to have the permanence test drag on for extended periods of time. 
 
Although the permanence test should be conducted in the field, it was agreed that the document should clarify that influence 
factor testing could be performed on the complete device in the laboratory.  Alternatively, as with other types of weighing 
systems, those system components affected by influence factors (e.g., the load cell and indicator) could be laboratory-tested 
under a separate NTEP CC. 
 
Conclusion:  The Sector agreed that the procedures prepared by Jim Truex should be used for type evaluation 
testing of on-board weighing systems, and the criteria should be included in NCWM Publication 14.   The Sector 
agreed that influence factor testing of the complete device should be recognized as an alternative to testing significant 
components.  The Sector also suggested that this information might be of benefit in developing a procedure for use 
in routine field testing. 
 
11. Class II and III FGIS Grain Test Scales 
 
Background: The text included for this item in the Sector’s original agenda did not properly reflect the FGIS position on 
this issue; the item incorrectly indicated that FGIS had revised their requirements.  A revised version of the item which was 
presented to and reviewed by the Sector at its meeting appears below: 
 
Grain test scales are those used for weighing grain samples to determine moisture content, dockage, weight per unit volume, 
etc.  If a grain test scale is to be used in an Federal Grain Inspection Service (FGIS) application for the official grading of 



1994 NTETC Weighing Sector Summary 

 
 

11 

grain, these scales must meet more stringent requirements than are specified in Handbook 44.  These differences are 
specified in the Digital Electronic Scales Checklist of NCWM Publication 14 and are identified as requirements which must 
be satisfied (in addition to the requirements specified in NIST Handbook 44 for a Class II or III grain test scale) if the device 
is to be used in an FGIS application.  Devices intended to be used in FGIS applications must satisfy the additional 
requirements specified by FGIS; otherwise the NTEP CC will be restricted to non-FGIS applications. 
 
FGIS has advised NTEP that the references to FGIS requirements for "d" and "e" in Publication 14 are incomplete.  FGIS 
has provided a clarification of their requirements for Class II scales as shown in the underlined section of the Table below. 
 

 
 
35.9.4. For official weighing, the FGIS has three categories of electronic laboratory scales used as grain 

test scales: precision, moisture, and general.  The accuracy classes and scale divisions used for 
these scale categories shall not exceed those given in the following table. 

 
 
 

 
Category 

 
Accuracy Class 

 
Scale Division 

 
Precision 

 
II 

 
e  0.01 g  d  0.01 g 

 
Moisture 

 
II, III 

 
e  0.1 g  d  0.1 g 

 
General 

 
II, III 

 
e  0.5 g  d  0.5 g 

 
Note:  For Class III scales e  d.  For Class II scales used in FGIS  
applications, FGIS requires that e = d. 

 
 
This item was included on the agenda to inform members that Publication 14 has been modified to clarify the FGIS 
requirements.  Some questions were raised by Sector members concerning lack of input by the Sector on the specifics 
required for grain scale applications and on why these requirements are applied. It was noted that FGIS requirements are 
separate from NTEP/Handbook 44 requirements and not under the purview of the Sector or the NCWM.  As a regulatory 
agency, FGIS may find a need to implement requirements which are not explicitly or adequately addressed in Handbook 
44 to ensure proper selection, use, and installation of equipment for FGIS applications. 
 
Conclusion:  The Sector acknowledged that the changes noted to Section 35.9.4 above must be made to the scales 
checklist of Publication 14 to clarify the requirements for these scales used in FGIS applications. 
 
 
12. Limited Temperature Ranges on Devices 
 
Background:  NTEP CCs for weighing devices specify the temperature range over which an electronic device has been 
tested.  If the manufacturer elects to specify a temperature range other than -10 to 40 C, the temperature range must be 
marked on the device and must be at least as wide as the limits specified in Handbook 44; if the manufacturer declares and 
marks a different temperature range, NTEP testing is performed over the revised range and the CC issued accordingly. 
 
A situation has been presented in which the manufacturer has a family of devices tested over the full temperature range of 
-10 to 40 C and this range is listed on the CC, but the manufacturer would like to reduce the temperature range for specific 
devices in the family.  The manufacturer would  mark the reduced temperature range on the device.  The Sector was asked 
to address the follow questions relative to this issue: 
 
(a) Would the devices marked with the reduced temperature range need to be identified with a model number which 

differentiates it from others in the family? 
(b) Will the field inspector question whether or not the limited range device is covered by the NTEP CC? 
(c) Should the CC state that the manufacturer offers this family of devices with limited temperature ranges and list 

those temperature ranges on the CC? 
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In reviewing the issue, Sector members noted that there are other situations similar to this in which metrological information 
is stated on the Certificate, yet the device can be set up with a variation of this value.  For example, a CC states an nmax 
value, yet the field installation can be for a value smaller than this value.  Some NTEP laboratories indicated that they have 
seen this variation in temperature range, and have not had questions or problems with acceptance by field officials.  It was 
also noted that field officials will test the device under conditions of the installation and use and require that it meet 
applicable tolerances, regardless of marking information. 
 
Conclusion:  The Sector agreed to the following points concerning the marking of a temperature range on the device 
which is different from that specified on the NTEP CC: 
 
a) If the manufacturer limits the temperature range on a device following the NTEP evaluation, no change is 

needed in the model number to designate the limited temperature range; the limited temperature range 
must be marked on the device. 

 
b) If properly marked, the Sector believes that the field inspector will probably accept the revised range.  The 

Sector acknowledged that, similar to issues such as allowing larger vmin values to be marked on a load cell 
than are specified in the CC,  additional education may be needed to explain why the marked temperature 
range differs from that indicated on the CC. 

 
c) Boilerplate language for inclusion on the CC may be helpful to explain that smaller temperature ranges 

than specified on the CC may be declared by the manufacturer and marked on the device, provided that 
minimum ranges in Handbook 44 are respected. 

 
 Load Cell Issues 
 
13. 4-wire vs. 6-wire Load Cells 
 
Background: The Sector was asked to review current NTEP policy which requires both 4-wire and 6-wire load cells to be 
submitted for test.  A manufacturer may submit one cell of each type and get both of them covered on the same NTEP 
Certificate of Conformance (CC).  A proposal has been made to consider testing only the 4-wire version of the load cells 
and cover the 6-wire design based on these tests.  This proposal is based on the premise that it is more difficult to temperature 
compensate a 4-wire load cell than a 6-wire load cell.  On a 4-wire load cell, the cable wire must be considered as part of 
the temperature compensation, but on the 6-wire cell, the cable wires cancel their temperature effect. 
 
Discussions indicated support for testing only the 4-wire version, and members noted that NTEP can learn all it needs to 
know from the 4-wire version.  It was also noted that SMA supported the testing of the 4-wire version to cover both the 4- 
and 6-wire variations. 
 
Conclusion: Change current NTEP policy to reflect that, if a manufacturer submits a family of load cells which are 
available in both 4- and 6-wire versions, both versions can be covered on the NTEP Certificate based upon successful 
testing of the 4-wire version. 
 
 
14. “Sub-Contracting” by Manufacturers to Build Scales 
 
Background: The Sector was asked to review an issue in which a scale manufacturer entered into a sub-contracting 
agreement with another company.  After having received a CC, Company A supplied another scale company, Company B, 
with the design prints to the scale and Company B manufactured the scale for Company A.  The scale was put into service 
under the original CC with the Company A name marked on the device.  Concerns were raised over whether or not this 
practice is appropriate and whether the original CC should still apply. 
 
The key concern to the Sector in assessing a case such as this is who is responsible for the final product.  The original 
manufacturer has demonstrated the ability to control the processes to produce the device submitted for evaluation, and the 
original manufacturer knows what processes must be implemented to maintain future production of that same device to 
NTEP requirements. 
 
In the example above, the Sector confirmed that Company A would still warrant the device and stand behind its 
performance.  The scenario was likened to examples in which manufacturers have devices manufactured in other countries.  
Some concerns were raised over the ability of the manufacturer to control the integrity of the end product; however, the 
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general opinion was that since the original manufacturer is still taking responsibility for the final product, the original CC 
should still apply.  The issue of production devices meeting type is of concern for all type evaluated devices; however, sub-
contracted devices should not be singled out and treated differently from devices made entirely by the original manufacturer. 
 
Conclusion: The Sector recommends that the following policies be included in Publication 14 to address subcontracting 
arrangements and sales of companies. 
 
• If the business or person who owns the CC retains identity with the product and the warranty responsibility, 

then the original CC still applies; otherwise, the CC is invalidated. 
 

Example: Company A gives blueprints to company B.  Company B manufactures the device, but Company 
A still puts the Company A name on it and takes responsibility for the device.  The original CC still applies 
to the device manufactured by Company B with Company A's name on it. 

 
• If the business or person who owns the CC does not retain identity with the product and the warranty 

responsibility, then the original CC no longer applies. 
 

Example: Company A sells the blueprints to Company B.  Company B manufactures the device and puts 
the Company B name on it.  Company A is no longer involved in the process and does not take responsibility 
for the final product.  The original CC does not cover the device manufactured by Company B. 

 
• This scenario addresses the merger or buyout of companies.  This may be a gray area in some cases since the 

changeover may not be crystal clear.  For example, changes in personnel may take place. 
 

Example: Company A  holds an NTEP CC on a scale.  If Company A is bought by Company B and the scale 
continues to be manufactured in the same facility with the same people and equipment, then the test results 
from the original CC applies.  The new CC would have to be obtained with the new company name 
(Company B) on the CC. 
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1. Review of Procedural Issues 
 
Conclusions of Items (a), (b), and c): 
 
Meeting Frequency.- Meeting agendas must be kept to a manageable level. Current meeting frequency of once per year 
with ongoing review by the Chairman and technical advisor is acceptable. To keep Sector members up to date on items 
accumulating on the agenda, a mailing will be done every 6-months. 
 
The Sector agreed that a rigorous deadline must be placed on minutes, especially if meetings are only once per year. The 
technical advisor agreed that this is critical especially since manufacturers design using Pub 14 criteria and the NTEP 
laboratories need the decisions to incorporate into their evaluations. Members of the Sector are assisting in taking notes 
during the meeting in an effort to help make meeting results available in a more timely manner. A summary of the 
decisions will be distributed to the Sector within a week of the meeting, and a summary of the discussions within a month 
of the meeting. 
 
Decisions Between Meetings: The process of having labs review decisions and reaching a consensus works well. It is 
acknowledged that ad hoc decisions are to address situations for which policy or procedures do not currently exist. This 
is different from a deviation from policy which is not practiced by the laboratories; if current policies are found to be 
inappropriate or incorrect, NTEP brings the issue with a proposed change to the policy before the Sector for review 
and decision. 
 
Communication Between Meetings: The Sector agreed that additional avenues of communication such as BB, e-mail, 
etc. should be explored and taken advantage of to maximize benefit. 
 
Reanalysis of Load Cell Data: Permitting reanalysis of data is appropriate whether done on data from previous 
evaluations or reanalysis of current data at different values than originally requested. Members acknowledge that 
additional costs are necessary and warranted to recover labor costs of reanalysis. 
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Timeliness of NTEP Process: The Sector reviewed a breakdown of several main areas of the process and discussed who 
is responsible for each portion. NTEP is reviewing the process to find ways of improving those sections of the process 
under control of NIST and/or the NTEP laboratories. Sector members support this review and acknowledge that 
improvements are needed in the timeliness of the process. Manufacturers present also acknowledged that manufacturers 
can help by following the process for submitting equipment and providing quick feedback on draft Certificates. NTEP 
will continue to update the Sector on progress in improving the timeliness of the process. 
 
2.  Update of Canada/US Mutual Recognition Work 
 
Discussion and Conclusions: The Sector reviewed the activities in this area. It was noted that both the U.S. and Canada 
are committed to continuing the mutual recognition work and to expanding the scope of the agreement where practical. 
Canada has proposed changes to their scale requirements and anticipates that the requirements will become effective in 
April 1996. Plans will be made to provide additional training in Spring 1996 for the U.S. NTEP laboratories in the areas 
which are changed. 
 
3.  NTEP Testing of Junction Boxes 
 
Conclusions: The Sector agreed that the decision made on the balloted issue is appropriate. The decision was consistent 
with other applications and is analogous to requiring an NTEP load cell in the steelyard of an electromechanical scale. It 
was acknowledged that there may also be other temperature-sensitive components in the box in the scenario; however, 
these are not presently subject to test in other types of junction boxes, thus they were not required to be tested in the letter 
ballot scenario. 
 
The Sector agreed that establishing a rule that says all junction boxes must be tested is not appropriate. There will be 
cases where it is appropriate to test a j-box in chamber with device; the NTEP laboratories will make this assessment on 
a case-by-case basis based on a review of the device capabilities with the manufacturer. The boxes can be generally 
categorized into categories of "passive" and "active." 
 
An "active" box means that the device has amplifiers, adjustable components such as adjustable load cell summing cards 
or a significant component such as an A/D converter. A passive box is one which may have temperature-sensitive 
resistors, but not significant components warranting separate evaluation. It is expected that manufacturers choose 
resistors appropriate for their applications. If the box is classified as "active," then it would be tested and designated as 
either an indicator or a platform rather than as a separate component. The resulting CC would also be for either an 
indicator or a weighing element; not for a separate junction box. 
 
4.  Concrete Decks - Single Piece vs. Multiple-Piece Deck (3/95) 
 
Conclusions: The Sector recognized two possible scenarios in which a scale is offered with a single or multiple-piece 
deck option: (1) the weighbridge remains structurally the same for both options; only the deck is different, being offered 
as either a single, poured piece of concrete or multiple pieces; and (2) the weighbridge itself is structurally different for 
the single-piece option vs. the multiple-piece option. 
 
The Sector concluded that for the first scenario (1) above, the manufacturer can offer both options and have them covered 
with a single test since the weighbridge remains structurally the same for both options. The second scenario (2) above 
addresses modular vs. non-modular designs, and the two options are structurally different. In this case, separate tests 
would be required and, because the designs are different, the devices would be covered under separate Certificates. 
 
 
 
 
5. Concrete Deck Thickness 
 
Conclusions: Concrete deck thickness is a manufacturer design criterion and is left up to manufacturer. The manufacturer 
will select and submit a device with a specific deck thickness for NTEP evaluation. The manufacturer can vary the 
thickness and still have it covered under the NTEP Certificate. The Sector acknowledged that the manufacturer is 
sometimes asked by the customer to vary deck thickness; the Sector agreed that the manufacturer is responsible for 
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assessing the impact on the scale design and controlling variations to ensure continued compliance with Handbook 44 
requirements. 
 
The Sector also agreed to submit a proposal to the S&T Committee to modify Scales Code paragraph UR.4.3. to recognize 
modification to deck thickness as an example of a modification which would require approval by a competent engineering 
authority, preferably the manufacturer of the scale. 
 
6. Application of vmin<, d/N 2  Applies to Complete Scales Tested in the Environmental Chamber 
 
Conclusions: The Sector believes that deviation from formula specified in Handbook 44 is appropriate under certain 
conditions. Specifically, deviation should be permitted for scales which have been tested as a complete device and which 
utilize automatic zero tracking. This conclusion is to be forwarded to the S&T Committee with a request that the 
Committee consider adding it to their 1996 agenda. The proposal would modify paragraph S.5.4. to recognize the 
deviation under the conditions noted above. 
 
The Sector also encourages the S&T Committee to consider adding a definition for "Vmin' to Handbook 44 to clarify 
references to the term in the Handbook. 
 
The Sector recognized that devices submitted for testing as complete scales in the environmental chamber do not have 
to use NTEP load cells. If a scale is tested for influence factor requirements as a complete device and it uses non-NTEP 
load cells, current NTEP policy does not permit substitution of the cells without additional testing. The policy was 
established based on the fact that the NTEP evaluation provides no information to establish whether or not the substitution 
is metrologically significant. This is different from a scale using load cells with an NTEP CC since the CC defines 
metrological characteristics of the cell as verified by NTEP. 
 
There is some disagreement among Sector members over current NTEP policy referring to replacement of load cells; 
however, the group agrees that current policy should apply unless the group decides to reopen the issue of the current 
policy as a separate discussion. The group agreed to think about this policy and its application to the scenario in which 
the cell/scale combination do not comply with the formula specified in S.5.4. 
 
7.  Permanence of ID Badges and Labels 
 
Conclusions: Industry representatives present at the meeting do not generally feel that the current criteria are overly 
stringent and duplicate conditions normally encountered in the device environments. The Sector does see a need to 
improve consistency in applying the requirements. The specific cleaning materials used and the type of eraser will be 
specified in Pub 14. The household cleanser to be used is Bon Ami brand, the window cleaner is Windex, and the all 
purpose cleaner is Fantastic or 409. The pencil eraser is a Number 2 ink eraser. 
 
The Sector considered differentiating the permanence criteria for marking information required by G-S. 1. from the 
permanence criteria for marking information required by S.6.3.a. However, the Sector agreed with the assessment it 
originally made in 1993 that the permanence criteria in Pub 14 applies to all markings of all weighing devices, including 
load cells. 
 
8.  Multi-Interval/Multiple Range Devices - Rules for Tare 
 
Conclusions: The Sector acknowledged that there are differences in the way that Handbook 44 and NTEP address the 
expression of tare values on multi-interval and multiple range scales. The U.S. requires representations to be 
mathematically correct. This means that representations may not be in units of 1,2, or 5, and, because the tare division is 
a rounded value, it may not be consistent with the scale division. In addition, the U.S. does not permit an entry of zero 
tare. OIML requires that representations be in increments of 1,2, or 5; this sometimes results in representations that 
appear to be mathematically incorrect. 
 
Jim Truex , OH, and Gary Lameris, Hobart Corporation, agreed to review the performance of a sample device and 
identify the primary concerns surrounding this issue. Based upon their findings, they will come back to the Sector with 
recommendations on whether or not a proposal should be made to the S&T Committee to change Handbook 44 and 
whether or not changes should be made to Publication 14. 
 
9.  Software Working Group - Update of Activities 
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Discussion and Conclusions: Mike Adams, Chairman of the Software Work Group, provided an update to the Sector 
on the work that has been done since the last Sector meeting. In addition to the information provided in the Sector's 
agenda, Mike reported that the Work Group will hold another meeting prior to the Interim and will provide a progress 
report to the Board of Governors at the Interim Meeting. The Work Group is reviewing existing checklists for scales, 
liquid-measuring devices, and point-of-sale systems to determine if additional information should be added to these 
checklists to recognize evaluations of software used in these applications. The Work Group has referred frequently to a 
WELMEC document on software and has found the document very helpful in defining commonly used terms and 
procedures in software applications. Mike also noted that, although the final report and recommendation has not yet been 
developed, the Work Group has generally found no reason to discontinue issuance of NTEP Certificates of Conformance 
for software. 
 
10. Test Procedures for In-Motion Monorail Scales 
 
Conclusions: Adopt the proposed modifications to the procedures with the following changes and clarifications. 
 
Testing can be performed in either a laboratory environment to cover a range of capacities, rail sizes, and speeds. 
Permanence testing can also be performed in either a laboratory environment or in the field. If permanence testing is 
performed in a laboratory environment, then, this is to be followed up with a one-time field test using the test procedures 
outlined in "2. Dynamic Tests with Livestock Carcasses." This latter decision is based on concerns that a laboratory test 
may not duplicate performance of the device in an actual installation. NTEP and manufacturer will come to an agreement 
on best available installation to be selected for the test. 
 
Current NTEP policy for devices is to put the complete device in the environmental chamber and test for compliance 
with influence factors requirements. If it won't fit into chamber, it must use type evaluated load cells. The Sector agreed 
that this policy, like other technical policy specified for all scales, applies to in-motion monorail tests. 
 
Change first sentence of part 2.a. to read "No less than 20 carcass weighments should be used..." and change the "Note" 
in that section to read "In the lab, at least 2 carcasses must be available for the test; multiple weighments of the same 
carcasses may be used to achieve a total of 20 weighments." 
 
On Page 9 of the agenda in the last sentence of the second paragraph change "smaller" to "larger" and "ratio" to "number." 
 
11. NTEP Laboratory Testing to OIML Requirements 
 
Conclusions: R60: The revised draft language was presented to the Sector for review and comment. The Sector was 
unable to come to a consensus on whether or not to recommend that the NTEP Board of Governors support the agreement. 
Concerns were raised over the fact that EC Certificates were not available for load cells and that the agreement would 
not provide an equivalent benefit to U.S. manufacturers seeking to sell products in Europe. Some members of industry 
expressed reservations about entering into the agreement on the basis that it would put U.S. manufacturers at a 
disadvantage. Other manufacturers indicated an interest in pursuing the agreement since this would offer them an 
alternative site at which to obtain NTEP testing for load cells, possibly avoiding the current backlog through the NTEP 
laboratories. Some members indicated that the OIML Certificate, which NTEP is already authorized to issue, is what is 
of most benefit to the manufacturer. 
 
NTEP's efforts in this area have been directed by requests from industry to assist in eliminating trade barriers for U.S. 
manufacturers exporting products. Since a consensus could not be reached by industry representatives at the Weighing 
Sector, no recommendation was made by the Sector to the Board of Governors. Industry representatives at the Sector 
meeting agreed to further discuss the issue at the Fall 1995 meeting of the Scale Manufacturer's Association and to 
provide feedback on any conclusions to the NTEP Board of Governors. 
 
There was general agreement that NTEP should immediately pursue the completion of steps required for NTEP to issue 
OIML Certificates for R60, Load Cells. It was reported that the NIST Force Group is working to develop software to 
automate the presentation of test data in the R60 Annex A format. An electronic Certificate form will be developed by 
NIST OWM. NTEP expects to be able to offer testing for R60 Certificates by the Interim Meeting. 
 
R76: There was also support from Sector members for NTEP to actively pursue work in performing testing to OIML 
R76 Non-Automatic Weighing Devices. California and Ohio NTEP laboratories agreed to take steps to begin testing to 
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R76 as soon as possible. It was acknowledged that these tests would be offered as separate tests from NTEP tests, rather 
than a combined test; however, both sets of tests could be performed under the same submission. Included in the final 
arrangements are the identification of private laboratories near the Ohio laboratory for performing some of the required 
electrical testing. Once final arrangements are complete, an announcement will be distributed to provide details on 
submitting devices for R76 testing. NTEP will also take steps to explore the purchase of software for generating the test 
report forms for R76; however, it was agreed that testing should proceed using manual recording of test results in the 
interim period. 
 
12. NCWM Publication 14 Update 
 
Discussion: The 3rd Edition of NCWM Publication 14, dated August 1995 is now available from the NCWM at a cost 
of $40 for members and $60 for non-members. Order forms were made available to those attending the meeting and are 
available upon request from OWM. If a company needs a copy of a single checklist, OWM will provide it at no charge. 
OWM is exploring the availability of providing the document in an electronic copy, and in the long term is striving to 
make the document accessible through electronic means such as the Internet. 
 
The next edition of NCWM Publication 14 is scheduled for April/May 1996 following completion of the Grain Moisture 
Meters and NIR Protein Analyzer Sectors. The document will be updated annually after that date. 
 
13. Changes to Reflect Handbook 44 Changes at the NCWM 1995 Annual Meeting 
 
Conclusions: Make the following modifications to Publication 14 to reflect July 1995 action of the NCWM. 
 
Include a notation in the Code reference for paragraph G-S.6. Marking Operational Controls to reference the CECIP 
document on pictograms as a resource for identifying possible pictograms; however, since all symbols in this list may 
not be consistent with past NCWM interpretations, NTEP laboratories will continue to review on a case by case basis 
any submissions of symbols not already on the list currently included in Publication 14. 
 
Modify Section 9. of the scales checklist to address the changes to paragraphs S. 1.8.3. Customers Indications. 
 

Modify the last sentence of the first paragraph of Section 9 to read "Scales indicating in metric units may indicate 
the price per 100 grams. Otherwise fractional pricing is prohibited-, but mMultiplier keys that multiply the unit 
price entry by 2 or 4 are acceptable because the unit price is always in whole units of weight. 

 
Modify Section 9.3.: Customer's unit price displays must be in terms of whole units of weight (price per pound or multiple 
pound prices, e.g., 3 lb/$1.00) except for scales indicating in metric units which may indicate unit prices in price per 100 
grams. Otherwise. fractional pricing (i.e., 1/4 lb or Y2 lb) prices is prohibited. 
 
Modify Section 50. Motion Detection, of the scales checklist as follows: 
 
change part (a) to read: "plus or minus 3 scale divisions for axle load, railway track, and vehicle scales, and hopper (other 
than grain hopper) scales with a capacity exceeding 22 000 kg (50 000 lb); and... 
 
14. NTEP Evaluation of Portable Vehicle Scales - Installation Surface 
 
Conclusions: Installation surface is significant; however, it is not in the realm of NTEP to verify performance in various 
types of installation. There are requirements for NTEP and requirements for field enforcement. It is not up to NTEP to 
verify the appropriateness of the final installation. 
 
Note: Items 15-18 were added to the Committee's agenda during the Sector Meeting. 
 
15. Definition of One-of-A-Kind 
 
The Committee reviewed a request for clarification of one-of-a-kind devices. The request specifically questioned the 
designation of a scale design such as a 70'x 10' truck scale which is not unique or custom made and for which similar 
designs have been issued NTEP CCs. Also questioned was building one single 70' x 10' scale, one single 60' x 10' scale, 
and one 35' x 10' scale and designating them as "one of a kind." 
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Conclusions: The Sector agreed that an adequate definition already exists for one-of -a-kind devices. Jim Truex agreed 
to research the issue and provide the Sector with the definition agreed to by the NTEP BOG. It was also agreed that the 
definition should have been included in the Administrative Procedures and Policy Section (Section 1) of Publication 14. 
The Sector also noted that individual States still have the prerogative to treat devices without NTEP CCs as they deem 
appropriate. Although a device may not fall into the definition of "one-of-a-kind," the State may elect to perform their 
own type evaluation on the device as a special evaluation. When a State elect to perform their own evaluation on a device, 
NTEP encourages States to perform the same type and amount of tests that would be performed in an NTEP evaluation. 
 
Since the Sector's meeting, Jim Truex has provided references from the 77th and 78th NCWM final reports which address 
the policy for one-of-a-kind devices. Since the NTEP BOG has already indicated support of these positions, these 
references will be incorporated into the next edition of NCWM Publication 14. 
 
16. NTEP Certificates for Retrofit Kits 
 
Can a manufacturer receive an NTEP CC for a "retrofit kit" that significantly changes the original design of another 
manufacturer's device? (Particularly for the case in which the original manufacturer's device has an NTEP CC.) 
 
Conclusions:  The Sector addressed the following questions: 
 
a) Is this permissible? 

Sector found no reason that this would be prohibited. However, there was agreement that a type evaluation of 
retrofitted device would be required and the resulting CC would limit the use of the retrofit kit to the device 
used during the evaluation. 

 
b) Does the OEM have to give their permission? 

No, the OEM's permission is not required. The device would be marked by the company 
making the retrofit kit and that company would be responsible for the resulting product and 
ensuring that it continues to be produced consistent with the device originally submitted for 
NTEP evaluation and continues to comply with all applicable current Handbook 44 
requirements. 

 
C) Should any other limitations be imposed? 

No other limitations were suggested. 
 
 
 
 
 
17. Use of Non-NTEP Indicators During Type Evaluation 
 
In 1992, the Sector agreed that NTEP indicators were not required during type evaluation testing of weighing elements 
in field applications; however, NTEP load cells must be used. The Sector was asked to revisit and discuss this decision. 
 
Conclusions:  It is acceptable to use non-NTEP device with the full understanding of the NTEP evaluator. The issue of 
special features such as linearization correction must be understood and accepted. Applies to both laboratory and field 
evaluations. Still must use NTEP load cells as originally decided in 1992. 
 
18. Review of 1994 Minutes 
 
Conclusions:  The Sector reviewed a copy of minutes from the Sector's 1994 meeting. No additions or changes 
were suggested, and the minutes were accepted by the Sector as presented. 
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1. Hopper Scale Criteria 
 
Conclusion: The Sector agreed that the policy of evaluating hopper understructure for use with varying types of  load 
receiving elements should be continued.   
 
The Sector developed guidelines to address various parameters of hopper scales on Certificates of Conformance (CC).  
The Sector agreed to add a new section 6 as follows to Section B Certificate of Conformance Parameters of the NTEP 
Technical Policy for Scales of NCWM Publication 14, and renumber the current section 6. Platform Material section 
under Section B. to address ranges of capacities, sizes, etc. of hopper scales.:  

 
6.  Weighing Systems Utilizing a Tank or Hopper Load Receiving Element. 

 
A CC will apply to all models having: 

 
a. For a cylindrical cone bottom tank or hopper: 

 
1.  weighing capacities from 20% to 125% (approximately a 6:1 ratio) of the 
evaluated capacity; 

 
2.  tank or hopper height from 50 percent to 125 percent of the height of the 
evaluated device; 
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3.  tank or hopper diameter from 50 percent to 110 percent of the diameter of 
the evaluated device; 

 
4.  platform construction and materials similar to that of the equipment 
evaluated;  (see also section titled "Platform Material" below); 

 
5.  scale division values equal to or greater than the value of the scale division 
used in the scale evaluated; 

 
6.  nmax equal to or less than the value of the nmax used in the scale evaluated; 

 
 

b. For a rectangular tank or hopper: 
 

1.  weighing capacities from 20 percent to 125 percent (approximately a 6:1 
ratio) of the evaluated capacity; 

 
2.  tank or hopper height from 50 percent to 125 percent of the height of the evaluated 
device; 

 
3.  tank or hopper length from 50 percent to 110 percent of the length of the evaluated 
device; 

 
4.  tank or hopper width from 50 percent to 110 percent of the width of the evaluated 
device; 
 
5. platform construction and materials similar to that of the equipment evaluated;  (see 
also section titled "Platform Material" below); 

 
6.  scale division values equal to or greater than the value of the scale division used in 
the scale evaluated; 

 
7.  nmax equal to or less than the value of the nmax used in the scale evaluated. 

 
The Sector agreed that tests can be conducted at the manufacturer’s facilities using test weights.    
 
To ensure consistency in testing levels during the permanence test period, the Sector agreed that the following  
language should be inserted into an appropriate section of Publication 14. 
 

 Permanence Test Use Requirements for Hopper Scales 
 

A minimum of 300 weighing operations are required during the test period.  The 
manufacturer is to log the date, time, and weight.  Each entry is to be initialed by the 
person conducting the weighing. 

 
Only loads which have been applied using a method representative of the scales intended 
use can be counted.1 

 
Test loads 

 
50 percent of the loads must be above 50 percent of the scale capacity; and, 

 
100 percent of the loads must be above 20 percent of the scale capacity. 



1996 NTETC Weighing Sector Summary 
 

 3 

 
The minimum number of days that a device is required to be in use is 20.  A minimum 
number of weighing operations to be conducted each day for the test period is not 
specified; however, the weighments should be representative of the scale's normal in-
service use. 

 
1The scale may be used to weigh other loads, but only the loads identified are 
counted as part of the permanence test. 

 
2.   Permanence of ID Badges on Load Cells 
 
Conclusion:  The Sector agreed that the permanence requirements for identification badges on scales should also be 
applied to load cells and included in the load cell checklist.  The Sector  asked that this permanence criteria be 
presented to the other NTEP sectors to encourage adoption of the same criteria for all devices.   
 
The Sector examined the use of the term “badge” as it is defined in the Handbook 44.  Since the definition appears to 
be oriented toward liquid-measuring devices (LMD), the Sector agreed that the S&T Committee should be asked to 
clarify the specific meaning of the term “badge” as it relates to weighing devices.  If the term badge is specific to 
LMD, the Scales Checklist of Publication 14, where the term “badge” is used, should be modified to remove any 
confusion. 
 
 3.   Evaluation of Tare Features 
 
Conclusion: Comments were heard suggesting that the issues seem to have been addressed by the latest revisions to 
the checklist.  The NTEP laboratories will continue to work with Publication 14 as it is now written and return to the 
Sector if there are any problems. 
 
4. Modification of Type 
 
Dump Option 
 
Conclusion: The Sector heard arguments for and against for allowing the modification of an NTEP approved scale 
with a dumping mechanism without additional testing. Some believed that this would be considered a modification of 
type and needed additional testing; others were unsure what effect, if any, this would have on the scales performance; 
and, still others believed that this was not a modification of type and should be allowed.  No clear agreement or 
disagreement was reached in the discussion.  The Sector may want to revisit this at a later date.  The Sector also asked 
for input from  Scale Manufacturers Association’s (SMA) Technical Committee. 
 
Replacement of Concrete Decks with New Steel Decks 
 
Conclusion: The Sector agreed that changing deck material (for example, concrete vs. steel) on a scale is a 
modification of type in some designs of scales and, in those designs, both types of decks would have to be tested to 
include both types on the Certificate of Conformance.   The Sector noted that there are some designs where 
replacement of the deck material would not affect the performance of the scale. 
 
The Sector agreed to modify Part 6. Platform Material (pp. 1-12, NCWM Publication 14, 4th edition, May 1996) as 
follows: 
 

6.  Platform Material 
 

In the case of a weighbridge design where the deck is integrated into the weighbridge so as to be 
structurally significant, both.  Cconcrete and steel decks must be tested separately in order to cover 
both options on an NTEP Certificate of Conformance; full NTEP tests are required on both options 
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unless NTEP decides otherwise.  A composite scale consisting of a minimum of two decks, (i.e., 
two spans), one span deck being of steel construction and the other of concrete may be submitted 
and tested to include both types of decks.  Concrete-deck and steel-deck scales should be marked 
with unique model designations to indicate the difference in platform material. 

 
The Sector agreed that examples are needed to describe how these criteria would be applied to ensure that the criteria 
are applied uniformly to all device designs. Representatives from SMA's technical committee agreed to take the issue 
to their meeting during the week of November 19-23, 1996, and develop examples for applying the criteria along with 
diagrams.  A letter ballot will be distributed to the Sector for agreement on including the examples in the next edition 
of Publication 14. 
 
Replacing a Lever System with Load Cells 
 
Conclusion: The Sector maintained its position that changing from a lever system scale to a full electronic scale is a 
modification of type and would require a complete NTEP evaluation. 
 
The Sector agreed that going from mechanical to electro-mechanical (e.g. installation of a load cell into a steelyard 
rod) is not a modification of type and the electro-mechanical version can be covered on the CC without additional 
testing. 
 
Conversion of Vehicle Scales to Livestock Scales 
 
Conclusion:   There were some concerns raised over whether or not the criteria in the checklist that addresses livestock 
scales should be reviewed before recognizing a livestock application on a CC.  In addition, there was some question 
over whether or not the CC should be modified to reflect the specific vehicle vs. livestock applications. 
 
Based upon comments from Paul Peterson, GIPSA, the Sector concluded that there were differences between the two 
types of applications, especially with the digital indicator portion of the checklist.  Therefore, if a manufacturer wants 
to use a vehicle scale as a livestock scale: (1) the request must be on the application when it is submitted for type 
evaluation,  (2) the evaluation needs to include evaluation for livestock scales, and (3) the application as a livestock 
scale must be list on the CC. 
 
Other Modifications? 
 
Conclusion: Some examples of changes in material (e.g., carbon steel vs. stainless steel) were discussed and how 
NTEP laboratories would handle these changes.  The Sector agreed that discussions need to take place between NTEP, 
NIST, and the manufacturers for specific examples of modifications and how they should be handled.  The Sector 
asked that the NTEP laboratories meet to establish a standard operating procedure for addressing such modifications 
and applying them consistently. 
 
 
 
 
 
 
5. Test Procedures for Railroad Scales 
 
Conclusion:  The Sector agreed to the following changes to page 1-89 of the Scales Checklist to clarify the procedures 
to be used for the testing of in-motion scales and the modes that could be covered on a Certificate based upon a specific 
test: 
 

In the past, a ten car/ten time test was the standard.  Now the type of test will vary 
on how the user intends to use the scale.  When testing for type approval, the 
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normal train length should not be exceeded as the performance of the system may 
be compromised by track conditions outside of the normal weigh track.  The 
minimum test will normally be no less than 10 cars run over the scale five times 
in each mode of operation unless the type evaluation laboratory determines that 
"as-used" test procedures are warranted by the site conditions.  If "as-used" test 
procedures are used, tests are performed in a manner that represents the normal 
method of operation and length(s) of trains normally weighed.  In this case, the 
weighing systems may be tested using either a consecutive-car test train or a 
distributed-car test train of a length typical of the train(s) normally weighed. 

 
The test types are generally referred to as modes.  Modes consist of four variables: 
unit train or individual car accuracy; loads or empties; pushing or pulling; and one 
or both directions.  With all combinations, this could result in sixteen independent 
tests of one scale system.  With practical combinations, there are often four or less 
tests to run.  Typically, a test will be two modes such as pushing empties and 
pulling loads. 

 
If empty and loaded cars are to be covered on the Certificate of Conformance, 
testing must be performed with both empty and loaded cars; use of a train with 
both empty and loaded cars mixed in the train would also serve to cover both 
empty and loaded modes.  If both pushing and pulling modes are to be covered on 
the Certificate of Conformance, testing must be performed both pushing and 
pulling cars.  Both one and two direction weighing can be covered on a Certificate 
based upon testing of the scale used in one or two directions. 

 
The Sector also agreed that clarification was needed for establishing the minimum criteria for conducting the strain 
load tests on static railway track scales, and noted that the procedures should include differentiation between two-
module and full length design.  Lou Cerny, Association of American Railroads (AAR) and Bob Brumbaugh, System 
Associates, Inc. (SAI) , agreed to approach AAR and ask for input on the criteria and bring back suggested 
clarifications to the Sector. 
 
6. Clarification of Applying 0.7 Tolerances 
 
Conclusion: The Sector reviewed three issues related to the proper application of tolerances to components: 
 
1) Should the 0.7 percent tolerance be applied to all phases of the testing of a component, including the 

laboratory test and the permanence test? 
 
2) Should the 0.7 tolerance apply in the manufacturer’s facility when the test is conducted in a laboratory 

environment? 
 
3) If a weighing element uses a digital load cell, should this change the tolerance  (0.7 vs. 1.0) applied to the 

device? 
 
The Sector did not reach an agreement on responses to all of the scenarios.  The Sector did agree that the 0.7 tolerance 
should apply for laboratory tests of components, both for influence factors testing and permanence testing, and that 
the current criteria on Page 1-7, which includes the following statement, is appropriate: 
 

When main elements (indicating elements and weighing/load receiving elements) are tested 
separately, the tolerance applied to all laboratory tests (influence factors and permanence tests) are 
0.7 times the acceptance tolerance for complete scales. 
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The Sector asked that the NTEP laboratories to discuss this issue further, and,  if there is concern that the wording is 
not appropriate, then the labs should come back to the Sector to propose changes to the language. 
In its discussion of issue (6c above), the Sector agreed to the following conditions concerning the replacement of an 
analog load cell with a digital load cell: 
 

In a system with multiple analog load cells, the replacement of a single cell with an approved and 
compatible digital load cell is not a metrologically equivalent replacement. The replacement of all 
analog load cells in the system with approved and compatible digital load cells is considered a 
metrologically equivalent replacement. 

 
7. Printing Calibration Values 
 
Conclusion:  The Sector agreed that an indicator should not print information that could be construed as valid weight 
information when in the modes noted in Scales Checklist Section 11.10.  The Sector discussed the possible need to be 
more general in Publication 14 checklist items rather than giving specific examples; however, it was noted that the 
NTEP laboratories find examples helpful to ensure consistent application of the criteria.  In addition, the Sector has 
already specifically addressed other items and included examples in the checklist for the benefit of consistent 
interpretation. 
 
Add the following text in place of the current 11.10: 
 

When the following is displayed by an indicator (or a video display terminal 
getting weight values from a separate primary indicator) the device shall either: 
(a) not print; or 
(b) provide a clear and continuous indication on the printed representations that 

the displayed value is other than a valid weight representation. 
An indicator shall not print, and a video display terminal getting weight values 
from a separate primary indicator shall not indicate, when the following informa-
tion is displayed by the indicator: 
1.  dead-load verification values; 
2.  electronic recalibration values other test values; 
3.  electronic display verification sequences; or, 
4.  other test values. 

 
8. Letter Ballot on “nmax of Load Cells in Complete Scales” 
 
Conclusion: There were no further comments on the letter ballot from the Sector. 
 
 
 
9. Test Procedures for Livestock Scales 
 
Conclusion: The Sector agreed to modify section 63 of the Scales Checklist as follows to specify test criteria for 
livestock scales including increasing and decreasing load tests, return to zero, and permanence criteria: 
 

63. Shift Performance and Permanence Tests for Livestock Scales 
 

Initial Type Evaluation (Field) Performance Tests 
 

Performance tests are conducted to determine compliance with the tolerance and, in the 
case of nonautomatic indicating scales, sensitivity requirements specified in NIST 
Handbook 44.  The tests described here apply only to the weighing element.  It is assumed 
that the indicating element used during the test has already been examined and found to 
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comply with the applicable requirements.  If the performance of the indicating element is 
to be determined during the same examination, the applicable requirements for 
weighbeams and poises, dials, electronic digital indicators, etc., must be referenced.  If the 
indicating element is a digital indicator, width-of-zero tests, zone of uncertainty tests, 
discrimination tests, and appropriate tests for the automatic zero-setting mechanism (if so 
equipped) should be conducted as indicated in other sections of this publication.   Also, 
Section 35 entitled Livestock and Animal Scale Systems provides specific interpretations 
of NIST Handbook 44 applicable to animal and livestock auction scales. 

 
63.1. Increasing and Decreasing Load and Shift Tests:  Livestock seek a corner of the scale 

platform or, in the case of multiple head weighments, bunch up on one of the end 
sections.  It is preferable to perform a corner test on 2 section livestock scales and a 
section test on livestock scales with more than 2 sections.  Corner and/or section tests 
shall be conducted in accordance with the procedures described below. 

 
63.2 

63.1.1. Livestock scales with 1 or  2 sections:  
 

63.2.1. Using 2 capacity test loads in separate tests, place the load in the center 
of each  quarter section of the load receiving element and/or 

 
63.2.2. Using 1/4 capacity test loads, place the load in the center, as nearly as 

possible, successively ver each main load support 
 

63.1.1.1  Conduct two sets of increasing load and shift tests over 
each corner at 1/4 the nominal  capacity of the scale.  For 
the first set, perform this test on each corner,  and check 
zero balance before going on to the next corner.  For the 
second set, complete the increasing load build up on one 
corner and move the weights to the next corner without 
unloading the scale.  Take several readings as the weights 
are being removed.  When all the weights are removed, 
record the return to zero.  The scale must return to zero 
within one-half of a scale division.  When analyzing the 
return to zero, consideration must be given for the length 
of time the load was on the scale and for possible 
temperature changes that may have occurred during the 
test.  Next, conduct an increasing load test to the scale 
nominal capacity or at least to the used capacity by 
distributing the test load over the platform in at least five 
equal intervals and record the error for each interval.  Be 
careful not to exceed the CLC of a section when loading 
the weights.  Record decreasing load indications as you 
remove weights from the platform in at least five equal 
intervals.   

 
63.1. 

63.1.2. Livestock scales with more than 2 sections: A shift test shall be 
conducted with at least two different test loads and may be performed 
anywhere on the load-receiving element using the prescribed test pattern 
and maximum test load specified below:  

 
63.1.1. 
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63.1.2.1. If the CLC capacity of the scale does not equal or exceed 
110 lb per square foot, the scale is not suitable for 
weighing livestock (ref: Packers & Stockyards formula 
for determining the used capacity of Livestock scales).  

 
At least two complete sets of shift tests shall be 
conducted over each section to at least 90 percent of 
the concentrated load capacity (CLC) of the scale.  
This is to determine the repeatability of the scale.  The 
scale error should be determined at a minimum of five 
equally spaced test loads.  Each set must include 
determination of error at a minimum of five equal 
intervals of test loads up to 90 percent of the CLC 
repeated over each section.  For the first set, perform 
this test on each section, unloading the weights and 
checking zero balance before going on to the next 
section.   For the second set, complete the increasing 
load build up on one section and move the weights to 
the  next section without unloading the scale.  Take 
several readings as the weights are being removed.  
When all the weights are removed, record the return to 
zero.  The scale must return to zero within one-half of 
a scale division.  When analyzing the return to zero, 
consideration must be given for the length of time the 
load was on the scale and for possible temperature 
changes that may have occurred during the test.  Scale 
errors may be determined at more points if desired. If 
two weight carts are used, they should travel along the 
paths the wheels of a vehicle would take when moving 
across the scale.  Decreasing load tests are to be 
avoided when testing a section.  A truck may not be 
backed onto the scale in order to place weights on the 
inner sections.  Next, conduct an increasing load test 
to the scale nominal capacity or at least to the used 
capacity by distributing the test load over the platform 
in at least five intervals and record the error for each 
interval.  Be careful not to exceed the CLC of a section 
when loading the weights and distribute  loads across 
the section.  Record decreasing load indications as you 
remove weights from the platform in at least five 
intervals.  Decreasing load tests shall be conducted 
after the sections have been tested to their maximum 
load and the weights are being removed from the scale.  
The load is to be distributed across the section. 
NOTE: Decreasing load tests are only applicable to 
automatic indicating devices. 

 
63.1.2. 

63.1.2.2. At least one complete set of shift tests to at least 90 
percent of the CLC shall be conducted at midspan 
between sections. 

 
63.1.3. 
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63.1.2.3. If a scale consists of modules that are connected together 
to comprise the weighbridge, shift tests shall be 
conducted by placing the load so that it straddles the 
connection between the modules. Later, at least one shift 
test is to be conducted on the scale with the test load is 
placed first on one side of the connection line off of the 
module, then on the other side of the connection line. 

 
63.1.4. 

63.1.2.4. The results of shift tests are required to agree within the 
absolute value of the applicable maintenance tolerances 
and must be within acceptance tolerances. 

 
63.2   Subsequent Type Evaluation Permanence Test 

 
63.2.1 The device must be tested in the same manner as described in section 63.1 

with the exception that only one set of section or shift tests is required and 
the test weights need not be unloaded from the scale before moving to the 
next section.  The requirements for the increasing and decreasing load tests 
remain the same as described in section 63.1. 
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63.2.2 The time between the initial field performance test and the subsequent field 
test will be 20-30 days.  Performance during both tests must be within 
acceptance tolerances. 

 
63.2.3 If a device fails subsequent permanence tests, the entire permanence test 

must be repeated. 
 

63.3 Permanence Test Use Requirements  
 

See Sections 64.7.1., 64.7.2., 64.7.4., 64.7.5 and 64.7.6  
 

63.4 Motion Detection Tests 
 

63.4.1 Perform a test of the motion detection circuitry as described in Section 50, 
Motion Detection.  Livestock scales are unique in that their loads are alive 
and moving on the scale platform during weighing.  Therefore, the motion 
detection function of the scale is a critical element in obtaining a correct 
weight.  Testing motion detection with a static load and inducing motion as 
describe in Section 50, either manually or electronically, may be the only 
available or practical method at a given situation and time.  However, the 
best method to check motion detection on a livestock scale is to use 
livestock that are kept moving on the scale which will provide a test 
incorporating the dynamics for which the system was designed to be used.  
Please contact the Packers & Stockyards Program (P&SP), Scales & 
Weighing Branch at 202-720-3140 for assistance and detailed instructions 
regarding dynamic testing of livestock scales. 

 
63.4.2 The Packers & Stockyards Program recommends that a delayed print 

function not be incorporated into a livestock weighing system because the 
weighmaster would not always be able to obtain the most accurate weight 
when motion detection delays the print.  P&SP prefers that immediate 
printing be available to the weighmaster in order  that he/she is able to 
capture the most accurate weight.  Of course, immediate printing will not 
occur when the motion detection circuit detects motion and the print button 
would then have to be reactivated when the weighmaster, again, attempts 
to select the most accurate weight. 

 
 
It was agreed that the NTEP laboratories would work with the checklist criteria over the next year and report back to 
the Sector on how well it works.  The Sector briefly discussed deleting the return to zero test between corners on 
63.1.1.1. based upon comments that the additional return-to-zero test may not be necessary and not always practical; 
however, it was agreed to try the test procedures for a while before making this decision. 
 
10. Software Working Group Update 
 
Background/Conclusion: Mike Adams, Fairbanks Scales Group.  They reported that a draft letter has been prepared 
and is being circulated among the work group to respond to the NTEP Board of Governors' question of why CCs 
should be issued to software; once the letter is finalized, it will be sent to the Board of Governors.  The Southern 
Weights and Measures Association (SWMA) passed a resolution to discontinue issuing NTEP CCs until the NCWM 
has reached a position on this issue.  Currently, there is disagreement amongst the Executive Committee as to how the 
issue of software should be handled. 
 
11. Automatic Weighing Systems (AWS) Update 
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Background/Conclusion: An update was given to the Sector on progress of the Work Group which last met in June 
1996.  A proposal was made by the Work Group to address future AWS issues as part of the Weighing Sector regular 
meetings rather than as part of a separate group meeting.  The Weighing Sector agreed with this position and, 
consequently, future AWS issues are to be presented to the Weighing Sector. 
 
12 Multiple Dimension Measuring Devices (MD2) Workgroup Update 
 
Background/Conclusion: An update was given on the progress of the Work Group.  An informal industry meeting 
was held in July 1996 to review draft type evaluation procedure criteria.  The type evaluation test procedures were 
also circulated to the work group and comments submitted to NIST at the end of July.  It was noted that, early on, the 
draft requirements for OIML and the US were very similar; however, since the last OIML International Work Group 
meeting some direct conflicts have been created between the OIML draft and the tentative NIST Handbook 44 code.  
 
The Sector agreed that participation and representation of the US (Handbook 44) position is important.  While 
individual companies have representation on both, the OIML Committee and the NCWM Multiple Dimension 
Measuring Device  (MD2) Work Group, these members represent their own companies rather than a group position.  
Otto Warnloff, NIST, had been chair of the U. S. National Working Group until his retirement this year.  The Sector 
felt that this leaves a void which needs to be filled.  In the past, a government person had always filled this position.  
It was noted that discussions are currently underway with NIST management.  Tina Butcher, NIST/OWM noted that 
this does not necessarily ensure representation of the NCWM position.  If the Sector feels that NCWM representation 
on the International Working Group is important, this feedback should be presented to the Executive Committee along 
with an indication of its relative priority to other weighing-related NCWM work. 
 
 
13 United States/Canadian (US/CD) Mutual Recognition Status 
 
Background/Conclusion: The Sector was updated on progress in the area of US/CD Mutual Recognition.   
 
Canada's Legal Metrology Branch (LMB) is in the process of revising their requirements for scales, and the new 
requirements may be effective by March 1997.  LMB has received approval from the Privy Council to publish the 
specifications for comments (60 days).  If no comments or objections are received, the specifications will be published 
in part 2 of the Canada Gazette for adoption.  
 
In June 1996, representatives from the Canadian's Legal Metrology Branch (LMB) and the NTEP Laboratories met in 
Annapolis, MD at the Maryland Department of Agriculture Laboratory for a joint training session where the Canadian 
representatives provided training in the new requirements. The laboratories will continue to apply the current 
requirements until notified by LMB that the new requirements have been adopted.   
 
The group also finalized plans to expand the current scope of the US/CD Mutual Recognition Program for scales.  
Early in September, the program was expanded to include mechanical scales up to 10 000 kg (20 000 lb), computing 
scales up to 1000 kg (2000 lb), and complex indicators excluding those that are software-based.  Both laboratories 
agreed that the meeting last June was extremely beneficial.  
 
There has been no discussion to further expand the program, though it was noted that mutual recognition of load cell 
testing is probably the next logical step. Both U.S. and CD laboratory representatives noted that there is a lot of work 
required to maintain this program even at the current level. 
 
Along this line, it was noted that the Executive Committee has undertaken a strategic planning process.  It would be 
beneficial for the Sector to provide feedback to the Executive Committee on how high a priority the Sector places on 
this work.  The Executive Committee is faced with prioritizing the various NCWM projects and needs input on what 
projects are most important to members and where resources should be concentrated. 
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14. NTEP issuance of R60 and R76 OIML Certificates and Mutual Recognition Work 
 
Background/Conclusion: The Sector was updated as follows on work in the area of mutual recognition agreements 
for R60 and R76 and also on the progress of NTEP's preparations for issuing OIML Certificates for R60 and R76. 
 
Mutual Recognition Agreements with Other Countries' Laboratories. 
At the January 1996 NCWM Interim Meeting, NIST's upper management raised questions concerning NIST OWM's 
involvement in mutual recognition agreements with other countries as related to NIST and U.S. Government policy.  
The Scale Manufacturer's Association has been working with NIST upper management to address these concerns, and 
a position paper on the subject from the NIST Office of Technology Services is being finalized.  It was noted that the 
concerns raised seemed to stem from the use of the term "mutual recognition agreement" as it is used in U.S. 
Government circles. 
 
NTEP Issuance of OIML Certificates for R60 Load Cells. 
The NIST Force Group and OWM have worked with a contractor to develop a program to automate the collection of 
data from tests of load cells to R60 requirements.  This program is similar to the automated program used for 
generating test reports from NTEP tests of load cells.  The program generates a report in the format of R60 Annex A.  
The program is in the final phases of testing, and revisions are being made based upon comments received on the 
report thus far.  OWM has also developed a macro for generating a U.S./OIML Certificate for R60 Load Cells. 
 
Currently, California Division of Measurement Standards does not have an automated process for generating test 
reports for NTEP tests of load cells.  However, OWM has developed a macro which can be used to generate the R60 
Annex A based upon manual input of data.  Additional work, training, and, possibly, equipment will be needed to 
prepare California for testing to R60 requirements. 
 
Tina Butcher, NIST OWM, Manager National Type Evaluation Program, will meet with Sam Chappell, NIST 
Technical Standards Activities Program, U.S. Representative to OIML, to ask that the Annex A test report and OIML 
Certificate be reviewed for consistency with the OIML Certificate System for Measuring Instruments; also to be 
discussed is the technical support available for responding to technical questions on R60 from the U.S. evaluating 
laboratories.  A meeting is also planned with the NIST Budget Office to obtain authorization to bill for work done on 
OIML Certificates.  NIST OWM will be coordinating revisions to the NTEP database to accommodate the tracking 
of OIML project numbers and Certificate numbers. 
 
It is anticipated that NTEP will be able to offer OIML R60 testing by the NIST Force Group by the end of 1996.  
OIML testing of lower capacity cells by California will be added at a later date once training and equipment 
requirements have been satisfied and the process for issuing OIML Certificates has been implemented. 
 
NTEP Issuance for OIML R76 Non-Automatic Weighing Instruments. 
In preparation for issuing OIML Certificates for R76, the California and Ohio laboratories are participating in a round 
robin coordinated by the Asia Pacific Legal Metrology Forum.  A non-automatic weighing instrument is being 
circulated among participating laboratories for testing to R76 requirements.  The NTEP Board of Governors authorized 
an expenditure of $5,000 to cover the fees of outside laboratories contracted to perform electrical tests which cannot 
be performed by the NTEP laboratories; the two laboratories participating in the round robin are providing their 
laboratory staff services at no charge. This effort should prove to be valuable experience for the two NTEP laboratories 
in this area of testing. 
 
 
15. Administrative Issues 
 
Conclusion: As past Chairman of the NTEP Board of Governors (BOG), Jim Truex, Ohio Weights and Measures, 
updated the Sector on the BOG's discussions on NTETC administrative issues.  Discussions included size of the 
sectors, balance of public and private members, voting status, etc.  The Board did not want to dictate term lengths for 
members.  The Board did say that NIST has only one vote, each state has only one vote, and each company only has 
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one vote; it is up to the organization or company to decide who is the voting member.  NCWM members interested in 
becoming a member of the Committee must ask that the NCWM chairman to be appointed.  Manufacturers cannot 
also automatically appoint new members from their company; individuals are appointed, not companies. 
 
16. Change in NTEP Administrative Fee Structures 
 
Conclusion: The Sector was updated on the changes in the NTEP administrative fee structure.  Copies of a 
memorandum distributed in July when the fee structure was changed were mailed to Sector members with the 
attachments for this meeting.  Sector members were advised that a purchase order number for the application fee 
would be accepted to initiate processing of the application; the latest complete edition of Publication 14 (which was 
published in May 1996 before the fee structure was changed) does not note that a purchase order number can be 
accepted; however, the individual checklists have been revised to provide for a purchase order number. 
 
17. Review of Changes to Publication 14 to Reflect July 1996 NCWM Changes to NIST Handbook 44 
 
Conclusion:  The Sector reviewed and agreed to the following proposed changes to Publication 14 based upon changes 
made by the NCWM to Handbook 44 in July 1996.  No additional comments were received on this issue. 
 
a.) Concentrated Load Capacity; Declaration of Other Than Dual-Axle Configurations 

Code Reference: UR.3.2.1  
 
Add UR.3.2.1. and the accompany Table (See Appendix A) to NCWM Publication 14 as follows to enable the type 
evaluation laboratory to assess the appropriateness of the markings. 
 

UR.3.2.1. Maximum Loading for Vehicle Scales. - A vehicle scale shall not be 
used to weigh loads exceeding the maximum load capacity of its span as specified 
in Table UR.3.2.1. 

 
 
b.) Relationship of vmin to d 

Code Reference: S.5.4 
 
Amend Section 22 of the Scales Checklist, Section S.5.4. Relationship of Load Cell Verification Interval Value to the 
Scale Division, as follows: 

 
22. Relationship of vmin to d 

 
Code Reference:  S.5.4. 

 
If the scale uses an NTEP load cell, the load cell verification interval must satisfy one of the 
following relationships (When the value of the scale division, d, is different than the verification 
scale division, e, for the scale, the value of e must be used in the formula below.) 

 

22.1.   
N
d

v ≤min where N is the number of load cells in the scale without lever systems 

22.2.  
multiple) (scale x N

d  v ≤min       for scales with lever systems. 

 
This requirement does not apply to complete scales and weighing elements which satisfy 
the following criteria: 
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(1) The device has been evaluated for compliance with T.N.8.1. Temperature under the  
National Type Evaluation Program (NTEP); 

 
(2) The device has received an NTEP Certificate of Conformance; and 

 
(3) The device must be equipped with an  automatic zero-setting mechanism which cannot 
be made inoperative in the normal weighing mode.  (A test mode which permits the 
disabling of the automatic zero-setting mechanism is permissible, provided the scale cannot 
function normally while in this mode.) 

 
18. Operation of the Repeat Key 
 
Conclusion: The Sector felt that this issue would best be addressed first by the NTEP Laboratories to determine 
whether or not there is a problem with the existing language.  If the laboratories feel after discussion that changes are 
needed to the checklist, they are asked to submit a proposal to the Sector. 
 
19. Model Designation for Weight Classifiers 
 
Conclusion: The Sector believes that NTEP's interpretation is appropriate at the present time; a separate model 
designation should not be required to differentiate weight classifiers from non-weight classifiers, but the device must 
be appropriately marked as required for special applications.  The Sector acknowledged the concerns of having a 
device set up in the field and used inappropriately in a weight classifying mode.  Several suggestions were made for 
possible future Handbook 44 requirements which would automatically ensure that the device is identified as a weight 
classifier in the final setup.  It was suggested that this might also be an issue that the Scale Manufacturer's Technical 
Committee could review and develop a proposal to address.  Concern was also expressed over whether or not the field 
official can perform an adequate test to determine that a device is in a weight classifying mode. 
 
20. Requirements for Power Loss 
 
Part A:  "Voluntary" vs "Involuntary" Power Loss   
 
Conclusion:  The Sector agreed that the original intent of "power loss" was not intended to allow the user to selectively 
interrupt communication for the purposes of circumventing the requirement which prohibits use of manual weight 
entries on vehicle scales.  It was also agreed that the phrase "loss of communication" and "power loss" or "loss of 
power" do not have the same meaning.  It was acknowledged by the Sector that Handbook 44 prohibits the use of 
manual weight entries on vehicle scales; however, the Sector could not reach a conclusion on what changes, if any, 
were needed to the existing language.  Some concerns were expressed that the manual weight feature should not be 
allowed in software for vehicle scale systems at all.  It was noted, however, that like a typewriter, if the computer 
system is not connected to the scale, the computer is no longer part of the weighing system.  The NTEP laboratories 
agreed to discuss this issue further to see if they might be able to develop a recommendation for addressing these 
concerns. 
 
Part B: Entries of Tare  
Part B of this item had to do with entries of tare when power loss occurs.  Due to time constraints this item was not 
considered by the Sector. 
 
21. Self-Checkout Scale Systems 
 
Conclusion: The Sector agreed that the systems would be subject to type evaluation.  The criteria to be applied would 
be the same as in the checklist for ECR's interfaced with scales combined with facilitation of fraud criteria.  The Sector 
agreed that, if a video display were the primary indicator, it would not have to be tested for influence factors 
requirements unless the A/D convertor were located in the display. 
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22. Provisional Certificates C Wheel Load Weighers 
 
Conclusion: The Sector agreed that issuance of provisional CCs for wheel load weighers and portable axle load 
weighers is still appropriate.  However, should they elect to do so, manufacturers should be able to get a full CC by 
following the policy stated under Section 4.  Influence Factors Testing of Larger Scales Not Using NTEP Load Cells 
(and the Load Cells Cannot be Tested Separately) of Publication 14 (pp. 1-10 of the 1996 edition of Publication 14).   
 
It was agreed that the wording in the policy be changed to reflect these positions.  The wording will be modified as 
follows: 
 

4.  Influence Factors Testing of Larger Scales Not Using NTEP Load Cells (and the Load Cells 
Cannot be Tested Separately) 

 
In November 1996, the Weighing Sector agreed that wheel load weighers and portable axle load 
scales which are not equipped with NTEP approved load cells and which do not lend themselves to 
being tested in NTEP environmental chambers would not be required to comply with the following 
policy; these devices may continue to receive provisional Certificates of Conformance based upon 
influence factor data collected by the manufacturer and testing performed by an NTEP laboratory.  
However, should a manufacturer of such a device wish to obtain a full Certificate of Conformance, 
the policy outlined below can be followed to satisfy the influence factors requirements to obtain a 
full Certificate. 

 
In December 1992 the Technical Committee Weighing Sector voted and established the following 
technical policy for devices which are not equipped with NTEP approved load cells and which do 
not lend themselves to being tested in NTEP environmental chambers, (e.g., some wheel load 
weighers and crane scales).



1996 NTETC Weighing Sector Summary 
 

 16 

 
 



 
 
 
PARTICIPANTS           ORGANIZATION  
 
Nigel Mills, Chair            Hobart Industries 
Debbie Ripley, Tech. Advisor          OWM, NIST, Gaithersburg, MD 
Tina Butcher              OWM, NIST, Gaithersburg, MD 
Tom Bartel              Force Group, NIST, Gaithersburg, MD 
Larry Turberville             AL NTEP Laboratory, Cherokee, AL 
Bill Fishman              NY NTEP Laboratory, Albany, NY 
Ed Szesnat              NY NTEP Laboratory, Albany, NY 
Charles Carter             OK NTEP Laboratory, Oklahoma City, OK 
Jim Truex              OH NTEP Laboratory, Reynoldsburg, OH 
Bill West              OH NTEP Laboratory, Reynoldsburg, OH 
Andrea Buie              MD NTEP Laboratory, Annapolis, MD 
Steve Cook              CA NTEP Laboratory, Sacramento, CA 
Norman Ingram             CA NTEP Laboratory, Sacramento, CA 
Richard Suiter             NE NTEP Laboratory 
G. Weston Diggs             VA Office of Prod. & Industry Standards 
Renald Marceau             LMB Canada 
Michel Miranda             LMB Canada 
Dennis A. Krueger            NCR 
John J. Elengo             Consultant 
Bob Brumbaugh             Systems Associates, Inc. 
Lou Cerny              AAR 
Solomon Plange             BCE Technologies, Inc. 
Bill Goodpaster             Cardinal/Detecto 
Stephen Langford            Cardinal Scale MFG. Co. 
Michael Adams             Fairbanks Scales 
David Quinn              Fairbanks Scales 
Darrell Flocken             Mettler-Toledo, Inc. 
Gary Lameris             Hobart Corp. 
Paul Peterson             USDA GIPSA, Packers & Stockyards 
Mark Erickson             Rice Lake Weighing Systems 
John Hughes              Weigh-Tronix, Inc. 
Tom Luna              Scales Unlimited, Inc. 
Daryl Tonini              SMA 
Jeff Robidoux             HBM 
Jerry Wang              A&D 
Tom Vormittag             Commercial Testing & Engr., Kayentz, AZ 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



1998 NTETC Belt-Conveyor Scale Sector Summary 
 
 
 

 
18 

 
 
 
 



 
National Type Evaluation Technical Committee 

Weighing Sector  
Meeting Summary 

November 5 – 7, 1997, Gaithersburg, Maryland 
 

 
Agenda Items 

 
Carry-Over Items 

1.  Modification of Design ........................................................................................................................................... 1 
a)  Replacement of Concrete Decks with New Steel Decks 
b) Adding a dump option 

2.   Model Designation for Weight Classifiers ............................................................................................................ 3 
New Items 

3.  Metrologically Equivalent Load Cells .................................................................................................................. 3 
4.  Expression of vmin as a percentage of Load Cell Capacity .................................................................................. 5 
5.  Use of "→0/T←" Key on Scales ............................................................................................................................ 5 
6.  Multiple Weighing Elements Interfaced with a Single Indicator ....................................................................... 6 
7.  Weight Accumulators ............................................................................................................................................ 7 
8.  Testing to CLC on NTEP Tests of Combination Railroad (RR) Track/Vehicle Scales ................................... 7 
9.  Tracking of Manually-Entered, Non-Weighed Multi-Item Unit Prices ............................................................ 8 
10.  Price Look-Up (PLU) with an "Open" Tare........................................................................................................ 8 
11.  Procedures for Verifying Accuracy of Weight Unit Conversions ...................................................................... 8 
12. Printing and Display of Items by Count ............................................................................................................... 9 
13. Permanence Criteria for Labels for Packages ..................................................................................................... 9 
14. Weight Displays Visible to the Operator ............................................................................................................ 10 
15. Criteria for Modular Scales................................................................................................................................. 10 
16. Clarification of Scales to be Selected for Test When the Range of Capacities is "Narrow" ......................... 11 
17. Vehicle Scales Used for Livestock Applications................................................................................................. 11 
18. Use of Upper Case Abbreviations on Weighing Devices and Printed Tickets ................................................ 12 
19. Manual Weight Entries and Communication Loss in Vehicle Scale Systems ................................................. 12 
20. Marking of Weighing Elements and Indicators that are "Not Permanently Attached" ............................... 12 
21. Inclusion of Non-Handbook 44 Features in an "NTEP" Mode ....................................................................... 13 
22. Identification of Manual Weight Entries ........................................................................................................... 13 
23. Marking Requirements for Components of an ECR System ........................................................................... 13 
24. Percentage Tare .................................................................................................................................................... 13 
25. Definitions of Initial Zero Setting Mechanism (IZSM) and Automatic Zero Setting Mechanism (AZSM) . 14 
26. Separate Testing for Junction Boxes .................................................................................................................. 14 
27. Software Evaluation Policy ................................................................................................................................. 15 
28. Production Meets Type ........................................................................................................................................ 15 
29. Upgrade of Pre-NTEP Certificates ..................................................................................................................... 15 
30. Grain Test Scales .................................................................................................................................................. 16 
31. Update on US/Canada Mutual Recognition Program and testing to OIML Requirements .......................... 16 
 
 
 
 
Changes in Membership: 
 
Dick Suiter, technical advisor, reported on changes in membership since last meeting: 
  Steve Cook replaces Darrell Guensler 
  Jim Vanderweilen replaces Paul Petersen 
  Bill Brasher appointed as a new member 
 
 

Carry-Over Items: 
 
1.  Modification of Design 
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a)  Replacement of Concrete Decks with New Steel Decks 
 
Background and Discussion: 
a) Last year the sector agreed to modify Part 6. Platform Material, pp. 1-12, NCWM Publication 14, 4th edition, May 1996 
as follows: 
 

6. Platform Material 
 
In the case of a weighbridge design where the deck is integrated into the weighbridge so as to be structurally 
significant, both concrete and steel decks must be tested separately in order to cover both options on an NTEP 
Certificate of Conformance; full NTEP tests are required on both options unless NTEP decides otherwise. A 
composite scale consisting of a minimum of two decks, (i.e., two spans), one span deck being of steel construction 
and the other of concrete may be submitted and tested to include both types of decks. Concrete-deck and steel-deck 
scales should be marked with unique model designations to indicate the difference in platform material. 

 
The sector also agreed that examples should be added to Publication 14. Representatives from the Scale Manufacturers 
Association's (SMA) technical committee agreed to develop example diagrams.  The Sector was provided examples to be 
added to Publication 14. (Attachment; Carry-over Item 1 a) 
 
The Sector agreed that the top four examples are not interchangeable and would require testing. In the bottom two 
examples, the dump options simply sit on top of the scale; the Sector agreed to these are interchangeable and would not 
require additional testing. Comments were made that the appears to address only electronic scales; however the Sector 
agreed that the concept would app] to both electronic and mechanical scales. 
 
Conclusion: The Sector reviewed diagrams of six different designs of weighing elements which were submitted by 
Fairbanks Scales. The Sector agreed to add the diagrams to the Technical Policy for Scales Section of NCWM 
Publication 14 to provide guidance to NTEP in determining in the amount of testing required to cover both concrete 
and steel deck options on a vehicle scale CC The Sector agree that this policy will apply to electronic and mechanical 
scales. 
 
The Sector agreed that the decks in the first four designs are an integral part of the weighing element; in order to 
cover both concrete-and steel deck options on scales of these designs, testing would need to be performed on both 
types of decks. The decks in the latter two designs simply s, on top of the weighing element and are not an integral 
part of the design; both steel and concrete deck options can be included on the CC based on testing with either a 
steel or concrete deck version. 
 
The Sector noted that the diagrams are not intended to he all encompassing and that other design of scales may 
exist, NTEP will assess such designs on a case-by-case basis to determine the amount and type of testing required 
to cover both concrete-and steel deck options. 
 
b) Adding a dump option 
 
Background and Discussion: 
 
b) At the last Sector meeting the issue of adding a dump option was not resolved. The SW Technical Committee was asked 
to provide input. The sector has been asked to reconsider this item (Attachment; Carry-over Item I b) 
 
Discussion: Comments were made that this is a design consideration, not a performance consideration. Field officials have 
expressed concern that the addition of this option may, over time cause performance problems with the repeated lifting 
and lowering of the deck. The Sector generally agreed that, if it is a new device and new technology, it might require 
testing; however since the option does require field verification already, there is no reason to require an additional 
permanence test. 
 
Conclusion: The Sector agreed that a dump-type option can be added to a scale with an existing NTEP CC without 
the need to perform additional testing. With a dump option the original load receiving element (deck) is replaced 
with the dumping mechanism The original structural weighbridge is still in place and keeps the weighing elements 
(levers or load cells) in place. 
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In a related discussion, the Sector expressed the opinion that, if a dump-type option is added to a device without an 
NTEP CC (such as a device installed in a state prior to the adoption of NTEP), this would not be a modification of 
type and should not necessitate NTEP testing on the scale, in order to be in compliance with Handbook 44. 
 
2. Model Designation for Weight Classifiers 
 
Background:  At the last meeting of the Weighing Sector it was suggested that the Scale Manufacturers Association’s 
(SMA) Technical committee could review this item and submit a proposal to be considered by the Sector.  The Sector 
was asked to consider that proposal.  (Attachment; Carry-over Item 2) 
 
Discussion:  a member asked whether or not this would be a sealable feature.  Tina Butcher explained special marking 
“for Postal Use Only…” would not be required if the option selected is continually displayed.  The Sector recognized how 
difficult it is for a field official to determine whether or not a scale is actually in a weight classifier mode. 
 
Conclusion:  The Sector supports the options presented by Mettler-Toledo and the SMA Technical committee; Dick 
Suiter and Tina Butcher will develop language for consideration by the Sector for proposal to the S&T Committee 
to recognize weight classifying “options” presented in H44.  A letter ballot will be sent to the Sector with the 
proposed language; if accepted, the language will be forwarded to the regional S&T Committee for consideration. 
 

New Items: 
 
3. Metrologically Equivalent Load Cells 
 
Source:  NIST Office of Weights and Measures 
 
Background:  NCWM Publication 14 currently includes criteria for the substitution of load cells in scales under Section 
D. of the NTEP Technical Policy for Scales.  This criteria allows “metrologically equivalent” load cells from the same or 
different manufacturer to be substituted into a scale covered under an NTEP Certificate of Conformance (CC) without 
invalidating the CC for that scale.  This section specifies that the substitution is permitted provided that the load cells to 
be substituted: 
 

1. Have been evaluated separately and have a CC 
2. Have as many or more verification scale divisions for the same (single or multiple load cell) application as the load 

cells originally used in the scale; 
3. Have a minimum verification scale division that is suitable for the application; 
4. Are of the same basic type as the cells being replaced; and 
5. Can be placed in the scale without any modification to the basic design of the load cell mounting assembly. 

 
Recommendation:  The existing criteria does not specify whether or not the cells being submitted must be of the same 
capacity as the original cells. The Sector was asked to clarify this point so that appropriate text can be added to Publication 
14. If the cells do not have to be of the same capacity, the Sector may wish to consider whether or not a limit should be 
placed on the permitted difference in capacity between the original and substituted cells. For multiple cell applications, it 
is possible that other characteristics such as output versus load may dictate that the capacity be the same unless all cells 
are replaced. 
 
NTEP has also been asked if the load cell in a scale tested as a complete device could be replaced in subsequent production 
devices with one having a larger vmin, while still meeting requirements for "do'. 
 
A third point that needs to be addressed by the Sector is how to determine what constitutes a metrologically significant 
modification to the design of a load cell. NTEP has periodically received questions concerning various changes which 
have been made to load cells to enable mounting of the cells in a final installation. For example, is mechanical modification 
of the cell by drilling a mounting hole in the body of the cell considered a metrologically significant change? When would 
additional testing be required? 
 
What is considered metrologically equivalent or metrologically significant? A definition of metrologically significant 
added to Handbook 44 would clarify some of the questions. 
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Discussion: A sector member asked whether or not hydraulic load cells which are covered by a separate NTEP CC can be 
substituted for strain gauge cells in a full electronic scale as long as all of the cells are replaced. During discussion of the 
of this issue, the Sector determined that there are two issues to be addressed. One has to do with a scale that has been tested 
in totality. The other issue pertains to the substitution of NTEP approved load cells in a scale. A suggestion was made to 
break into separate scenarios and assess each separately as outlined below. 
 
Scenario 1: If a scale is tested as a complete scale and it uses NTEP load cells, can a load cell of a different capacity be 
substituted (assuming other 5 criteria are met) without additional testing? 
 
Discussion: The Sector recognized that when dealing with load cells with their own CC it is not as critical as to whether 
or not the entire scale has been subjected to environmental testing. The key is maximum permissible error, independent of 
capacity. There is not a need to evaluate the entire scale for factors specific to load cells such as the shape of the curve, or 
the effect of temperature on zero. As long as the cell has been evaluated separately; has an appropriate vmin; is the same 
accuracy class; and is the same basic type being replaced, etc. then substitution may be appropriate. One member suggested 
that if the Sector thought it was acceptable to substitute a cell(s) of higher capacity it might also consider a cell of slightly 
smaller capacity (e.g. 10 to 15%) as long as all the other requirements are met. 
 
Conclusion Scenario 1: Add the following to the substitution of load cell criteria: 
 

6. Have a capacity that is greater than or not less than 85% of the capacity of the original cell. 
 
Scenario 2: Large capacity scale which uses load cells which have been tested separately, indicator which has been tested 
separately, and the evaluation is performed on the weighing element in conjunction with these components. 
 
Discussion: A member commented that the same criteria as scenario I would apply. The Sector agreed that changing a 
load cell does not automatically invalidate the CC; however, care must be taken to be sure that the scale meets all 
requirements relating to vmin, nmax, etc. 
 
Conclusion Scenario 2: The same criteria as established in Scenario I applies. 
 
Scenario 3: If a scale is tested as a complete scale and it uses NTEP load cells, can a load cell of a smaller vmin be substituted 
(assuming other 5 criteria are met) without additional testing? 
 
Discussion: The Sector was asked to consider an indicator and load cell submitted for evaluation, where a cell with a small 
vmin was selected to compensate for poor A/D conversion in the indicator. The Sector was also asked to consider that, if a 
cell with a larger vmin were allowed to be substituted in this situation, there would likely be problems with zero drift. 
 
Conclusion Scenario 3: For scales tested as a complete unit, the vmin is less than or equal to that which was tested. 
 
Scenario 4: A large capacity scale which uses load cells which have been tested separately, an indicator which has been 
tested separately, and the evaluation is performed on the weighing element in conjunction with these components. 
 
Conclusion Scenario 4: Point number three in the substitution criteria would apply. There is no restriction on the 
size of the vmin of the cell selected for substitution as long as the formula is met and it is suitable for the application. 
 
Scenario 5: Companies sometimes make physical changes to load cells in the process of mounting them in complete scales. 
For example, drilling holes to accommodate mounting of the cells in the scale. What guidelines should be followed in 
determining when these changes are significant? 
 
Discussion: The Sector was informed that physical changes to the load cell may not be readily apparent, but may affect 
linearity and hysteresis of the cell. The degree of performance change cannot be predicted. The Sector agreed that it is the 
responsibility of the load cell manufacturer to notify NTEP when physical changes are made to a cell after a CC has been 
issued. 
 
Conclusion Scenario 5: It is the manufacturer's responsibility to notify NTEP when changes are made which are 
metrologically significant NTEP will continue to assess these changes on a case-by-case basis, and requiring 
additional testing as determined appropriate. NTEP will rely heavily on the expertise of the manufacturer in 
making this assessment. 
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Scenario 6: Can NTEP strain gauge load cells be replaced with NTEP hydraulic load cells? 
 
Discussion: The Sector received comments from a manufacturer of hydraulic load cells who gave examples of 
replacements of all strain gauge load cells in a vehicle or livestock scale with hydraulic load cells. The Sector agreed that 
the situation presented by the manufacturer would only be appropriate if the original mountings remained unchanged, 
otherwise, the criteria presently specified in Section D, part 5, would apply and additional testing would be required. 
 
Conclusion Scenario 6: The Sector agreed that, provided that all other substitution criteria are met, it is appropriate 
to substitute hydraulic load cells with strain gauge load cells. However, it was noted by a hydraulic load cell 
manufacturer that such substitution would not be possible without modification to the load cell mounting design. 
The Sector noted that, should changes be required to the mounting assembly, additional testing would be required 
as is required for such substitutions of strain gauge load cells. 
 
Definition for "Metrologically Significant”:  The Sector discussed the possibility of developing a definition for 
“metrologically significant"; however the Sector does not feel that it is possible to come up with a definition that 
would encompass all of the possible factors that would be considered metrologically significant. 
 
4.  Expression of vmin as a percentage of Load Cell Capacity 
 
Background:  Some manufacturers have been marking vmin values as a percentage of load cell capacity rather than 
specifying a specific value for vmin The Sector was asked to consider an alternative method for expressing vmin values along 
with the current method. 
 
Discussion: John Elengo informed the Sector of the changes being considered to OIML R60 at present. Among the changes 
being considered is a proposal to designate a factor "Y" which expresses vmin in terms of load cell capacity. The proposal 
includes a formula "Y = emax / vmin in which the ratio is in effect a percentage. He recommended that if Sector is going to 
introduce the ultimate possibility that the vmin can be expressed as a percentage, then consideration should be given to 
using the factor of "Y". 
 
Conclusion: The Sector decided to carry this item over to enable further study and possible additional action to 
harmonize with changes being considered to R60. In the meantime, manufacturers are not precluded from 
expressing capacity in terms of a percentage. 
 
 
 
 
5.  Use of "→0/T←" Key on Scales   
 
Source:  NTEP Weighing Labs/Canada 
 
Background: Canada was asked to evaluate a device under the mutual recognition program which was equipped with a 
→0/T← key. When asked for an assessment of the device function, the NTEP Weighing Labs noted that Handbook 44 
does not permit the use of a combined →0/T← key to identify a key which functions as a zero key; a clear indication that 
tare has been taken must be provided. However, it was noted that this device functioned somewhat differently. On this 
scale, the →0/T← key functions as a zero key for the first seven scale divisions (7d); for loads greater than seven divisions, 
the →0/T← functions as a tare key. 
 
There was concern on the part of the laboratories that this device would not be suitable for use in most direct sale 
applications since it is not uncommon to find, in many direct sale applications such as a supermarkets, tare values which 
are below 7d. However, the laboratories felt that this scale might be accepted if the following steps were taken: 
 
 The →0/T← key marking is acceptable provided that the scale were clearly marked adjacent to the key with a 

statement similar to "Zero up to 7d; tare over 7d". 
 

 The scale must be marked with the statement "Not for use in direct sale to the public" 
 
Recommendation: The labs believe this position meets the intent of Handbook 44, but would like for the Sector to confirm 
that the position is appropriate. In addition, the Sector believes that a Handbook 44 change might be warranted. A weighing 
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lab representative will be drafting language for the Sector to consider as a possible proposal to the S&T Committee. The 
Sector was asked to review the following draft language for submission to the S&T Committee. 
 
The Sector was asked to consider the following proposed language: 
 

S.2.1.6. Zero - Tare "O/T" Key - For scales not intended to be used in direct sales applications, a 
combined zero & tare function key may be used, provided the device is clearly marked as to how the key 
functions, such as "The O/T key functions as a semi automatic zero setting mechanism up to 7 scale 
divisions and as a tare mechanism for loads of 7 scale divisions or greater". The device must also be 
marked on or adjacent to the weight display "Not for Direct Sales". 

 
Discussion: A question was raised as to the US objection to the use of the combined key? Tina Butcher, NIST, explained 
that H44 requires a clear indication that tare has been taken. When a combined key is used, the device cannot determine 
whether the intent is to take tare or to rezero the scale. Thus, the scale cannot indicate that tare has been taken. Comments 
were made that the use of a combined key could help simplify the operation of the device. The Sector agreed there was not 
a technical problem with the concept. The Sector supports the proposed language however, it was agreed that the sample 
marking statement included in the proposed language should be eliminated since the use of specific numbers may be 
confusing. 
 
Conclusion: The Sector agreed that the proposed S.2.1.6. should be modified by deleting the example. The revised 
proposal is to be submitted to the S&T Committee and will read as follows: 
 

S.2.1.6. Combined Zero-Tare ("O/T") Key. - For scales not intended to be used in direct sale 
applications, a combined zero and tare function key may be used, provided that the device is clearly 
marked as to how the key functions. The device must also be clearly marked on or adjacent to the weight 
display "Not for Direct Sales." 

 
6.  Multiple Weighing Elements Interfaced with a Single Indicator 
 
Source:  NTEP Weighing Labs 
 
Background: NTEP has been getting an increasing number of questions about applications in which multiple weighing 
element scales are interfaced with single indicators. In particular questions have been raised about whether or not individual 
scales covered by individual NTEP CC's can be combined to create a multiple-weighing element system that is covered 
by an NTEP CC. 
 
The NTEP labs believe that, provided that the components are compatible and the indicator has been evaluated for multiple 
weighing element applications, such a system would be covered by an NTEP CC. 
 
The labs agreed that multiple weighing elements which are physically connected together must be treated as a single scale 
and the dimensions of the resulting scale must be covered by the existing CC, otherwise additional testing must be 
performed in order to cover the device on an NTEP CC. 
 
Recommendation: The labs recommend reviewing criteria established in 1990 by the S&T Committee and including any 
criteria which are not already referenced in Publication 14. It may also be appropriate to add criteria to the technical policy 
section outlining multiple weighing element combination scales as shown in Attachment; Item 4. 
 
Discussion: The Sector agreed that vmin requirements could be a problem with additional load cells being added. Multiple 
load receiving elements coupled together electronically could create a system with the number of load cells making it 
difficult to meet the formula of vmin ≤ d//n] where "n" represents the number of load cells in the system. A lab representative 
requested clarification as to whether two weighing elements placed side by side to make system for weighing wide vehicles 
would require additional NTEP testing. Diagrams of various configurations were reviewed by the Sector for possible 
inclusion in Publication 14 (Diagrams Item 4 attached). 
 
Conclusion: The Sector agreed that the diagrams reviewed during the meeting can be incorporated into NCWM 
Publication; included with the diagrams will be information indicating what is needed to have the entire system 
considered to be an NTEP system In examples 3 and 4 reviewed by the Sector, it was agreed that the NTEP CC for 
the indicator must have the option for multiple weighing element applications listed on the CC and testing must 
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have been performed to include this option. For examples I and 2, it is not necessary to have an indicator with a 
specific option for multiple weighing element applications listed on the CC. The SMA Technical Committee is asked 
to review procedures for testing side-by-side scales and provide any suggestions to the Sector. 
 
7.  Weight Accumulators 
 
Source:  NTEP Weighing Labs 
 
Background: Publication 14 does not adequately address the new features that labs are seeing on scales with weight 
accumulation features. 
 
Recommendation: The Sector was asked to review language ( see attachment item 5) submitted by the NTEP labs for 
addition to Publication 14 under the section on scales with weight accumulation features. 
 
Conclusion: The Sector agreed to add the proposed procedure and criteria in the attachments to Publication 14. 
 
8.  Testing to CLC on NTEP Tests of Combination Railroad (RR) Track/Vehicle Scales 
 
Source: NTEP Weighing Labs 
 
Background: RR Track scale testing performed by GIPSA presently includes testing with loads placed to the right and 
left of each section. Questions have been raised about whether or not a midsection test must also be performed on 
combination RR Track/Vehicle scales to verify the CLC rating of the scale. 
 
A question was also raised concerning the required markings for a combination RR Track/Vehicle scale. RR Track scales 
are required to be marked with a section capacity, and Vehicle scales are required to be marked with a CLC. However, 
Handbook 44 does not clearly specify what markings are required for a combination RR Track/Vehicle scale nor does it 
specify how the formula [nominal capacity ≤ CLC x (N - 0.5)] where "N" = the number of sections in the scale is to be 
applied to such scales. For example a RR Track scale may have a section capacity of 300 000 lb or more. For weighing 
vehicles the CLC required could be much lower; however if the manufacture must meet the [nominal capacity: ≤ CLC x 
(N - 0.5)] formula, the resulting CLC will be much larger than is necessary for vehicle weighing applications. In addition, 
a larger CLC value will require the manufacturer to provide a much larger amount of known test weights for an NTEP 
evaluation. 
 
At the State Laboratory Metrology Subcommittee Meeting held during the 82nd Annual Meeting of the NCWM, a 
recommended procedure for performing strain load tests was presented. The recommendation was forwarded to the 
Weighing Sector to be considered for inclusion in Publication 14. (Attachment; Item 6) 
 
Recommendation: The NTEP labs believe that a midsection test is still necessary for RR Track/Vehicle Scales to verify 
the declared CLC since one objective of the NTEP test is to verify the CLC declaration and the CLC test is performed with 
the weights applied over the mid-section. The labs agreed that the requirement to provide 90 percent of the CLC in known 
test weights for the NTEP test still applies. The labs would like confirmation from the Sector on this point and would like 
to see this clarified in Publication 14. 
 
The Sector was also asked to consider recommending the addition of a footnote to Handbook 44, Section 2.20, Scales, 
Paragraph S.6. 1. to read: 
 
 For combination RR Track/Vehicle scales the capacity for rail weighing need not meet this formula." 
 
Discussion: The Sector reviewed the current marking requirements and testing procedures for RR scales and vehicle scales. 
The discussion also included examples of what is being currently marketed. 
 
Conclusion: The Sector agreed that NTEP should continue to apply both the RR Track Scale and the Vehicle Scale 
test procedures to NTEP tests of combination RR Track/Vehicle Scales; this requires that a CLC test must be 
performed. The Sector acknowledged that the tests can be performed as a single test. In order to add the vehicle 
scale option to a RR scale CC, additional mid-section testing must be performed. The Sector agreed to ask the SMA 
technical Committee to: (1) review the issue of how a CLC should be developed for a combination vehicle/RR scale; 
and (2) determine what minimum amount of test weight and minimum strain load procedures should be required 
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for RR scales. The Sector agreed to incorporate the strain load test procedures developed by the Metrology 
Subcommittee to the extent possible into the existing strain load procedures in Publication 14. 
 
9.  Tracking of Manually-Entered, Non-Weighed Multi-Item Unit Prices 
 
Source: NTEP Weighing Labs 
 
Background: During an NTEP evaluation of an electronic cash register (ECR), there was some confusion over the intended 
application of Section 9.1 of the ECR/Scales checklist. There was a question about whether or not manually-entered, 
non-weighed, multi-item unit priced items must be tracked throughout an order. The checklist clearly states that, for prices 
entered via price lookup numbers (PLU's), the system must keep track of the total count of split-priced items in the order; 
however, it is not clear if the manually-entered items must be tracked. Given the way that the checklist was worded, it did 
not seem to be the Sector's original intent to require the manually entered items to be tracked throughout an order. 
 
Recommendation: The labs agreed to forward the following proposed changes to Publication 14 to the Weighing Sector 
for consideration. (Attachment) 
 
Discussion: The problem was not clear to some Sector members. Tina Butcher explained a scenario where items were 
being manually entered into an ECR. At a place of business using less complex devices without PAU's associated with all 
sales, if more than one commodity such as cans of soda and cans of corn were both offered at 3/$1.00, the device would 
not have any way of distinguishing between the commodities when the price information is entered manually. For example, 
if two cans of soda and one can of corn were bought to the register mixed with a number of other commodities and entered 
as 2@3/$1.00 and 1@3/$1.00, the price of the sodas could ring up as $.67, and the corn could ring up as $34. If the two 
cans of soda and the can of corn were all entered at different times as 1@3/$1.00 they each could ring up as $34. The 
system would not be required to keep track of the manually entered commodities throughout the order. Dennis Kruerger 
expressed concern that this was not a device issue and should be referred to the NCWM L&R Committee for consideration. 
 
Conclusion: Accept the proposed changes to Publication 14 as shown in the attachment, Dennis Krueger will 
develop a proposal for eventual submittal to the MR Committee to address the concerns about the pricing practices 
that exist with multiple item prices. Dick Suiter will forward a letter ballot to the Sector to accept the proposal, if 
the Sector agrees, the proposal will be forwarded to the regional S& T Committees for consideration. (Editor's note: 
After the Sector meeting Dennis Krueger reviewed the recommendation further and decided that, since it applied only 
to ECR's, he was withdrawing his concern and would not prepare a proposal for ballot.) 
 
10.  Price Look-Up (PLU) with an "Open" Tare 
 
Source: NTEP Weighing Labs 
 
Background: Questions were posed to OWM by a manufacturer concerning the proper application of the criteria for tares 
associated with PLUs. The particular area questioned was that of Section 3 of the ECR/Scales checklist which includes a 
statement indicating that, for tares stored with PLUs, the customer must not be able to choose different size containers. 
The labs agreed with OWM's position that, as long as the system includes provision for entering the correct tare (e.g., 
programming several PLUs with different tares for the same commodity, enabling the user to select from a menu of tares, 
etc.), the system should not prohibit associating tares with PLUs for items with variations in tare material. 
 
Recommendation: The Sector was asked to consider proposed changes to Section 3 of the ECR checklist as outlined in 
Attachment; Item 8. 
 
Discussion: The Sector considered the proposed changes to section 3 and agreed with the position of OWM and the labs. 
 
Conclusion: The Sector agreed to accept the proposed changes to Section 3 of the ECR checklist as outlined in the 
attachment. 
 
11.  Procedures for Verifying Accuracy of Weight Unit Conversions 
 
Source: NTEP Weighing Labs 
 



1997 NTETC Weighing Sector Summary 
 

 9 

Background: (See also discussion on procedures for verifying percentage tare features in Agenda Item 22) The labs noted 
that examples would be beneficial to specify a possible method for verifying the accuracy of weight unit conversions (e.g., 
lb to kg). The Canadian laboratory manual has a detailed section on how to verify accurate conversion along with examples 
of compliance and non-compliance. 
 
Recommendation: The Weighing Sector was asked to review the applicable section of the Canadian laboratory manual for 
addition to Publication 14.(Attachment; Item 9) 
 
Discussion: The Sector reviewed the section of the Canadian laboratory manual for verifying accurate unit conversions. 
A member questioned whether or not the Canadian procedure agreed with SI unit conversions. 
 
Conclusion: The Sector agreed that the conversion values should be based on recognized international standards 
for S1 units. The Sector agreed that, after verifying that the procedures are consistent with these practices, the 
proposed test procedures and examples can be incorporated into Publication 14 in the appropriate places. 
 
12. Printing and Display of Items by Count 
 
Source: NTEP Weighing Labs 
 
Background: The labs do not feel that it is appropriate to be able to enter items by count while a load is on a scale. The 
requirement in Scales Code paragraph S. 1.8.4. for a printed receipt was added to address scales with PLU capability to 
ensure that the customer is given adequate information about the transaction. When PLUs or speed keys are used, there is 
not sufficient time for a customer to assimilate the information. Therefore, "low end" (limited feature) scales with speed 
keys and accumulation capability, but no PLU capability would still be required to provide a printed receipt. 
 
Recommendation: Language may need to be added to Publication 14 to confirm this position. 
 
Discussion: The Sector discussed applications of scales being used to generate labels for items sold by count. For example, 
prepackaged bakery items sold by count. 
 
Conclusion: The Sector agreed that computing scales without multiple sales accumulation capability should be 
treated differently than described in Section 26.2. which addresses Nonweighed items on Computing Scales With 
Multiple Sales Accumulation Capability. The Sector agreed that changes should not be made to Section 26.2. The 
Sector also agreed to create a new section which applies to scales without accumulating capabilities that would 
require the scale to either (1) blank the display; or (2) operate only under no load condition prior to printing labels 
for items sold by count. 
 
13. Permanence Criteria for Labels for Packages 
 
Source: NTEP Weighing Labs 
 
Background: Questions were raised concerning whether or not permanence criteria should be applied to labels generated 
by scales for packages. The labs agreed that the labels should be reasonably durable, but that the marketplace will generally 
take care of non-permanent labels which cannot be read by consumers. For example, if labels fall off or become obliterated 
during normal consumer handling, this will result in the need to reweigh and label the items; stores will likely switch to a 
more permanent label to avoid the labor of repackaging. 
 
Recommendation: The labs agreed that the criteria for permanence of package labels should not be as stringent as that for 
marking requirements; however, a statement should be included in Publication 14 to state that labels must be compatible 
for use in the environment in which the device is going to be used. The laboratories do not feel that any special tests should 
be performed to demonstrate the relative permanence of the labels (particularly since the device owner may purchase labels 
of varying type and quality from any source); however, Publication 14 should note that the labs will observe the durability 
of the labels used during evaluation for smearing or other obvious problems during normal handling. The Sector was asked 
to approve the addition of a statement to Publication 14 relating to the permanence of labels printed by the device being 
evaluated. 
 
Conclusion: The Sector agreed that the permanence criteria for ID badges and markings do not apply to labels 
generated by scales. The Sector agreed that no special tests shall be conducted for the permanence of labels. If the 
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labels become illegible in normal handling during the evaluation period, this must be corrected during the 
evaluation. In addition, the applicant should be notified of the requirements to meet the Fair Packaging and 
Labeling Act (FPLA). The Sector noted that the NTEP test is intended to demonstrate that the device can meet H44 
and suitability of equipment requirements and this must be demonstrated during the evaluation; it is the 
manufacturer's responsibility to ensure that the device continues to meet the requirements infield applications. 
 
14. Weight Displays Visible to the Operator 
 
Source: NTEP Weighing Labs 
 
Background/Recommendation: Questions have been raised in field applications about whether or not a weight display 
visible to the operator is required for ECR/scale systems; this has also been questioned by manufacturers of systems who 
want to ensure installations which comply with the NTEP CCs issued for these systems. The labs believe that a weight 
display visible to the operator is required for ECR systems. H44 General Code requirements G-S.5. I., G-UR. 1. 1., and 
G-UR. 1.2. already address this point. If the manufacturer feels that more explicit requirements are needed; a change to 
the Handbook should be proposed by the manufacturer. 
 
Discussion: The Sector reviewed the discussion from the Southern Weights and Measures Association. Some members 
felt that Handbook 44 currently addresses this problem adequately. 
 
Conclusion: The Sector feels that the weight information must be visible to all parties during a transaction. Though 
not unanimous in this position, there was general consensus that this interpretation is supported by existing 
Handbook requirements including, G-UR. 1. 1., G-S. 5. 1., and G-UR.3.3. Consequently, the Sector agreed that 
there is not a need to forward an item to the S& T Committee at this dine; if jurisdictions are having difficulty 
applying this requirement, it is up to them to submit a specific item to the S& T Committee for consideration. 
 
15. Criteria for Modular Scales 
 
Source: NTEP Weighing Labs 
 
Background: A number of questions concerning the modular scale criteria in Publication 14 have been posed. There are 
some inconsistencies in the criteria that need to be resolved such as the differences between the first part 6 "c." and the 
second part 6 "c." 
 
Further questions have been raised as to what deck design combinations qualify as "modular." The issue was discussed at 
the June 1990 Weighing Sector Meeting and some drawings were presented. The modular criteria to be added to 
Publication 14 was sent out and approved by letter ballot; however, there appeared to be no decision relative to deck 
designs. 
 
Recommendation: The labs developed proposed changes to the modular criteria to resolve the discrepancies and to redefine 
the limits of length and width that can be covered on a CC based on testing. The labs recommended that the following 
changes be considered by the Sector: 
 
 Test of a 2-module scale, can cover lengths up to 150% 
 Test of a 3- module or higher modular scale can cover lengths up to 200% 
 If the CLC of the scale is controlled, then the capacity of the scale may be increased to the limit allowed by the nmax 

and vmin, values of the load cells and the relationship between CLC, the number of sections in the scale, and the 
nominal scale capacity. 

 
 Example drawings should be included in Publication 14. (Attachment; Item 13) 
 
Discussion: The Sector reviewed the example drawings. Some members felt that all of the examples were appropriate 
modular designs. One member expressed a concern that modular technology has changed significantly. 
 
Conclusion: The Sector agreed to include the diagrams presented in the June 21, 1990 letter from Terry James to 
Henry Oppermann in Publication 14 as examples of modular designs. The Sector also agreed to ask the SMA 
Technical Committee to examine the existing modular criteria, especially in light of new technology, and 
recommend any changes which might be needed to the criteria. 
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16. Clarification of Scales to be Selected for Test When the Range of Capacities is "Narrow" 
 
Source: NIST/OWM 
 
Background: Interpretation of the criteria for scales under 30 000 lb has been difficult when trying to determine when a 
range of capacities is "narrow." The guidelines note an example of 50 lb, 100 lb, and 200 lb as being narrow enough to 
require submission of one mid-range device; however, the only other example given is that of an extremely wide range of 
10 lb to 10 000 lb. This leaves room for a significant amount of variation in interpretation. Ratios such as that given for 
load cells (4:1 from extremes and 10: 1 overall) would be very helpful in ensuring consistency in applying this criteria. 
 
Recommendation: The Sector was asked to give additional guidance and establish guidelines (such as ratios) for identifying 
the capacity(ies) of scale to be submitted for test. 
 
Discussion: The Sector discussed whether or not there was a similar policy in OIML. Debbie Ripley, NIST Office of 
Standards Management, indicated that a recent recommendation included ratios of 5:1 and 10: 1 for R60 Load Cells 
(similar to the Publication 14 policy); but also included family criteria. Darrell Flocken, Mettler Toledo, thought there was 
information in the WELMEC document relative to capacity ratios. 
 
Conclusion: The Sector agreed that the 4:1 and 10:1 ratios can be used to define what constitutes a "narrow range” 
Darrell Flocken agreed to forward the WELMEC document to the technical advisor. The technical advisor will 
make recommendations to the Sector for additional changes to the Publication 14 criteria to harmonize with the 
WELMEC document. 
 
17. Vehicle Scales Used for Livestock Applications 
 
Source:  NTEP Weighing Labs 
 
Background: At its last meeting, the Sector agreed that vehicle scales used for livestock applications must be evaluated as 
dual application devices. The amount of additional testing was not specified. 
 
Recommendation: The labs believe that the primary area of difference between vehicle and livestock applications is that 
of the shift test. Because of the differences in load distribution (i.e., the load is well-distributed over the deck in livestock 
applications, whereas, the load is concentrated in specific areas in vehicle scale applications) the labs do not believe that 
it is appropriate to cover livestock applications based upon vehicle scales tests without additional testing. Consequently, 
the labs recommend specifying the following in the technical policy section of the checklist: 
 
If a scale is tested according to the livestock scale criteria, including the placement of weights over both section and 
mid-section, then both vehicle and livestock applications can be included on the CC. (This assumes that the amount of 
weight is equal to at least 90 percent of the CLC.) If a vehicle scale is to be used for livestock applications, then additional 
testing as specified in the permanence tests for livestock scales must be performed. The Sector was asked to approve the 
addition of this section to Publication 14. 
 
Discussion: The Sector discussed the differences in loading patterns on livestock scales and vehicle scales. Livestock scale 
generally have the load well distributed over the platform whereas, vehicle scale have the load concentrated in specific 
areas. Livestock scales also receive additional dead load when racks and gates are installed as part of the weighing element. 
 
Conclusion: The Sector agreed to add the following policy to the Technical Policy Section of the Scales Checklist in 
Publication 14: 
 

If a vehicle or axle load scale is tested according to the livestock scale criteria, including weights 
placed over both section and mid-section, then both vehicle and livestock applications can he 
included on the CC. (This assumes that the amount of weight is equal to at least 90 percent of the 
CLC.) If a vehicle scale is to be used for livestock applications, then additional testing as specified 
in Section 63. Performance and Permanence Tests for Livestock Scales must be performed. The 
Sector agreed that this would be a one-time test (Le., no permanence test); however, NTEP 
reserves the right to conduct a permanence test if the initial test results warrant the additional 
testing. 
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18. Use of Upper Case Abbreviations on Weighing Devices and Printed Tickets 
 
Source:  NTEP Weighing Labs 
 
Background: Uppercase abbreviations for symbols such as "Ib" and "kg" are sometimes more legible and understandable 
than are the lower case abbreviations. Publication 14 is clear on the use of upper/lower case in some areas, but is not 
specific in others. In fact, printing of uppercase is permitted if lower case units cannot be printed. 
 
Recommendation: The labs believe that, as long as the indications are clear, legible, and understandable, either case should 
be permitted, and they noted that, in some cases, upper case are easier to understand. The Sector was asked to approve the 
addition of this policy to Publication 14. 
 
Conclusion: The Sector agreed that the use of either upper or lowercase values are permitted to identify units of 
measure on printed indications, displayed indications, or markings on devices. The Sector noted that the use of 
lower case is preferred to harmonize with SI standards to the extent possible; however, provided that the indications 
are clear, legible, and easily understandable, either case is permitted. 
 
19. Manual Weight Entries and Communication Loss in Vehicle Scale Systems 
 
Source: NTEP Weighing Labs 
 
Background: Labs are encountering devices in which the manufacturer sets up a "hot" key which can be used to selectively 
disable communication to the scale. While communication with the scale is interrupted (i.e., the system is no longer 
interfaced with the scale), the device can be used to make manual weight entries; thus, effectively circumventing the 
manual weight entry requirement. (Manual gross weight entries are not permitted for vehicle scale applications.) 
 
Recommendation: The labs suggest that language be added to Publication 14 to specify that (at least for devices or systems 
with manual weight entry capability) means to selectively interrupt communication with the scale are not permitted. The 
Sector was asked to approve the addition of language to Publication 14 to address the problem. 
 
Conclusion: The Sector agreed that the use of a "hot key "or other means to selectively interrupt communication 
with the scale is not permitted The Sector agreed that OWM should add additional text into Publication 14 to reflect 
this. 
 
20. Marking of Weighing Elements and Indicators that are "Not Permanently Attached" 
 
Source: NTEP Weighing Labs 
 
Background: Handbook 44 does not clearly define what is meant by the term "not permanently attached." 
 
Recommendation: The labs discussed the following as a possible starting point for helping the labs define what is meant 
by the term "not permanently attached." 
 

If a connection is a plug-in design, then it is considered not permanently attached. If a connection is hard-wired, 
then it is considered permanently attached. Components must be marked according to Table S.6.3. Note that 
criteria already exists to address "dumb" indicators with no intelligence; these indicators are required to include 
nmax capacity, division size; however, they are not required to be marked with make, model, and serial number. 
The Weighing Sector was asked to consider the addition of appropriate language to Publication 14. 

 
Discussion: The Sector was unable to reach a consensus as to what is "permanently attached." One suggestion was to 
change the headings of H44 S.6.3. for Indicators and Weighing and Load Receiving Element respectively to something 
similar to the heading for Load Cells. There was a proposal to submit a recommendation to the S&T Committee for that 
change.  (Editor's Note: In the initial summary of decisions this item was incorrectly reported. A proposal was submitted 
to the S&T Committee who felt that this had not been fully addressed and suggested that the Sector review it further.) 
 
Conclusion: This item is to be carried over. The labs and the SMA Technical Committee are asked to develop 
possible solutions to be considered at the next Sector meeting. 
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21. Inclusion of Non-Handbook 44 Features in an "NTEP" Mode 
 
Source: NTEP Weighing Labs 
 
Background: Some labs have been encountering non-H44 features in a mode designated as "NTEP mode." The labs are 
concerned that if a device has non-H44 options in a mode designated as "NTEP mode," this may facilitate devices being 
set up inappropriately and not in compliance with Handbook 44. 
 
Discussion: The Sector concluded that this is already addressed under sealable parameters. NIST Handbook 44 Scales 
Code Paragraph S. 1. 11. (b) requires provision for a seal that must be broken, or other approved means of providing 
security before any change can be made that detrimentally affects the metrological integrity of the device. 
 
Conclusion: The NTEP Laboratories will revisit this issue and determine whether or not a change needs to be made 
to address this issue. 
 
22. Identification of Manual Weight Entries 
 
Source: NTEP Weighing Labs 
 
Background: The language in Publication 14 which specifies permissible (i.e., Specific terms which are permissible) 
means of identifying manual weight entries is not consistent with Handbook 44 paragraph S.1.12. 
 
Recommendation: Revise the terms specified in Section 17.3 for manual weight entries to be consistent with Handbook 44 
paragraph S.1.12. 
 
Conclusion: This item was included as an information item; no action was required by the Sector. Corrections have 
already been made in the current edition of Publication 14. 
 
23. Marking Requirements for Components of an ECR System 
 
Source: NTEP Weighing Labs 
 
Background: There was some confusion about the application of marking criteria to some of the computer-based ECR 
systems that are being evaluated by the labs. 
 
Recommendation: The labs suggest that the marking criteria be clarified in Publication 14. The labs agreed that the 
following text should be included in Publication 14 to expand upon and clarify existing language: 
 
 Example: Point-of-sale system consisting of a file server, CPU, keyboard, printer, display, and cash drawer should 

be treated as a "modular" ECR system and marked according to the example in NCWM Publication 14. The file 
server should be marked in the same manner as described for the control unit in Publication 14; however, labs 
made a distinction that file servers which are simply storing information (vs. performing calculations or some 
metrologically significant function) do not need to be evaluated. The labs generally agree that most components 
should have the manufacturers make and model marked on it anyway. The visibility of the information can be 
addressed through the use of duplicate identification badges if needed. "Dumb" indicators with no intelligence 
(such as some remote displays on point-of-sale systems) are not required to include nmax capacity, and division 
size; however, these indications are required to be marked with the make and model number. In some systems the 
remote display does not have intelligence, but it serves as the primary indication for the system. Those would 
require complete markings of make, model, serial number, nmax capacity, and division size. 

 
Conclusion: The Sector agreed to add the language recommended to Publication 14 with some editorial clarification 
by the NTEP laboratories. The Sector also agreed that diagrams should be developed and added by the laboratories 
to illustrate the examples. 
 
24. Percentage Tare 
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Source:  NTEP Weighing Labs 
 
Background: Publication 14 does not include specific guidelines or criteria for addressing percentage tare. Canada has 
specific test procedures for laboratory verification of this feature. 
 
Recommendation: The labs commented that test procedures which include specific tests to be performed and examples of 
results which comply and results which do not comply are extremely helpful. The Canadian laboratory manual includes 
this type of format for most of the evaluation criteria. The labs recommend that the Sector consider adding the Canadian 
procedure as shown in Attachment, Item 22 for evaluating the percentage tare feature to Publication 14, with one exception: 
there is a difference between the rounding requirements in the US and CD for tare. 
 
Conclusion: The Sector agreed to add the Canadian procedure as written; however, U.S. requirements for rounding 
will be added in place of the Canadian policy. This will be added to both the Scales Checklist and the Electronic 
Cash Registers Interfaced with Scales Checklist. 
 
25. Definitions of Initial Zero Setting Mechanism (IZSM) and Automatic Zero Setting Mechanism (AZSM) 
 
Source: NIST/OWM NTEP Weighing Labs 
 
Background: This item was on the Weighing Lab agenda, but time did not permit discussion. The general point of the 
issue was that a better definition is needed of IZSM and how the labs differentiate between IZSM and AZSM. Soon 
examples of initial zero setting mechanisms are those which function by interrupting power to all or a portion of the scale. 
Operation of the on/off switch may interrupt power to only a portion of the scale, while disconnecting the device from the 
power source will interrupt power to the entire device. Operating the on/off switch may be an alternative semiautomatic 
zero setting mechanism. Complete power interruption by disconnecting the scale from the power source may activate an 
initial zero setting mechanism to cancel an initial dead load in accordance with Handbook 44 Section 2.20 Scales Paragraph 
S.2.1.5. Initial Zero-Setting Mechanism. The following new definition could be forwarded to the NCWM, S&T Committee 
for consideration if the Sector feels it is warranted. 
 

initial zero-setting mechanism. Automatic means provided to set the indication to zero by partial interruption 
of power (operation of an on/off switch), or to cancel a dead load by complete interruption of power by 
disconnection from the power source. 

 
Discussion: The sector reviewed the present definition in NIST Handbook 44 and concluded it is satisfactory until labs 
can identify areas that need clarification. 
 
Conclusion: The Sector agreed that no changes are needed to the definitions section of H44. The NTEP laboratories 
will review the EPO for scales and identify areas which can be clarified to ensure uniform application of the criteria. 
 
26. Separate Testing for Junction Boxes 
 
Background and Recommendations: In February 1995, a letter ballot was distributed to the Weighing Sector members 
requesting a decision on two issues: (1) whether or not testing should be required on an electronic load cell utilized in a 
hydraulic junction box, or summing column; and (2) whether or not influence factor testing of junction boxes with 
electronic components should be required. A clear position was not reached on the latter question. At the October 31 to 
November 1, 1995 meeting of the Weighing Sector, the subject was discussed with the conclusion that testing all junction 
boxes for influence factors is not appropriate. The Sector agreed that junction boxes could be categorized into categories 
of "passive" and "active". An "active" box would be one with temperature sensitive components. The decision indicated 
that "active" boxes should be tested and designated as either an indicator or a platform rather than as a separate component. 
The resulting CC would also be for either an indicator or a weighing element; not for a separate junction box. 
 
Recently one of the NTEP labs was asked to conduct influence factor testing of a device with the junction box and the 
weighing element both together in the chamber and with the weighing element in the chamber and the junction box outside. 
The manufacturer asked that the certificate list the option of setting the device up with the junction box remote to the 
weighing element. When the testing was completed, the device passed when the weighing element and junction box were 
tested together but failed when they were separated. The Sector is asked to determine whether or not certificates for devices 
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utilizing junction boxes should have a notation as to the location of the junction box and if such installations should be 
limited to that configuration. 
 
Discussion: The Sector reviewed the information and discussed the distinction between active and passive junction boxes. 
At the October 3 1 to November 1, 1995 Sector Meeting it was decided that testing of all junction boxes was not 
appropriate. The NTEP labs should make the determination on a case by case basis. Junction boxes can generally be 
divided into the categories of active and passive. Active junction boxes have components that may be adjustable such as 
load cell summing cards or a significant component such as an A/D converter and may also be environmentally sensitive. 
Passive junction boxes may have temperature sensitive components such as fixed resistors but not, significant components 
requiring separate testing. 
 
Conclusion: The Sector agreed that no separate testing of junction boxes normally attached to the weighing element 
is required However, if the manufacturer asks for the option of a remote junction box for scales less than 2000-1b, 
then testing must be performed with the junction box both inside and outside of the chamber; the CC should reflect 
any limitations relative to the location of the junction box based on the results of that testing. 
 
27. Software Evaluation Policy 
 
Source: NIST/OWM 
 
Background/Update: The Sector was provided with an update of the action taken by the NTEP Board of Governors (BOG) 
at the July 1997 meeting. Dick Suiter, NIST outlined the policy adopted by the BOG at that time and advised Sector 
members o the re-formation of an NCWM Software Working Group to study the issue of whether or not NTEP should 
continue issuing CCs to stand-alone software. The present policy is that, pending completion of the Software Working 
Group's efforts, NTEP will continue issuing NTEP CCs to stand-alone software; additionally, such evaluations will include 
a full system evaluation with the actual equipment that will be used in the final application. Sector Members are encouraged 
to submit any comments on this issue to the Work Group as soon as possible so that their comments can be considered 
during the Work Group's deliberations. 
 
28. Production Meets Type 
 
Source: NIST/OWM 
 
Background/Update: The Sector was updated on proposals from the NTEP planning group regarding production meets 
type.  Meeting participants were given copies of a draft section of the NTEP Business plan which addresses the issue of 
production meets type. Interested parties are encouraged to forward their comments to Barbara Bloch, BOG Chairman, by 
January 1, 1998 for consideration by the BOG at its January 1998 Interim Meeting. 
 
 
29. Upgrade of Pre-NTEP Certificates 
 
Source: NIST/OWM/NTEP 
 
Background: NTEP has been asked by several manufacturers to upgrade some provisional certificates for a pre-NTEP 
vehicle scale family to include a CLC equal to the section capacity on the original certificate. Based on the discussions at 
the 1989 NTEP Weighing Sector meeting, the present policy of NTEP is to limit the rated CLC to 80 percent of the existing 
section capacity. One manufacturer presented three arguments in support of their position. (1) The report of the 73rd 
NCWM S&T Committee Report, Item 320-5A&B, page 242, third paragraph from the bottom, states "On a scale 
manufactured prior to 1-1-89 the section capacity will have the same meaning as CLC." (2) In the same report page 244, 
third paragraph from the top, states "On scales manufactured prior to 1- 1 -89 section capacity markings may be used in 
place of CLC." (3) The SMA position on which CLC was adopted stated that CLC and section capacity would be the same 
unless the manufacture stated differently. 
 
NTEP has taken the position that points 2 & 3, only apply to marking requirements. On new production devices with a 
provisional certificate, the manufacture may continue to mark the section capacity and is not required to mark a CLC. For 
point 3, NTEP believes the manufacturer may declare the CLC and the section capacity as equal, however verification is 
based on NTEP testing of sections and mid-spans with known test loads to at least 90 percent of the rated CLC. 
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Recommendation: The Weighing Sector was asked for clarification of this issue. Three options are offered for 
consideration by the Sector: (1) The manufacturer could supply engineering data sufficient to support the claim that the 
CLC is in fact at least equal to the previously stated section capacity. (2) The manufacturer could supply data showing that 
more current models which were in fact evaluated for the CLC stated by the manufacturer are of similar design and 
material. and for (3) NTEP could require additional testing of the devices in question to verify the CLC rating, following 
current Publication 14 procedures. 
 
Discussion: The Sector discussed the source of the 80% rule which came from the 1989 Sector meeting. The SMA at that 
time said that there was no rationale for limiting CLC to 80% of section capacity. A proposal to allow manufactures to 
upgrade certificates stating a CLC rating up to 100% of section capacity was voted on with a result of 15 in favor, 3 
opposed, and 3 abstaining. 
 
Conclusion: The Sector recognized that there are some existing pre-NTEP CCs that must be upgraded according 
to existing pre-NTEP policy. The Sector agreed, though not unanimously, that existing pre-NTEP CCs can be 
upgraded according to the following policy for upgrading the original Section Capacity declaration to a 
concentrated load capacity (CLC) value. The manufacturer can declare from 80-100% of the original Section 
Capacity without additional testing. NTEP will complete the process of upgrading existing pre-NTEP CCs. NTEP 
will distribute a notice to all Certificate holders notifying them of the Sector's decision; manufacturers who want 
to upgrade Certificates which were upgraded in past years must follow the normal NTEP application process. 
 
30. Grain Test Scales 
 
Source: GIPSA 
 
Background: Bill Bates provided information on their concern regarding grain test scales that will meet GIPSA 
requirements. GIPSA requirements may be more stringent than NIST Handbook 44. Particularly in the size of the minimum 
division for determining foreign material (FM) in grain. Bill is concerned that some manufacturers do not think there is a 
sufficient market to warrant producing devices that will meet both Handbook 44 and GIPSA requirements. 
 
Conclusion: Bill Bates will ask Paul Hadyka to head up a work group to review the differences between the GIPSA 
and the Paul Hadyka (GIPSA), Jerry Wang (A&D), Darrell Flocken (MettlerToledo), Will Wotthlie, and Jeff 
Dombach (JLD Systems) will review the issue and bring back any proposal for changes to H44 to the Sector. 
 
31. Update on US/Canada Mutual Recognition Program and testing to OIML Requirements 
 
US/Canada Mutual Recognition Program: 
 
Tina Butcher provided the Sector with an update of the additional areas added to the US/CD Mutual Recognition Program 
for Scales in April 199 7. Capacities and types of Scales accepted under this program are: 
 

-scales up to 1,000 kg or 2,000 lb 
-mechanical scales up to 10,000 kg or 20,000 lb 
-(complex & non-complex) electronic indicators 

 
Testing to OIML R60: 
 
In April 1997, NTEP began accepting applications for testing of load cells to 01ML R60 requirements. Although inquiries 
have been received, no cells have been submitted to date.  In January 1997, the NTEP BOG instructed OWM to proceed, 
as resources permit, with the establishment of an agreement with OIML to mutually recognize load cell test data. No work 
has been done on this project to date. 
 
Testing to O1ML R76: 
 

1. At the July 199 7 Annual Meeting, the BOG was asked to consider the following to keep the project moving and 
minimize impact on the program: 

 
2. ask for volunteers from industry to develop electronic data entry forms in the R76-2 format (alternatively, the 

BOG might consider contracting for someone to develop these forms); 
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3. announce acceptance of R-76 tests by October I or upon completion of electronic forms, whichever comes first; 

 
4. authorize participation of an OH of CA lab representative in R 76 National Working Group Meetings (the BOG 

would be consulted if participation in an International Working Group Meeting is deemed necessary); and 
 

5. revisit this issue at the January 1998 Interim Meeting to discuss the status of this project. 
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Meeting Summary 
 
 

Carry-Over Items 
 
 
1)  Criteria for Modular Scales   
  
Source:  NTEP Labs 
   
Background: At it’s last meeting, the Weighing Sector agreed to ask the Scale Manufacturers Association's (SMA) 
Technical Committee to review this item and submit a proposal for changes to Publication 14 relative to modular scales.  
The Sector specifically asked if SMA could review the current policy for parameters to be covered on a modular scale 
Certificate of Conformance (CC) based on the model tested.  The Sector is asked to consider the resulting proposal 
developed by the SMA Technical Committee as outlined in the attached document.  The Sector is also asked to review the 
issue of whether or not a permanence test is required to expand existing modular scale CCs to include additional 
capacities and sizes.  (Appendix A) 
 
Discussion:  Darrell Flocken (Mettler-Toledo) reviewed the background for the issue and introduced the attached 
proposal.  Darrell stated that, although the document has been reviewed by some of the members, the document should 
not be considered an SMA position because it had not been reviewed by the entire SMA membership. The proposal is 
presented for consideration on its own merit.  The Sector reviewed the basic types of modular scale designs, which were 
approved at the last meeting.  There was general agreement that the intent of the modular criteria was to allow longer 
scales to be produced by a manufacturer without requiring re-evaluation provided the appropriate load cell parameters are 
met.  There also was discussion of possibly eliminating the lower length limit of 50% of the shortest module tested.  The 
majority of the Sector favored keeping the lower limit in place.  
 
Conclusion:  The Sector agreed to modify the NTEP Technical Policy for Scales Section B, Part 6, Pub 14 page 1-
11 modular vehicle scale criteria as follows: 
 
 6 (a): No change. 
 6 (b): No change 
 
 6 (c): Modify the section as follows: 
 

c. A scale with at least two modules must be tested. The module with the largest CLC is to be tested.  Strive to 
test the module with the longest distance between two sections.  If the longest span between sections is not 
tested, the Certificate of Conformance will include up to 120 percent of the span between sections that was 
tested.  Arrangements regarding the specific scale in the family to be tested will be established in consultation 
with NTEP representatives. 

 
 6 second Part (b): Modify the section as follows: 

b.     Platform area not less than 50 percent of the smallest two-section (four cell) module incorporated in the 
device evaluated to 150 percent of the scale longest module evaluated. 

 
Increased platform areas and lengths for scales with two or more modules are not restricted as long as the 
width complies with 6(e) and the load cells meet the vmin formula; (i.e., vmin = d / / n). Additional modules to 
increase length must be of the same type as those used in the device submitted for evaluation (i.e., 4 - cell, 2- 
cell, 0 - cell.)   

  
                                                     
6 second Part (c): Modify the section as follows: 
c.     CLC's complying with the minimum CLC rating (i.e., not less than 80 percent of the capacity of one cell) 
to 5 tons above device evaluated, but not exceeding twice the capacity of one load cell. 
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6 second (d) through (h): No change 
 
The Sector also agreed to modify the non-modular vehicle scale criteria as follows: 
 Part 5(f): Eliminate the 5-ton allowance above the CLC tested as follows: 

f.     concentrated load capacities (CLC) of 50 percent of the CLC of the device tested to a the maximum of 5 
ton higher (for optional higher capacities of devices); however, the manufacturer must provide evidence that 
the scale with the higher CLC has been structurally strengthened to accommodate the higher loading 
concentration; in addition the scale that is tested is limited to the CLC rating that applies at the time of the test 
CLC evaluated; the minimum CLC rating shall not be less than 80 percent  of the capacity of one cell but not 
exceeding twice the capacity of one load cell (the dead load of the weighbridge must be considered);  

 
The Sector discussed eliminating the lower (50%) restriction on length for non-modular vehicle scales; 
however, it could not reach a consensus on this proposed change.  The Sector also considered making 
modifications to other non-modular vehicle scale criteria; however, agreed that it would be better to bring this 
back as a separate issue for discussion at a future meeting. 

 
The Sector agreed that manufacturers can request to have their CCs expanded under the new criteria.  The 
elimination of the 5 ton allowance for CLC (under part 5[f] and part 6 second [c]) will not be applied 
retroactively, but will be applied to new CCs and to requests to modify the CLC beyond that originally listed 
on the CC. 

 
The Sector discussed a proposal to waive permanence testing on evaluations performed to expand CCs beyond 
the lengths listed on the original CC.  However, in view of changes made by the Sector to expand the criteria, 
the Sector did not feel that this proposal was still necessary.  Consequently, any testing performed to expand 
the CC beyond its original platform size or capacity will require a full permanence test. 

  
 
2) Double Wide and Narrow Decks 
 
Source:   NTEP Labs 
  
Background: At the Weighing Sector’s last meeting it was suggested that the Scale Manufacturers Association's (SMA) 
Technical Committee could review the subject of whether or not two vehicle scales, with a Certificate of Conformance, 
placed side-by-side to create a system for weighing vehicles wider than 10 feet require additional NTEP testing to be 
covered by the Certificate, if so the committee was asked to submit a test requirements proposal for Sector consideration.  
The Sector is asked to consider that proposal as outlined in the attached document. (See Appendix B) 
 
Discussion:  The Sector reviewed the proposal developed by Steve Langford (Cardinal Detecto) for testing side-by-side 
vehicle scales installed to provide a “double wide” scale.  It was pointed out that the Sector had discussed this issue 
several years ago and at that time the Sector’s position was that NTEP should not address vehicle scales with capacities 
greater than 200 000 lb. The Sector felt that those devices were most typically used in non-commercial applications 
weighing off-road vehicles, and NTEP did not have sufficient resources to justify NTEP evaluations of the relatively few 
in commercial applications.  It was more cost effective for the states where those few were installed to conduct their own 
evaluation.  The situation has now changed and some devices are being used in commercial applications where large 
vehicles are being weighed to determine charges as well as being used for non-commercial weighing.  The design and 
number of these devices installed make it inappropriate to classify them as “one of a kind.”  Darrel Flocken (Mettler-
Toledo) volunteered to have a system, which they have installed in Ohio, to be used to develop appropriate test criteria.  
Mettler-Toledo will work with Jim Truex (Ohio) and NTEP using the proposed guideline as a starting point and will 
report to NTEP and the Sector with any problems that need to be addressed in the future. 
 
Conclusion:  The Sector agreed that the labs should use the procedures in Attachment 3 on an ad hoc basis.  The 
labs can continue to make recommendations for developing additional procedures.  The Sector will readdress this 
issue next year, if necessary, based upon feedback from the Ohio laboratory and Sector members. 
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3) Combination Vehicle/Railway Track Scales 
 
Source:  NTEP Labs 
 
Background:  Vehicle scales and railway track scales have different marking requirements in NIST Handbook 44.  They 
also have different NTEP test requirements stipulated in NCWM Publication 14.  At it’s last meeting the Weighing Sector 
requested that the Scale Manufacturers Association's (SMA) Technical Committee review the marking requirements for 
combination vehicle/railway track scale and submit a proposal for Sector consideration.  The Sector is asked to consider 
that proposal as outlined in the attached document.  (See Appendix C) 
 
Discussion:  The Sector reviewed the proposal from Steve Langford (Cardinal Detecto).  There was general agreement 
that the problem is not with the actual value of the Concentrated Load Capacity (CLC) declared by the manufacturer for 
these combination scales.  If the scale is designed for weighing the rail cars in common use today, it will certainly have 
sufficient strength to support a reasonably high CLC.  The Sector agreed that the real problem is the marking 
requirements of NIST Handbook 44 when a device is used for weighing both rail cars and highway vehicles.  Handbook 
44 requires a railway track scales to be marked with a sectional capacity.  The sectional capacity is designated by the 
manufacturer and must be of a greater capacity than the weight of one end of the railcars passing over the scale. There is 
no requirement for testing, during type evaluation, to fixed percentage of sectional capacity.  Handbook 44 requires 
vehicle scale to be marked with a CLC, which is also designated by the manufacturer.  The CLC must be sufficient to 
handle the heaviest axle weights for the vehicles passing over the scale.  The type evaluation checklist for vehicle scales 
requires testing to at least 90 percent of the designated CLC with known test standards.  Vehicle scales must also be tested 
to at least 90 percent of nominal capacity using a combination of known test standards and strain load procedures.  Some 
manufactures have indicated on combination vehicle/railway track scales that the value of the CLC and the sectional 
capacity are the same.  For example; a combination vehicle/railway track scale may have a nominal capacity greater than 
500 000 lb.  The section capacity/CLC designated by the manufacturer may be 300 000 lb or greater.  Most combination 
vehicle/railway track scales are tested by U.S. Department of Agriculture (USDA) Grain Inspection Packers and 
Stockyard Administration  (GIPSA).  With the present GIPSA test equipment it is nearly impossible to test to 90 percent 
of a 300 000 lb CLC with known test standards.  A CLC of 300 000 lb for vehicle normal highway vehicles is not 
meaningful since highway dual axle load limits for these vehicles are only about one eighth of that amount.        
 
Conclusion:  The Sector agreed that an applicant for a CC for a combination vehicle/railroad track scale must 
state on the application and mark on the device (1) the nominal capacity and CLC for use of the device as a vehicle 
scale and (2) the nominal capacity and section capacity for use of the device as a railroad scale.  Language will be 
added to Publication 14 stating that the GIPSA test car may be used to satisfy both testing requirements. The 
Sector also agreed that the SMA Technical committee should be asked to review the minimum amount of known 
test weight required in publication 14 checklist for railway track scales and to submit recommendations for 
change, if necessary to the Sector Technical Advisor for inclusion in the agenda for the 1999 Weighing Sector 
meeting. 
 
A proposal will be submitted to the S&T Committee to add a footnote to Tables S.6.3.a and S.6.3.b. to clarify the 
marking requirements for these combination scales as outlined below. 

 
20.  Combination vehicle/railway track scales require marking of both nominal capacity and CLC 
for vehicle weighing and nominal capacity and section capacity for railway weighing.  All other 
requirements relating to these markings will apply. 

 
Add a reference to Note 20 to the following parameters in the first column of Table S.6.3.a.:  

 Nominal Capacity, Concentrated Load Capacity, Section Capacity.  
 
4) Expression of vmin as a Percentage of Load Cell Capacity 
  
Source:  Carry-over from 1997 Weighing Sector meeting 
Background:  At its last meeting the Weighing Sector discussed the marking of vmin as a percentage of load cell capacity 
instead of marking it in terms of mass.  The Sector decided to carry this item over to enable further study and possible 
additional action to harmonize with changes being considered to R60.  John Elengo (Consultant) has provided additional 
information relating to the factor "Y" as presented in 3rd CD OIML R60.  This information is included in the appendix D. 
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Discussion: After receiving the information from John, the technical advisor received comments indicating that OIML 
may be reconsidering the use of this terminology.  The technical advisor gathered additional information on the issue and 
updated members at the Sector’s fall 1998 meeting. 
 
The Sector discussed the letter received from John Elengo.  It was pointed out that if the vmin were marked on a load cell 
in terms of percentage most field officials would have difficulty determining if the load cell was suitable for the 
application.  At the September 1997 Sector meeting it was stated that OIML allowed the marking of vmin as a percentage 
of load cell Capacity.  At that meeting the Sector agreed it was appropriate to harmonize with OIML whenever possible.  
At the 1998 meeting Debbie Ripley (NIST,TSA) pointed out that the use of the “Y” factor was optional in OIML R60.  
The “Y” factor is a representation of  Emax / vmin and may be beneficial in selecting load cells for a particular application.  
It also was pointed out that the definition for vmin  in R60 stipulates that it is expressed in units of mass. 
 
Conclusion:  The Sector agreed that the manufacturer must mark the vmin of a load cell in terms of mass; however, 
the manufacturer is not precluded from including supplemental markings.  The Sector agreed that manufacturers 
holding existing CCs which express vmin in terms of a percentage are to be contacted and advised of the decision, 
and that their CCs will be corrected to show vmin in terms of mass.  The Sector agreed that this change should not 
be applied retroactively to devices already in the field, but should only apply to devices manufactured after a 
specific date. The date will be determined by NTEP on a case by case basis when the applicable CC is re-issued. 
The Sector also agreed that a proposal should be submitted to the S&T Committee to revise the definition for vmin 
to specify that it be expressed in units of mass.  The proposed language would read as follows:  
 

vmin (minimum load cell verification interval).  The smallest load cell verification interval (mass) 
into which the load cell measuring range can be divided. [2.20, 2.21] (Added 1996)  

 
   
5) Marking Requirements for Components of an Electronic Cash Register (ECR) System 
 
Source:  Carry-over from 1997 Weighing Sector meeting 
 
Background:  At its last meeting, the Weighing Sector assigned the development of examples of markings required on 
the various components of an ECR system to the NTEP laboratories for clarification prior to inclusion in Publication 14. 
Included in appendix E are the examples developed by the laboratories. 
 
Discussion: The Sector was asked to approve the addition of the examples to the next edition of Publication 14.  One 
member questioned if any changes were being made to the required markings. The technical advisor explained that the 
proposal was merely to add examples of how to apply marking requirements to Pub 14.  No changes to the requirements 
were proposed. 
 
Conclusion:  The Sector agreed that the examples in the attachment are appropriate with the following change: 
add nmax to both the weighing element and indicating element. The NTEP laboratories will continue to review the 
examples and suggest any further additions.  The Sector discussed the possibility of submitting a proposal to 
eliminate the requirement to mark CLC on indicators not permanently attached to a weighing element; however, 
the Sector agreed that this proposal would need further study before it could make such a recommendation.  The 
Sector agreed that the issue should be presented to the SMA Technical Committee for consideration; the Sector 
will revisit any recommendations that the SMA Technical Committee might make at the next Sector meeting. 
    
6) Weight Classifier 
 
Source:  Carry-over from 1997 Weighing Sector meeting 
 
Background:  At its last meeting, the Weighing Sector decided to submit a proposal to the NCWM S&T Committee for 
adding a requirement to NIST Handbook 44 for scales which can function as either a weight classifier or as a normal 
round off scale.  The addition would require a clear indication (enunciator) adjacent to the weight display on both the 
customer and the operator’s side to indicate when the scale is in the weight classifier mode.  The S&T Committee 
received input indicating that the proposal as submitted did not sufficiently address the issue.  The S&T Committee 
returned the proposal to the Sector for further development.  
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Discussion:  Nigel Mills (Chairman) presented an alternate proposal to the Sector and asked the Sector to consider 
submitting the alternate proposal to the NCWM S&T Committee for consideration at the January 1999 NCWM Interim 
Meeting.  The Sector discussed whether or not the ability to select the mode of “weight classifier/normal round off” 
should be a sealable parameter.  The Sector agreed that this is a sealable feature since it affects the metrological operation 
of the scale.  A question was also asked as to what was the appropriate marking for either of the two modes.  It was 
suggested that the labs review the marking issue and make a recommendation to the Sector. 
 
Conclusion: The Sector determined that the NTEP Labs should determine appropriate identification of the 
operating mode, such as "WC" for weight classifier and "NR" for normal round off.  The Sector agreed that the 
proposed requirement should be non-retroactive.  The Sector agreed that the Table of Sealable parameters in the 
Scales Checklist of Publication 14 should be modified to reflect that the enabling/disabling of a weight classifier 
mode of operation is a sealable parameter.  The Sector also agreed that the proposed language should read: 
 

S.1.8.3.1. Scales which will function as either a normal round off scale or a 
weight classifier shall be provided with a sealable electronic means for  
determining the mode of operation. [Nonretroactive as of January 1, 2000] 

  
7) Diagrams for Marking Components of POS Systems 
 
Note:  This item was included in error in the original agenda.  It is a duplication of agenda item number 5. 
 
8) Clarification of Scales to be Selected for Test When the Range of Capacities is "Narrow" 
 
Source:  Carry-over from 1997 Weighing Sector meeting 
  
Background:  At its last meeting, the Weighing Sector decided that the general policy of applying 4:1 from extremes of 
the family capacity and 10:1 overall ratios was acceptable for what must be submitted for the evaluation of a family of 
scales with a capacity of less than 30 000 lb.  The technical advisor was asked to make recommendations for any 
additional changes to the Publications 14 criteria to harmonize with WELMEC.  Darrell Flocken (Mettler-Toledo) 
provided excerpts from an Nmi policy that WELMEC and the Notified Bodies have adopted as a guideline to the 
technical advisor. 
 
The NMi document lists considerations to be taken into account when choosing a configuration out of a series such as, 
highest accuracy class, maximum number of divisions, and lowest verification scale interval.  There does not appear to be 
any conflict with the recommended ratios; consequently, no changes are recommended to Publication 14 at this time.  
(Copies of the pertinent sections of the Nmi  document are available upon request from the technical advisor.) 
 
Discussion:  There was little discussion of this issue.  Sector Chairman, Nigel Mills (Hobart) suggested that the NTEP 
labs continue to monitor requests to cover families of devices, to identify any problems with this policy.  If problems are 
discovered the item can be brought back to the Sector for further discussion. 
 
Conclusion:  The Sector re-affirmed the decision made last year and suggested the labs continue to monitor the 
issue.  If a problem is found with the ranges, the problem will be addressed next year. 
  
9) Marking of Weighing Elements and Indicators That Are "Not Permanently Attached" 
 
Source:  NTEP Labs 
 
Background:  At its last meeting, the Weighing Sector decided that a proposal should be submitted to the S&T 
Committee to change the headings of the 3rd and 4th columns of Table S.6.3.a. to read "Indicators with CC" and 
"Weighing and Load-Receiving Element with CC", respectively.  At the 1998 NCWM Interim Meeting, the S&T 
Committee rejected the proposed language and suggested that the Weighing Sector make an alternative proposal.  The 
S&T Committee was concerned that the proposed changes would result in the elimination of marking requirements for 
non-permanently attached indicators in non-NTEP states.  This item was not included on the agenda of the last meeting of 
the NTEP Laboratories; therefore, the issue has not been further reviewed by the NTEP labs since the January 1998 S&T 
Committee decision. 
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No alternate recommendation has been developed; however, there is still a need to develop guidelines to help ensure 
consistent interpretation of the marking requirements for non-permanently attached components among the NTEP 
laboratories. 
 
Conclusion:  The Sector noted that the number of non-NTEP states is getting smaller, so the concerns of the S&T 
Committee relative to non-NTEP States may no longer be much of a problem however, the Sector recognized the 
need to clarify the application of the terms in Publication 14 to ensure consistent interpretation by the laboratories 
and manufacturers; Since neither the SMA Technical Committee nor the NTEP labs addressed this issue at their 
respective meetings earlier this year., the Sector asked that each respective group review the issue prior to the 1999 
Sector meeting and bring back recommendations to the Sector. 
. 
 
 
10) Grain Test Scales with NTEP CCs 
 
Source:  GIPSA 
 
Background:  At its last meeting, Bill Bates (GIPSA) explained the concern within GIPSA that the number of grain test 
scales being manufactured, which conform to both GIPSA and NIST Handbook 44 requirements for grain test scales, is 
becoming very few.  Most of the grain test scales being manufactured only comply with NIST Handbook 44. The Sector 
formed a work group to review the differences between GIPSA requirements and those in Handbook 44 relative to grain 
test scales.  Paul Hadyka (GIPSA) was to be asked to serve as chairman of that group. 
 
Discussion/Conclusion: The Sector was asked to review the recommendations of that work group as outlined in 
Appendix F. The Technical Advisor, Dick Suiter (NIST) reviewed the issue but was unable to provide much 
feedback beyond what GIPSA provided. The Sector reviewed the information forwarded by the Work Group on 
Grain Test Scales which was established at the last Sector meeting; however, no one from the Work Group was 
present to provide clarification on some of the items.  Consequently, the Sector did not identify any issues 
requiring Sector action at this time.  The Sector asked that the technical advisor visit with Work Group Chairman, 
Paul Hadyka, GIPSA, to clarify whether or not any action is required by the Sector to propose changes to 
Handbook 44 or Publication 14. 
 
 
 

New Items 
 

Weighing Issues 
 
11) Initial Zero Setting Mechanism Test Procedure 
 
Source:  Maryland NTEP Laboratory/NIST 
 
Background:  At the June 1998 meeting of the NTEP Laboratories the participants were asked to review a procedure for 
testing the initial zero setting mechanism (IZSM) of a scale in the field.  At this time, there also is no procedure in 
Publication 14 for testing this feature during an evaluation. 
 
During a September 1998, Asia Pacific Legal Metrology Forum (APLMF) R76 training class a procedure was presented 
for testing IZSM.  That procedure has been revised and adapted for possible inclusion in Publication 14 as outlined in the 
Appendix G.  Unless the Sector objects, the procedure was proposed to be included in the next edition of Publication 14.  
(See Attachment) 
 
Discussion:  The Sector Discussed the proposed procedure and pointed out that the last sentence needs to be changed 
from “determine if the device complies” to “indicates that additional testing should be performed”.  One of the labs 
indicated that some field officials have a difficult time determining if a device has an IZSM, particularly when the 
“on/off” switch is used to activate the zero setting mechanism.  The proposed procedure can be used for both lab and field 
evaluations. 
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Conclusion:  The Sector agreed that the laboratories will begin using the procedure included in Appendix G.  The 
procedure will be incorporated in Publication 14.  The last sentence of the draft procedure will be changed from 
"determine if the device complies" to "indicates that additional testing should be performed."  The laboratories 
are asked to provide feedback to the Sector on any problems they encounter with the procedures. 
 
12) Combined "Tare Enter"/"Tare Clear" Key 
 
Source:  New York NTEP Laboratory 
 
Background:  Recently the NTEP NY Laboratory was asked to evaluate a device, which utilized a common key for tare 
entry and tare clear operations.  A proposal for an acceptable marking for the key was discussed and approved at the June 
1998 meeting of the NTEP Laboratories. 
 
Unless the Sector objects, this marking was proposed to be added to the list of acceptable markings in Publication 14 as 
outlined in the attached document.  Appendix H 
 
Discussion:  The  Sector Technical Advisor, Dick Suiter (NIST) informed the Sector that subsequent to the mailing of the 
agenda it was discovered that the WELMEC list of international symbols included a symbol for “Tare Enter/Tare Clear.”  
Both examples were included in the attachments sent out prior to the meeting.  The Sector generally agreed that it is 
preferable to harmonize Publication 14 with the international symbols wherever possible. 
       

                                              New York Example                                          International Symbol 2.4.6 
 
Conclusion:  The Sector agreed that the international symbol number 2.4.6. as shown in the WELMEC document 
is acceptable and should be included in the List of Acceptable Abbreviations/Symbols Table on Page 1-117 of 
Publication 14.  The Sector believes that, because of the widespread acceptance of the symbols listed in the 
WELMEC document, NTEP should try to the extent possible to harmonize with these symbols.  Consequently, the 
Sector agreed that the symbol encountered by the New York laboratory is not acceptable and should be listed in 
the unacceptable column of the table of acceptable abbreviations.  In addition, the Sector agreed that a letter 
should be written to the manufacturer who submitted the device to the New York laboratory advising them of this 
decision and indicating that the symbol will not be accepted on any future models submitted. 
 
13) POS Receipt Format 
 
Source: NTEP Laboratories 
 
Background:  At the June 1998 meeting of the NTEP Laboratories, participants were asked to review the format of 
receipts collected from a number of supermarket checkouts.  (Some samples of these receipts are included in Appendix I.  
That review resulted in the opinion that there needs to be some guideline in Publication 14 for the format for ECR receipts 
to insure consistency of interpretation among the laboratories. 
 
Recommendation:  The Sector was asked to provide input for the development of such guidelines.  The Sector was also 
asked to consider forming a subgroup to further develop the guidelines. 
 
Discussion:  The Sector Technical Advisor, Dick Suiter (NIST) provided background on the issue and pointed out some 
of the problems identified at the June 1998 meeting of the NTEP Laboratories.  For example, on some receipts the # sign 
is used to designate pounds.  On some, the “@” symbol for pricing multiple items looks like the number 2 or 6.  Unit 
price expressions vary considerably.  It was pointed out that there was not adequate representation from the ECR 
Manufacturers at the Sector meeting to discuss this item appropriately.  It was noted that the ECR checklist is old and 
may need to be updated, and new examples of acceptable and unacceptable receipts should be included in the checklist.  It 
was also noted that consumer and user groups should be involved in the development of receipt formats since some 
receipt formats can be modified in the field.   
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Conclusion:  The Sector agreed that input is needed from consumer and user groups on the format and content of 
receipts issued by POS systems; Dennis Krueger, NCR, agreed to contact the Food Marketing Institute (FMI) to 
ask if they might provide a forum for getting input from these groups in the development of criteria. 
 
The Sector agrees that the ECR checklist needs to be updated to reflect changes in technology and the 
marketplace, but recognizes that such a project would require significant resources.  Rather than doing a review 
of the complete checklist, the Sector agreed that individual sections of the checklist, such as the receipt content and 
format, should be reviewed and revised with the goal of eventually reviewing the entire checklist. 
 
14) Relocation of Analog to Digital (A/D) Conversion in a Weighing System 
  
Source:  Maryland NTEP Laboratory 
 
Background:  During a recent NTEP evaluation of an indicator with A/D conversion located within the indicator, as is 
normally the case, the laboratory was asked if the Certificate of Conformance could list the option of coupling to digital 
load cells by utilizing the A/D conversion capability of the cells and bypassing the A/D conversion section of the 
indicator.  The laboratory felt that, to be consistent with previous evaluations, two separate evaluations needed to be 
conducted: one with analog input and one with digital input.  The manufacture felt that only analog testing was necessary. 
 
The Sector was asked to provide input for  future submissions of a similar nature and to determine whether or not criteria 
need to be added to Publication 14 to address this issue.  Another scenario that should be considered is the location of the 
A/D conversion at a third point such as in a junction box. 
 
Discussion:  Several members of the Sector pointed out that it is not necessarily possible to connect an indicator with just 
any digital load cell and have a working system.  Different communication protocols are utilized by different load cell 
manufacturers.  It was generally agreed that any A/D converter must be subjected to influence factor testing regardless of 
the location within the system.  If an indicator is tested with internal A/D conversion then the ability to communicate with 
a digital load cell would need to be verified with additional testing; however, re-evaluation of compliance with influence 
factor requirements would not be required.  Testing in this manner would only demonstrate the ability to communicate 
with a specific digital load cell and consequently, the NTEP CC must list the specific cell/s for which compatibility has 
been demonstrated.  It would not necessarily mean the indicator would work with all digital load cells from various 
manufacturers.   
 
Conclusion:  The Sector agreed that if a manufacturer applies for a Certificate of Conformance for an indicator 
with the option of compatibility for both analog and digital load cells, the evaluation of the indicator will not 
require two complete tests.  A complete test including influence factor testing of the indicator with the A/D 
converter would be required; the laboratory will then need to verify that the indicator will work correctly with 
both analog and digital load cells, but influence factor testing a second time is not required.  The indicator 
manufacturer is required to provide evidence of compatibility for all load cells to be listed on the NTEP CC.  The 
Sector also re-affirmed the position that influence factor testing is required for A/D converters regardless of 
location in the system. 
 
 
15) Identification of "lb-oz" on Scale Displays 
 
Source:  New York NTEP Laboratory 
 
Background:  On an indicator recently submitted for NTEP evaluation, the NTEP laboratory felt that the display of "lb-
oz" units was confusing.  At the June 1998 meeting of the NTEP laboratories, the display in question was discussed and 
an example for addition to Publication 14 was developed as outlined in Appendix J 
 
The labs proposed that, unless the Sector objected, the example  be added to the next edition of Publication 14. 
 
Discussion:  The Sector reviewed overhead projections of the example encountered by the New York Laboratory, along 
with acceptable examples, which the NTEP Laboratories had developed.  The Sector discussed which options were 
acceptable, which options were not acceptable, and which options were preferred. 
 



1998 NTETC Weighing Sector Summary 
 
 
 

 
10 

Conclusion:  The Sector was unable to reach a consensus on whether or not the first example outlined in Appendix 
J is unacceptable; however, the Sector agreed that the two options marked in the latter example are acceptable.  
The Sector also agreed that the examples should be included in Publication 14.  The acceptable example should 
also note that other configurations may be acceptable.  The labs will continue to work with manufactures on a case 
by case basis. 
 
16) Representation of Negative Values on Scale Displays 
 
Source:  Ohio NTEP Laboratory 
 
Background:  On an indicator, recently submitted for NTEP evaluation, the NTEP laboratory felt that the display of 
negative values was confusing.  At the June 1998 meeting of the NTEP laboratories, the display in question was discussed 
and an example for addition to Publication 14 was developed as outlined in Appendix K. 
 
The labs proposed that unless the Sector objected, the example be added to the next edition of Publication 14. 
 
Discussion: The Sector reviewed overhead projections of the example encountered by the Ohio Laboratory.  The Sector 
discussed acceptable options for the display of negative values.  Though it was generally agreed that having the negative 
sign adjacent to the most significant digit was preferred, there might be other options if the resulting indication could be 
clearly understood.  The Sector agreed that the NTEP Laboratories should have the latitude to use judgement to evaluate 
the clarity and understandability of various displays.  
 
Conclusion:  The Sector agreed that the example shown in Appendix K can be included in Publication 14 as an 
example of an unacceptable portrayal of a minus indication.  The Sector also agreed that the best solution for 
identifying a minus indication is one where the minus sign appears adjacent to the most significant digit; however, 
the Sector noted that other alternatives may be acceptable.  The Sector discussed the use of a different color as a 
possibly  acceptable option.  The Sector agreed that each device display should be evaluated on a case-by-case 
basis.   
 
17) Parameters for Scales Greater Than 200,000 lb Capacity 
 
Source:  NIST Office of Weights and Measures 
  
Background:  The last sentence of guideline number 5 in Section C on the list of parameters in the Publication 14 NTEP 
Technical Policy for Scales, page 1-11 states that the policy specified in parts (a) nominal capacities from 50 percent to 
135 percent of evaluated capacity and (b) widths from 70 percent to 120 percent of the width of the platform tested do not 
apply to double wide scales nor to scales with capacities greater than 200 000 lb.  Applications have been received for 
devices, such as combination vehicle/railway track and used to weigh off-road vehicles, where this policy did not seem 
appropriate. For example NTEP has made an ad hoc decision to allow nominal capacities from 50 percent to 135 percent 
of evaluated capacity and widths from 70 percent to 120 percent of the width of the platform tested to be listed on the 
Certificate of Conformance for all scales greater than 200 000 lb-capacity. 
 
NTEP proposed to continue this policy and to remove the reference to "capacities greater than 200 000 lb" from the note 
on page 1-11 of Publication 14 Unless the Sector objected. 
 
Discussion:  The Sector Technical Advisor, Dick Suiter (NIST) reviewed the background for this issue.  The Chairman, 
Nigel Mills (Hobart) asked for input as to the history of the issue.  Several Sector members recalled that, at the time the 
limitations were placed in Publication 14, the Sector was concerned with the ability to adequately test double-wide 
vehicle scales and scales designed to weigh-off road vehicles.  There was consensus within the Sector that the family 
criteria should not be applied to the evaluations of double-wide vehicle scales.  The Certificate of Conformance for a 
double-wide vehicle scale should only apply to the device tested.  It also was pointed out that there is no need for vehicle 
scales (including the vehicle portion of vehicle/railway track scales) designed for weighing highway vehicles to have a 
capacity greater than 200 000 lb. 
 
Conclusion:  The Sector agreed that, until more information is available from the test procedure proposed in 
Agenda Item 2, the family criteria listed in Section C  should not apply to double-wide devices. Thus, the test of a 
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double wide device will presently result in a CC only for the device that was tested.  The concept of applying the 
family criteria can be revisited after some preliminary testing is done using the proposed double-wide test 
procedures.  The Sector also agreed that the family parameters should not apply to 
vehicle scales above 200 000 lb, but the criteria are appropriate for railway track 
scales, combination vehicle/railway track scales, large hopper scales, and other 
devices over  30 000 lb used to weigh other than on- or off-highway vehicles.  As 
noted in agenda item 3 of this report the Sector agreed to ask the SMA Technical 
Committee to review the minimum test load required in the Publication 14 
checklist for railway track scales.  
 
The Sector agreed to modify the last sentence of NTEP Technical Policy for Scales Section B, Part 5, Pub 14 page 
1-11  modular vehicle scale criteria as follows: 
 

The policy specified in parts "a" and "b" above do not apply to double wide scales vehicle scales nor to 
scales with capacities greater than 200 000 lb. 

 
18) Weight Classifier Test Procedures 
 
Source:  NTEP Laboratories   
 
Background:  At present, there is no prescribed procedure for the testing of weight classifiers in Publication 14, 
Handbook 44, or the Examination Procedure Outlines.  At least two procedures have been developed: one by Henry 
Oppermann as part of a Certificate of Conformance and one by Jim Truex for use in the Ohio Laboratory. 
 
Discussion:  The three procedures outlined in Appendix L were presented to the Sector for review.  Two had been 
submitted to the NTEP laboratories for review by the Maryland Laboratory.  The third had been developed by Henry 
Oppermann (NIST) for inclusion on the Certificates of Conformance of the first weight classifiers evaluated to aid field 
officials in the conduct of routine inspections of the devices.  The Sector agreed that with some modification the second 
procedure from Maryland could be included in Publication 14 for the evaluation of weight classifiers.  This procedure 
could also be adapted for use by field officials.  
 
Conclusion:  The Sector reviewed the procedures included in Appendix L.  The Sector determined that none of the 
procedures is completely adequate for an NTEP evaluation.  The labs are to continue to develop a procedure for 
inclusion in Pub 14.  If completed in time the procedure can be included in the final Sector Meeting Summary 
Report.  (Editor's Note: At the NTEP Lab meeting following the Sector meeting Jim Truex volunteered to develop 
the procedure for inclusion in  Pub 14.)    
 
19) Frequent Shopper Program Format for Receipts and Labels 
 
Source:  NTEP Laboratories 
 
Background:  NTEP continues to receive questions as to the proper method for presenting information relative to 
“frequent shopper” discount programs on customer receipts. NTEP has also heard complaints related to the accuracy of 
price computations on some of the receipts.  The Sector was asked to provide guidance to the NCWM for the 
development of possible requirements or regulations in this area.   
 
Discussion: At its Fall 1997 meeting, Dennis Krueger and Steve Cook agreed to work on this issue and present 
recommendations to the Sector.  They have collected some information on this issue, but still need additional input.  
Anyone wishing to contribute to this work should was asked to contact Dennis or Steve. 
 
Sector Technical Advisor, Dick Suiter (NIST) informed the Sector that the Office of Weights and Measures continues to 
receive questions related to the requirements for frequent shopper programs and the correct presentation of information on 
the sales receipt.  To date no specific guidelines have been developed by either the NCWM S&T or L&R Committees.  
The use of frequent shopper or customer loyalty programs is growing: they are found not only in supermarkets, but they 
are also beginning to be used in retail motor fuel outlets.  Most of the problems that have been discovered at the field 
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level stem from the lack of mathematical agreement of unit price, quantity, and total price on customer receipts.  One 
Sector member indicated that his company has developed approximately 20 methods for incorporating frequent shopper 
programs in the market place.  Nigel Mills (Hobart) indicated that even the best algorithms may still cause total price 
errors at some combinations of quantity and unit price.  The Sector agreed that some of the issues fall within the scope of 
this group; however, development of some issues should be the responsibility of the NCWM L&R Committee.  
 
Conclusion:  The Sector recognized that some issues related to frequent shopper programs are under the purview 
of the Sector (those functions related to the interface with the point-of-sale scale) and some are under the purview 
of the Laws and Regulations Committee (those functions related to method of pricing and printing of package 
labels).  The Sector acknowledged the need for input from other groups. Dennis Krueger, NCR, agreed to contact 
representatives from FMI to investigate how the Sector might work with representatives from FMI on this issue.  
Dennis will work with Steve Cook, CA, to bring back recommendations to the Sector on how to proceed further 
with this issue.  
 
20) Indication of "d" & "e" on Class II Scales 
 
Source:  Ohio NTEP Laboratories 
 
Background:  On a Class II scale which was recently submitted for NTEP evaluation, the Laboratory felt that the display 
of "d" and "e" was confusing.  The device had a “d” of 0.05g and an “e” of 0.1g.  Confusion arises when there is an 
indication of 0.1g.  The display could be interpreted as one “e” or two “d”.  At the last meeting of the NTEP laboratories 
the display in question was discussed and Bill West was asked to draft a proposal for presentation to the Weighing Sector 
and possible submission to the NCWM.  Bill West and the Sector Technical advisor, Dick Suiter (NIST) developed a 
proposal for Sector consideration at its October 1998 meeting.  
 
Sector members were provided with a copy of the proposal and asked to review it for possible submission to the NCWM 
S&T Committee at the January 1999 NCWM interim meeting.  
  
Discussion/Conclusion:  Sector members reviewed the proposal from the laboratories.  The Sector agreed that the 
proposal should be forwarded to the S7T committee, but noted that the formula should include the qualification of 
the unit of measure for “e”. 
  

Add a new paragraph S.1.2.2.  & add language to footnote 1 of Table 3 to Section 2.20 Scales of Handbook 44. 
 

S.1.2.2.  Verification Scale Interval. - Class I and II -  If e γ d, the verification scale interval "e" shall be 
determined by the expression: 

d < e  [ 10 d 
where e = 10k of the unit of measure and 

k is a positive or negative whole number or zero.  This requirement does not apply to a  Class I device with  d 
< 1 mg where e = 1 mg.  If e γ  d, the value of "d" shall be a decimal submultiple of "e", and the ratio shall not 
be more than 10:1.  If  e  γ d, "d" shall be differentiated from "e" by size, color, etc. throughout the range of 
weights displayed as "d". 
 
 

21) Final Serial Number for Inactive Certificates of Conformance 
  
Source:  Steve Malone, Chairman NTEP Committee 
 
Background:  Presently, if a manufacture allows a Certificate of Conformance to become inactive they are asked to 
voluntarily provide the serial number for the last device of that model manufactured for commercial use.  If the serial 
number is provided, it is printed in a table in Publication 5.  If the serial number has not been provided and a new device 
is found by a field official, it is difficult to determine if the device is covered by a CC. 
 
A proposal has been submitted to the NCWM NTEP Committee to modify Section N. subsection 3. Of the Administrative 
Procedures of Publication 14 as outlined below.  The Sector was asked to review this proposal and provide comments to 
the NTEP Committee on this issue. 
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 4. Inactive Status 
 

An INACTIVE Certificate of Conformance is a Certificate which was previously active, but the devices are no 
longer being manufactured or remanufactured for commercial applications.  However, devices already 
manufactured, installed or in inventory, but not yet sold, may be used, sold, repaired, and resold under an 
INACTIVE Certificate of Conformance, provided that the manufacture supplies NTEP with the serial number 
and or date code of the last device of that model manufactured for commercial applications.  The serial number 
and or date code must be provided at the time that the manufacturer first designates the Certificate as 
INACTIVE.  If the manufacture chooses not to provide the last serial number and or date code for the device 
model, the Certificate of Conformance will not apply to any devices of that model sold after the date that the 
Certificate becomes INACTIVE. 

 
Discussion: The Sector was informed of the discussions by the Measuring Sector at the September meeting in 
Albuquerque, NM. The Measuring Sector gave general support to the issue with some suggested changes.  The Sector 
was informed by some of the manufacturers that not all serial numbers incremental in nature and that serial numbers can 
be alpha/numeric.   Several members expressed concern that dealers and distributors could inadvertently be penalized if 
they sold devices from their own stock which had been manufactured by a company who subsequently went out of 
business and failed to provide NTEP with the serial number of the last device produced.  Sector members were asked to 
provide input directly to the NTEP Committee of the NCWM.    
 
Conclusion:  This item was presented to the Sector as an informational item.  An informal vote on the item 
resulted in a small majority opposed to the proposed language.  Comments indicate a concern about situations 
where a manufacturer goes out of business and fails to provide a last serial number.  The result of the proposal 
could be to penalize a distributor who bought devices prior to final manufacture and still has those devices in 
stock. 
 
22) Calibration Period for Test Weights used for NTEP Evaluations 
 
Source:   NIST Office of Weights and Measures 
 
Background:  The required calibration period for "Certified Test Weights" differs among the various States.  The NTEP 
Laboratories are sometimes uncertain if the test weights available for field evaluations have a "calibration certificate" 
consistent with local requirements or if they are overdue for calibration.  There are also questions concerning what is an 
acceptable time period between calibrations. 
 
It is the opinion of NTEP management that test weights used in an NTEP evaluation must be traceable to NIST (i.e., 
calibrated by NIST or by a laboratory authorized by NIST) and must have a certificate of calibration  issued within the 
past year.  Unless the Sector disagrees NTEP proposes to included appropriate language in the next edition of Publication 
14. 
 
Discussion:  The NTEP Laboratories agree in principle that uniform policies are desirable; however, some of the labs 
related cases of evaluations being conducted in another state where the NTEP official had no control over the calibration 
period for the standards being used.  The Sector was informed by some of the States represented that the required 
calibration periods are not all based solely on time.  California, Oklahoma, and New York all have a variable calibration 
time frame, determined by their Metrology Laboratory, based on past calibration history of the standard.  
 
Conclusion:  The Sector was unable to reach a consensus on the proposal.  The Sector recognized the need for 
uniformity in the selection of equipment used in NTEP evaluations, however, the Sector also acknowledged the 
need for the NTEP laboratories to use judgement in the acceptance of  documentation of calibration, regardless of 
the time period between calibrations.  The Sector asked that the laboratories revisit the issue to develop a proposal 
to address weights used in NTEP evaluations. 
  
23) Marking of Temperature Range on Scales 
 
Source:  NIST Office of Weights and Measures 
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Background:  There is a discrepancy between Handbook 44 and Publication 14 in the requirement for marking of 
temperature ranges on a scale with a Certificate of Conformance.  Handbook 44 states that the marking is required if the 
range is other than -10 0C to 40 0C.  Publication 14 page 1-19 it states that a Class III, III L, or IIII device must be marked 
with a temperature range if it is designed to operate over a temperature range that is narrower than -10 0C to  40 0C.  
Questions have also been also been raised over whether it is appropriate to use a scale beyond the range marked on the 
device and/or listed on the Certificate. 
 
The Sector was asked to clarify the intent of the marking requirement. 
 
Discussion:  There was considerable discussion with differing views as to what the current temperature marking 
requirements really mean.  One view was that it is only appropriate to use a device within the range marked on the device 
or stated on the Certificate of Conformance.  An opposing view was that as long as the range was at least –10 0C to 40 0C 
it is acceptable to use the device outside of that range.  There was consensus that if the device was marked with a range of 
less than –10 0C to 40 0C the application of the device is limited to use within the marked range.  The Sector agreed that, 
if possible, the requirement should harmonize with OIML.  Clause 3.9.2.1., in OIML R76  states “If no particular working 
temperature is stated in the descriptive markings of an instrument, this instrument shall maintain its metrological 
properties within the following temperature limits:  -10 0C, +40 0C.” 
 
Conclusion:  Based on a vote of 9 in agreement and 5 in disagreement, the Sector agreed to submit a proposal to 
the S&T Committee to modify Note 5 in Table S.6.3.a. as follows: 
 

Required only on Class III, IIIL, and IIII scales devices if the temperature range on the NTEP CC is other 
narrower than and within -10 to 40 0C (14 to 104 0F). [Nonretroactive as of January 1, 1986] 

 
Jim Truex, OH, offered to develop an alternate proposal for the Sector; however, the Sector suggested that his 
proposal be submitted directly to the S&T Committee. 
 
24) Software Evaluation Policy 
 
Source:  NIST Office of Weights and Measures 
 
Background:  At its July 1998 meeting, the NCWM decided that NTEP would no longer have a separate category of 
“Software” for Certificates of Conformance (CCs) nor as a device type listing in Publication 5.  Any application for a 
software-based system would require evaluation of the complete operating system. 
 
The Weighing Sector was asked to provide guidance in the development of the format of CCs for software-based 
operating systems.  This same item was discussed at the September 1998 meeting of the NCWM Measuring Sector  
Albuquerque, New Mexico.  The Measuring Sector formed a small workgroup, chaired by Steve Cook, to work on this 
issue relative to measuring devices.  The Measuring Sector also recognized the need to do a review of the general format 
of CCs for measuring devices and noted that some issues are common to both weighing and measuring devices.  The 
Measuring Sector suggested that volunteers from the Weighing Sector might also wish to participate to expand the scope 
of the work to include weighing devices. 
 
Discussion:  The Sector discussed the recommendation from the Software Work Group and the decision of the NCWM 
last July 1998.  There were different opinions as to what the recommendation stated and what the final decision really 
meant.  Three members of the Software Work Group, Steve Cook (CA), Wes Diggs (VA), and Dennis Krueger (NCR) 
were in attendance and offered clarifications of the intent of the Work Group.  The Work Group had agreed that nearly all 
electronic devices incorporate software.  NTEP should evaluate complete operating systems and not issue a Certificate of 
Conformance under the separate category of “Software”.  Sector Chairman, Nigel Mills (Hobart) reminded the group that 
the scope of this discussion was to develop correct “category” heading and language for Certificates of Conformance.   
 
Conclusion:  The Sector acknowledged that there are issues to be addressed with respect to the terminology used 
on CCs issued to software-based weighing systems and the terminology used in Publication 5 for these systems.  
The following people agreed to participate in a work group established by the Measuring Sector and chaired by 
Steve Cook, CA: Dennis Krueger, NCR; Jim Truex, OH; Darrell Flocken, Mettler-Toledo; Mark Erickson, Rice 
Lake Weighing Systems; and Andrea Buie, MD .  The work group will correspond by telephone, e-mail, and postal 
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mail to resolve the issues as quickly as possible.  The Sector acknowledged the need for the group to work quickly 
to enable NTEP to address several pending software-based weighing system CCs consistent with the intent of the 
NCWM's July 1998 decision.  
 
25) Width of the Index of an Indicator 
 
Source:  NIST Office of Weights and Measures 
 
Background:  Paragraph S.1.4.3. (a) of 2.20 Scales in Handbook 44 requires that the width of the index of an indicator be 
not greater than the width of the widest graduation.  When this requirement was adopted subordinate graduations were not 
considered as significant as main graduations.  If the index of the indicator were allowed to be as wide as the main 
graduation it was easier to tell when the index of the indicator was centered on the main graduation.  In some cases 
subordinate graduations could completely covered by the index of the indicator.  A similar Measurement Canada 
requirement is that the width of the index be not greater than the width of the narrowest graduation.  It appears that the 
Measurement Canada requirement may be more appropriate. With this requirement no graduation could be completely 
obliterated by the index of the indicator. 
 
The Sector was asked to consider submitting a proposal to the NCWM S&T Committee of NCWM to change S.1.4.3. (a) 
as follows to harmonize the requirement with Canada: 
 

S.1.4.3.  Width.  The width of the index of an indicator in relation to the series of graduations with which it is 
used shall not be greater than: 

 
  (a) the width of the widest narrowest graduation, 
   
Discussion:  The Technical Advisor, Dick Suiter (NIST) gave the rationale behind having the index of an indicator either 
wider or narrow than graduations as in the example above.  The Sector agreed that “narrower” was preferable.     
 
Conclusion:  The Sector recognized that the current language in Handbook 44 paragraph S.1.4.3. could result in 
an indicator, which overlaps one or more subordinate graduations.  The Sector agreed that a proposal should be 
submitted to the S&T Committee to modify S.1.4.3. on a non- retroactive basis as follows: 
 

S.1.4.3. Width. The width of the index of an indicator in relation to the series of graduations with which 
it is used shall not be greater than: 
 
 (a) the width of the widest narrowest graduation, .... 
 [Nonretroactive as of January 1, 2000] 
 

26) Power Failure Test 
 
Source:  NIST Office of Weights and Measures 
 
Background:   Publication 14 currently specifies that audit trail information must be stored in non-volatile memory for at 
least 30 days.  At the time that this criteria was added to Publication 14, it was determined that NTEP testing would not 
routinely be performed to verify compliance with the criteria; rather, the manufacturer would provide information to 
NTEP to indicate compliance with the criteria. 
 
During recent work with the liquid-measuring device laboratory in Measurement Canada, it was noted that Canada 
requires a power loss test of seven days. 
 
The Sector was asked to consider whether or not a 30-day power failure test is necessary, or if a seven day test would be 
sufficient to determine the stability of the audit trail memory in a device in the event of a power failure. 
 
Discussion:  Renald Marceau (CD) explained the Canadian requirements for electronic indicators from Weights and 
Measures Ministerial Specifications SVM-1 Electronic Registers and Ancillary Equipment Incorporated in Metering 
Assemblies Specifications.  The test requirement described in the background is only applicable to Retail Motor Fuel 
Dispensers.  Neither the US nor Canada perform a test to verify the ability of weighing  equipment to meet the-30 day 
retention requirement. 
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Conclusion:  In its discussion of this issue, the Sector realized that the proposed change is not needed for 
harmonization.  Canada has a 7-day requirement for measuring devices, but not for weighing devices.   Both 
Canada and the US require that audit trail information be maintained in non-volatile memory for at least 30 days; 
information is requested from the manufacturer to indicate compliance, but a specific test of the 30-day capability 
is not performed.  Consequently, no change is proposed to Publication 14. 
 
 
27) Appropriate Abbreviations for Preface to Serial Number 
 
Source:  NIST Office of Weights and Measures 
 
Background: General Code paragraph G-S.1. (d) in Handbook 44 requires the serial number to be prefaced by words, an 
abbreviation, or a symbol that clearly identifies the number as the required serial number.  Questions have been raised 
over whether or not the term "No." is sufficient to designate the serial number on a device.  It is the opinion of NTEP 
management that this is not sufficient to distinguish the serial number from other numbers such as a part number or a 
registration number that might be marked on the device. 
 
Immediately prior to the September 1998 Measuring Sector meeting, the NTEP measuring laboratories developed a list of 
acceptable markings to be added to Publication 14 as examples.  The Measuring Sector was unable to reach a consensus 
on the suggested list; however, there was general agreement that a proposal should be submitted to the S&T Committee 
asking that the issue be reviewed.  Comments were also made indicating that there are similar concerns with section (b) of 
G-S.1. and that the language for (b) should mirror the language in (d).  In the interim, the Measuring Sector indicated that 
the NTEP laboratories should continue to work together to establish consistent guidelines for applying this criteria. 
 
Discussion:  The Weighing Sector was asked for an opinion on whether or not "No." meets the requirement of G-S.1. (d).  
The Sector is also asked to determine whether or not a proposal should be submitted to the S&T Committee to modify G-
S.1. to clarify acceptable abbreviations for serial number and to modify the marking requirement for model number to 
mirror the marking requirement for serial number requirement.  
 
Sector Technical Advisor, Dick Suiter(NIST) reviewed the background of the issue and the discussions held at the recent 
Measuring Sector Meeting.  Renald Marceau (CD) informed the Sector that either “S/N” or “Serial Number” would be 
acceptable in Canada. 
 
Conclusion:  The Sector agreed that it is appropriate to add examples to the Table of Acceptable 
Abbreviations/Symbols on page 1-117 and 1-118 of Publication 14 to indicate acceptable designations of serial 
number.  The Sector agreed to the following list: 
 
Appropriate: 
"Serial Number" "S/N"       "SN" "Ser No." "Ser"  "S No"        "Ser #" 
 
Inappropriate: 
"S#"  "No." 
  
The Sector also agreed that a proposal should be submitted to the S&T Committee asking that G- S.1.(d) be 
clarified to include examples of acceptable designations of the serial number. 
 
The Sector recognized that the Measuring Sector is submitting a proposal to add terminology to Handbook 44 to 
require definitive language to identify the model number; however, the Sector could not reach a consensus to 
support such a proposal, at this time.    
       
28) Expansion of Pre-NTEP CCs   
 
Source:  NIST Office of Weights and Measures 
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Background:  Section B of the NTEP Technical Policy for scales allows CCs issued as a result of NTEP testing to cover 
ranges of capacities and platform sizes.  This policy recognizes that, for a device tested by NTEP, the performance of 
other capacities and sizes of devices in that same family can be predicted within certain limits to be similar to the device 
tested.  This policy is also based upon the fact that NTEP testing is performed with a minimum amount of test weight 
based upon the CLC and/or the capacity of the device.  The policy also recognizes that NTEP testing is performed to a 
fairly rigorous set of testing criteria. 
 
Section H of Publication 14 allows NTEP to issue pre-NTEP Certificates of Conformance based upon pre-NTEP type 
approvals issued by jurisdictions prior to the establishment of NTEP.  Pre-NTEP Certificates of Conformance issued to 
date have included only those capacities listed on the original Certificates of Approval. 
 
Questions have been raised about whether or not it is appropriate to apply the range criteria outlined in Section B of the 
NTEP Technical Policy to pre-NTEP devices.  It may be appropriate to cover devices with capacities falling between the 
largest and smallest capacities listed on a pre-NTEP CC.  It may also be appropriate to cover devices with platform sizes 
falling between the largest and smallest dimensions of the devices listed on a pre-NTEP CC.  However, NTEP 
management does not believe it is appropriate to apply the range criteria in Section B to expand a pre-NTEP CC to cover 
devices above and below the largest and smallest size and capacity of device listed on the CC. 
 
This position is based on the fact that data is not typically available to identify what testing (if any) was performed on the 
device to obtain the pre-NTEP type approval.  NTEP typically has no  data to indicate which device listed on the pre-
NTEP approval certificate was tested.  Since the range criteria requires information about the specific device tested and is 
dependent upon a minimum amount of testing, NTEP does not believe it is appropriate to extend the range of devices 
beyond those already listed on the CC. 
 
The Sector was asked to review this issue and develop a policy to apply to pre-NTEP devices. 
 
Discussion:  The Sector discussed the original intent of Pre-NTEP Certificates of Conformance. It was noted that the 
NCWM NTEP Committee (formerly the NTEP Board of Governors) has previously denied appeals asking for the 
expansion of a Pre-NTEP Certificate of Conformance beyond those devices listed on the pre-NTEP type approval 
certificate.  The Sector agreed that, when issuing a pre-NTEP type approval, adding capacities and sizes between existing 
capacities listed on a pre-NTEP certificate is technically acceptable. 
 
Conclusion:  Based on a vote of 11 in agreement, 2 in disagreement, and 4 abstentions, the Sector agreed that a 
proposal should be forwarded to the NTEP Committee covering the expansion of pre-NTEP CCs.  The proposal 
will recommend that the NTEP Committee reconsider its previous position on pre-NTEP CCs to allow the CC to 
cover devices in between capacities and sizes already listed on the CC.  The proposal should also state that the CC 
cannot be expanded to include capacities, sizes, division sizes, number of divisions, etc. beyond what is covered on 
the original CC.  Criteria listed in Publication 14 Technical Policy for Scales would still apply within the limits of 
the existing CC.  The Sector agreed that Tina Butcher, NIST, will develop examples to be submitted along with the 
recommendation.  If the NCWM NTEP Committee adopt the proposal NTEP will notify the holders of all pre-
NTEP CCs of the change in policy and give them the opportunity to have their CCs amended within the adopted 
guidelines.  
 

Load Cell Issues 
 
29) Conversion of Mechanical Lever Systems to Digital 
 
Source:  NTEP Laboratories 
 
Background:  The Sector previously agreed that converting a mechanical scale to accept a digital indicator by placing a 
load cell at the end of the transverse lever is a modification of the original type, but the conversion option can be added to 
an NTEP CC for the mechanical version without additional testing.  NTEP has been asked if it is acceptable to remove the 
transverse lever and insert two load cells.  This question was discussed at the June 1998 meeting of the NTEP 
Laboratories, and other examples were given such as removing a torsion lever and inserting three or four load cells. 
 
The Sector was asked to readdress this issue and decide how far back into the lever system a service company can go with 
the addition of load cells before addition testing would be needed to cover the modified device on the Certificate of 
Conformance. 



1998 NTETC Weighing Sector Summary 
 
 
 

 
18 

 
Discussion:  Several examples of conversions that have been encountered by NTEP were given.  It was the opinion of 
several of the members that it would be very difficult for a field official to determine the suitability of load cells in a 
device where some of the levers had been removed and load cells had been substituted.  The multiple of the scale at the 
load cell point would be very hard to determine.  There was general consensus that anything beyond placing  a load cell at 
the steelyard end of a transverse lever is a modification of type and that device that could not be covered by the 
Certificate of Conformance without additional testing. 
 
Conclusion:  The Sector agreed that the replacing any levers of a mechanical weighing element with load cells is a 
modification of type that requires NTEP evaluation in order to be covered by an NTEP Certificate of 
Conformance.  Additional language will be added to Section "E" paragraph 1 on page 1-15, Pub 14 to as follows. 

E. Modification of Type   
 

1.  Replacing a Lever System with Load Cells.  Changing a scale from a lever system to a full electronic 
scale in  order to be covered by an NTEP Certificate of Conformance.  Total replacement of any levers in 
a mechanical scale is a modification of type that is not covered by the original CC without additional 
testing. 

     
Note:  The placement of a load cell in the steelyard rod to change from a mechanical to an electronic 
indicator is an acceptable modification of type that does not require evaluation for an existing Certificate 
of Conformance to apply; however, the modification option does need to be listed on the NTEP CC. 
  

30) Load Cell Creep 
 
Source:  John Elengo 
 
Background:  John Elengo (Consultant) submitted a proposal to change the required test Publication 14 for load cell 
creep in as outlined in the attached proposal  Appendix M.  The proposal would bring the procedure in Publication 14 into 
harmony with the test requirement for load cell creep in OIML R60. 
 
NTEP suggested that, unless the Sector objects, the proposed procedure be adopted for future testing of load cell creep 
during the NTEP Evaluation of a load cell and included in the next edition of Publication 14. 
 
Discussion:   The Sector discussed the differences in the creep requirements of NIST Handbook 44 and OIML R60. The  
NTEP creep test is  based on Handbook 44 paragraph T.N.4..5. Time Dependence test of one hour.  The R60 test for 
creep is based on a thirty-minute test.  The Sector Technical Advisor Dick Suiter (NIST) presented information 
demonstrating that the most significant creep in a load cell happens well within the first thirty minutes after application of 
a load.  It was generally agreed that if a load cell met R60 requirements it would also meet Handbook 44. 
 
Conclusion:  The Sector agreed that a successful result of a creep evaluation test conducted in accordance with 
OIML R60 requirements shall be accepted as equivalent to a successful result of a creep evaluation test conducted 
in accordance with NTEP requirements. 
  
31) Load Cells Marked "S" (Single Cell Application) in Multiple Cell Applications 
 
Background:  Load cells to be used in single cell applications are analyzed to a more stringent tolerance than those to be 
used in multiple cell applications. Consequently, it has been the policy of NTEP to approve the use of load cells tested for 
single cell applications for use multiple cell applications without additional testing.  Recently, it was pointed out that there 
needs to be an addition to Handbook 44 for the use of field inspectors to support that policy. 
 
NTEP proposed that, unless the Sector objected, proposal in Appendix N to modify Note 7 of Table S.6.3.b. will be 
forwarded to the S&T Committee for consideration at the January 1999 NCWM Interim Meeting.  (See Attachment) 
 
Discussion:  It was pointed out that the note should included the “S” designation for Single and “M” for multiple since 
that is what is actually marked on the load cells. 
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Conclusion:  The Sector agreed to forward the following proposal to the S&T Committee. 
 
 Modify Table S.6.3.b. Note 7 as follows: 
 

7. Denotes compliance for single or multiple load cell applications.  It is acceptable to use a load cell with the 
"S" (single cell) designation in multiple load cell applications as long as all other parameters meet 
requirements.  A load cell with the "M" (multiple cell) designation can be used only in multiple load cell 
applications. [Nonretroactive as of January 1, 1988] 

 
32) Selection of Load Cells to Represent a Family when Mid-Range Falls Outside of NTEP Test Capability 
 
Source:  NIST Office of Weight and Measures 
  
Background:  Several instances have occurred in which a manufacturer submits a request for a family of cells in which 
the mid-range capacity is outside of NTEP test capability.  For  example, NTEP cannot currently test cells between 555 lb 
and 4000 lb.  If the mid-range of the family requested falls between 555 lb and 4000 lb, NTEP must determine how to 
minimize testing while selecting cells which still adequately represent the entire family of cells.   
 
Of particular concern are multiple cell applications and applications for a large number of divisions.. For multiple cell 
applications, the manufacturer is required to submit two cells of each capacity selected for testing; for cells with a large 
number of divisions (5000 or more), two cells of the same capacity or one cell of the selected capacity and one cell of a 
different capacity must be submitted for testing.  If a mid-range cell cannot be tested, must the manufacturer submit two 
cells of each capacity?  To require two cells of two different capacities because NTEP is not able to perform testing would 
seem to penalize the manufacturer; however, NTEP must still have sufficient test information on which to base a CC. 
 
A reasonable compromise to address the scenario where NTEP test capability is lacking is to use the concept that applies 
to cells with a large number of divisions.  This would give NTEP an indication of performance at two different capacities 
as well as providing two cells from the family. 
 
NTEP has applied an ad hoc policy as follows: 
 

If a mid-range cell cannot be tested due to lack of NTEP test capability, then one cell from the low end of the 
capacities requested and one from the high end of the capacities requested must be submitted.  The total range 
requested must not exceed a range of 10:1. 

 
NTEP proposed that unless the Sector objected, NTEP continue to follow this policy and an appropriate addition be added 
to Publication 14. 
 
Discussion:  There were no negative comments from the Sector on this item. 
 
Conclusion:  The Sector agreed to add the following statement to Publication 14, Load Cells, part D(3)(b) to 
explain how NTEP will address applications in which NTEP does not have test equipment to test cells in the mid-
range of a family of cells. 
 

If a mid-range cell cannot be tested due to lack of NTEP test capability, then one cell from the low end of the 
capacities requested and one cell from the high end of the capacities requested must be submitted.  The total 
range requested must not exceed a range of 10:1. 

     
33) Number of Load Cells to be Submitted for Evaluation for Single Cell Classification with a High Number of 

Divisions 
 
Source:  NIST Office of Weights and Measures 
 
Background:  NTEP has been questioned as to the number of load cells required to be submitted for type evaluation 
when the family of load cells covers a range of capacities greater than 10:1 and the cells can be used in single cell 
applications for a maximum number of divisions greater than or equal to 5000.  The specific concern is with the 
interpretation of the guidelines in the Publication 14 Checklist for Load Cells Section D, paragraphs 3.b. and 3.c.  NTEP 
management believes these guidelines may have been developed for load cells with large numbers of divisions used in 
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multiple cell applications, rather than single cell applications.  An example is included in Appendix O to demonstrate how 
NTEP interprets the guidelines in paragraphs 3.b. and 3.c.  
 
The Sector was asked to provide input on the proper interpretation of paragraphs 3.b. and 3.c. in order to determine the 
required number of cells to be submitted for testing. 
 
Discussion:  Ken Yee (NIST) provided written comments to the Sector on this item.  It is his opinion that it is more 
difficult for a load cell manufacturer to build Class IIIL, 10 000-division load cell for single cell applications that meet the 
requirements of NIST Handbook 44.  He thinks it is appropriate to test more than one cell for this application.  Steve 
Cook (CA) gave an example where two Class IIIL “Single” Cells with greater than 5000 divisions have been submitted 
for test and one cell would passes and one fails.  The Sector agreed based on comments received that it is appropriate to 
require at least two cells to be submitted for cells with 5000 or more divisions.  
 
Conclusion:  The Sector agreed that the following changes should be made to part D(3)(c). 
 
 c.  Large Number of Divisions. If a large number of divisions (e.g., class III, single cell, 5000 divisions and 
greater; or  class IIIL, single cell, 5000 divisions and greater) is requested, one more cell capacity or more cells at 
the same capacity will be tested.  This criteria applies independently of capacities selected to satisfy the range of 
capacities requirements listed in part D(3)(b). 
 
 For example, consider a Class IIIL, Single, 5000 division application with capacities ranging from 1000 lb to      
10 000 lb.  To satisfy the range of capacity requirements, the manufacturer selects a 5000-lb capacity cell for test; 
the 5000-lb capacity is mid-range of the 10:1 range of capacities requested.  Under the large number of divisions 
requirements, two 5000-lb capacity cells may be submitted.  Alternatively, one 5000-lb capacity cell and another 
cell from the capacity range between 1000 lb and 10 000 lb may be submitted. 
  
 As a second example, consider a Class IIIL, Single, 5000 division application with capacities ranging from      
1000 lb to 100 000 lb.  To satisfy the range of capacity requirements, the manufacturer selects a 5000-lb capacity 
cell  and a 40 000-lb capacity cell for test.  The 5000-lb capacity cell is midrange between the 10:1 range of 1000 to 
10 000 lb and nearly 4:1 from either extreme (NTEP does not have the ability to test a 4000-lb cell;) the 40 000-lb 
capacity is midrange between the 10:1 range of 10 000 lb to 100 000 lb and within 4:1 from either extreme.  Under 
the large number of division requirements, two of each cell capacity are required.  Alternatively, the manufacturer 
may select one midrange capacity cell and an additional cell of a different capacity from within each 10:1 range. 
 
34) Year 2000 Compliance Requirements and Test Procedures 
 
Source:  NIST Office of Weights and Measures  
 
Background:  There is a concern as to whether or not micro processor-based devices submitted for NTEP Evaluation will 
continue to perform in compliance with Handbook 44 requirements at the beginning of the year 2000.  Measurement 
Canada has developed comprehensive compliance requirements along with laboratory test procedures for verifying 
continued compliance of a device after the year 2000.  
 
Copies of the Canadian procedures were provided to the Sector at its October meeting, and the Sector was asked to review 
them for possible inclusion in Publication 14.  The decision of the Measuring Sector on this issue at its September 1998 
meeting was to authorize the NTEP Laboratories to use the Measurement Canada test procedures when conducting tests  
for compliance of a device with Handbook 44 and Publication 14 after December 31, 1999. 
 
Discussion:  Several manufacturers indicated that they have taken steps to assure that devices produced by their 
companies will continue to comply with all requirements after January 1, 1998. Manufacturers present thought there 
would be no problems discovered if the NTEP Laboratories conducted testing to verify compliance; however, there was a 
concern that the testing would involve substantial additional charges.  It was generally agreed that the NTEP laboratories 
could do at least some testing to verify compliance without adding a lot of additional evaluation time. 
 
Conclusion:  The Sector agreed that the Labs should review the Measurement Canada procedure and apply it to 
devices submitted for mutual recognition.  For devices submitted for NTEP evaluation only, the assigned 
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laboratory should work with the manufacture on a case-by-case basis to ensure continued compliance with 
Handbook 44 requirements after the year 2000. 
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Carry-Over Items 
 
1.  Double Wide and Narrow Decks  
 
Background:  This item was first briefly discussed at the 1997 Sector meeting during the discussion of multiple 
weighing elements interfaced with a single indicator.  An NTEP lab asked if an existing vehicle scale certificate 
applies to an installation in which two scales are placed side by side to create a “double-wide” scale.  The Sector 
asked the SMA Technical committee to review the issue and develop test procedures for “double-wide” scales.  At 
its 1998 meeting, the Weighing Sector reviewed a proposed test procedure from the SMA Technical Committee 
and agreed that the labs should use it on an ad hoc basis.  The Sector asked the labs to review the procedure, try 
the procedure if possible, and if appropriate recommend changes to the procedure.  The Ohio lab conducted an 
evaluation and recommended modifying the procedure.  Dave Quinn (Fairbanks Scales) also expressed a desire to 
provide input.  The Sector was asked to discuss the proposed changes at its 1999 meeting.  (See Appendix A-1, 2, 
& 3)  



October1999 NTETC Weighing Sector Meeting 
 

 
2 

 
Discussion:  The Sector reviewed the recommendations and the proposed procedures.  Dave Quinn (Fairbanks 
Scales) stated that applying a Concentrated Load Capacity (CLC) rating for a “double-wide” scale is not 
appropriate.  He feels the Handbook 44 definition for CLC is based on a four feet long and eight feet wide loading 
pattern, which is the loading pattern for the tandem axle of a typical highway vehicle.  Mr. Quinn also noted that 
assigning a CLC to a “double-wide” scale that is twice the value of that for a single platform is not appropriate and 
testing in a pattern that is four feet in length and the width of two normal scale platforms also is not appropriate.  
The Sector generally agreed that the present Handbook 44 definition for CLC does not apply to “double-wide” 
scales.    
 
Conclusion:  The Sector asked the SMA Technical Committee to review the present Handbook 44 definition of 
CLC and, if necessary, submit a proposal that addresses the loading patterns on “double-wide” scales.  The 
Technical Committee was also asked to propose appropriate NTEP test procedures for the loading patterns on 
“double-wide” scales. The Sector agreed to continue using ad hoc procedures for any applications received for an 
NTEP evaluation of a “double-wide” scale until the recommendations of the SMA Technical Committee are 
developed, reviewed and accepted by the Sector. Based on the recommendation of the SMA Technical Committee 
the Sector may determine that changes to Publications 14 are appropriate.  Recommendations for changes to 
Handbook 44 must be submitted to the NCWM S&T Committee for adoption by the Conference. 
 
2.  Combination Vehicle/Railway Track Scales Minimum Test Load   
  
Background:  At its 1998 meeting, the Weighing Sector agreed to submit a proposal to the Specifications & 
Tolerances (S&T) Committee to add a note 20 to Handbook 44 Table S.6.3.a.  The note requires that a 
combination vehicle/railway track scale be marked with both CLC and Section Capacity. The Sector noted that the 
minimum test load requirements in Publication 14 raise questions concerning the requirement for a combination 
vehicle/railway track scale.  During an NTEP evaluation, vehicle scales are required to be tested to a minimum to 
90 percent of CLC with known test weights. A strain load test is conducted to a minimum of 80 percent of nominal 
capacity.  The minimum test load requirement in Publication 14 for railway track scales is 100,000 lb.  If a vehicle 
scale submitted for NTEP evaluation has a nominal capacity of 200,000 lb with a CLC of 100,000 lb, the 
minimum load requirement would be 90,000 lb of known test weight. The strain load test requires a test load of at 
least 160,000 lb.  If a railway track scale is submitted for NTEP evaluation with a nominal capacity of 400,000 lb 
and a section capacity of 200,000 lb, a minimum of 100,000 lb of known test weight is acceptable.  The minimum 
strain load requirement is to place one end of the empty United States Department of Agriculture (USDA) Grain 
Inspection Service Packers and Stockyards Administration (GIPSA) test car on the scale and add 100,000 lb of 
known weight.  
 
The Sector asked the Scale Manufacturers Association (SMA) to review the minimum amount of known test 
standards required in Publication 14 for the NTEP evaluation of a railway track scale.  SMA submitted the 
following recommendation. The Sector was asked to discuss SMA’s recommendations at its October 1999 
meeting.  
 
SMA Recommendation: 
 
The Committee adopted a recommendation to require 90,000 lb minimum of known test weights as shown in 
Publication 14, Digital Electronic Scales Sections, 66 and 67.  The intent is to allow using a GIPSA test car to 
satisfy both railway and vehicle scale test requirements. The 5 ft wheel spacing of the GIPSA test car weight 
mover may need to suffice for the 4 ft test pattern and dual axle spacing for the vehicle scale CLC test.  The 
90,000 lb minimum test weight requirement would allow evaluating vehicle scales with CLC's up to 100,000 lb.  
The 80,000 lb test weight would also meet the requirement in Section 1.5.3 of the AAR scale handbook for 
railway track scales.  The GIPSA test car weight movers are capable of applying up to 100,000 lb of test weight on 
the rails in 10,000 lb increments.  Ninety thousand pounds of these test weights are in the form of rectangular 
blocks of 10,000 lb each.  The remaining 10,000 lb is the powered test weight mover. 
 
Discussion:  The Sector reviewed the SMA Technical Committee’s proposal.  The Sector generally agreed with 
the recommendation for testing the vehicle CLC on combination vehicle/railway track scales with a minimum test 
load of   90,000 lb.  The Technical Committee’s proposal did not address a change to the minimum test load 
requirement for railway track scales.  The Sector generally agreed that a test load of 90,000 lb was not an 
appropriate minimum for all railway track scales, such as one submitted for NTEP evaluation with a capacity of 
400 000 lb.  Lou Cerny, representing the Association of American Railroads (AAR), indicated a concern that any 
change to the present requirement would require a change to the GIPSA test equipment.  At present, it is not 
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possible to add additional test weights to the GIPSA test cart.  Some railway track scales that are submitted for 
NTEP evaluation, are not long enough to allow stain load testing using the GIPSA test cart and a loaded rail car.  
A change to the GIPSA test equipment might depend on GIPSA’s receiving additional funding.    
Conclusion:  The Sector agreed to adopt the 90,000 lb minimum test weight load for the evaluating CLC’s on 
combination vehicle/railway track scales.  Lou Cerny agreed to develop a recommendation for a minimum strain 
load requirement.  He will contact AAR members, railroad track scale manufactures, and GIPSA for assistance 
and input.  The Sector requested a report by April 1, 2000.  
 
3.  Weighing Elements and Indicators Not Permanently Attached Definition 
 
Background: At its 1997 meeting, the Weighing Sector decided that a proposal should be submitted to the S&T 
Committee to change the headings of the 3rd and 4th columns of Table S.6.3.a. to read "Indicators with CC" and 
"Weighing and Load-Receiving Element with CC," respectively.  At the 1998 NCWM Interim Meeting, the S&T 
Committee rejected the proposed language and suggested that the Weighing Sector make an alternative proposal.  
The S&T Committee was concerned that the proposed changes would eliminate marking requirements for non-
permanently attached indicators in non-NTEP states.  Additionally the proposed change still did not address the 
concern over inconsistency in applying the requirement during NTEP evaluations.  At its 1998 meeting, the 
Weighing Sector discussed marking requirements for elements that are not permanently attached.  The Sector 
recognized a need to clarify or define elements that are to be “not permanently attached.”  The Sector asked the 
SMA Technical Committee and the Labs to develop a recommendation for this meeting.  SMA submitted the 
following proposal.  The NTEP laboratories met on October 3, 1999, and offered an alternative proposal requiring 
that all indicators be either permanently wired or have connecting plugs sealed.  The Sector was asked to review 
the recommendations.  
 
SMA Recommendation: 
 
Clarify meaning of "Indicating elements not permanently attached to the weighing element." 
 
The Committee adopted the position to recommend that "Indicating elements not permanently attached to the 
weighing element," defines those which have their own Certificates of Conformance.   Rationale:  This indicating 
element marking situation is very similar to that of load cells with their own Certificates of Conformance. Load 
cells with CCs are already listed in H44 Table S.6.3.a for the purpose of specifying marking requirements. 
 
Discussion:    The Sector reviewed the recommendations of the SMA Technical Committee and the NTEP 
laboratories and agreed that “permanently attached” is difficult to define.  Examples of questionable devices 
include indicators mounted on a pedestal attached to the load receiving element or indicators bolted directly to the 
load receiver.  The Sector also discussed indicators and load receiving elements that have electronic identification 
which allows the indicator to communicate with the load receiving element only if the two elements were 
calibrated together.  The Sector also discussed the concern of non-NTEP states. The number of non-NTEP states 
has decreased since the Sector’s last meeting, however the Sector agreed the concern is still valid.   The Sector 
agreed that the manufacturer can determine the status of their device at the time of evaluation and the NTEP 
laboratory can test accordingly.   Restrictions may be listed on the CC based on the device submitted for NTEP 
certification. 
 
Conclusion:  The Sector agreed to forward the following proposal to the S&T Committee to consider: 
 
 
 
 
 
 
 
 
 
 
Proposal:  Modify Handbook 44 Scales Code Table S.6.3.a. as follows. 
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4.  Marking of CLC on Indicators Not Permanently Attached 
 
Background:  At its 1998 meeting, the Weighing Sector discussed marking requirements for Electronic Cash 
Registers (ECR) interfaced with scales.  The Sector heard comments indicating that the requirement for marking 
the CLC on an indicator that is not permanently attached should be eliminated.  The Sector referred the item to the 
SMA Technical Committee for study and recommendations.  The committee submitted the following 
recommendation for review.  The Sector was asked to review the SMA recommendations.  
 
SMA Recommendation: 
 
The Committee adopted a recommendation to retain the current requirement to mark the CLC on indicators not 
permanently attached to the weighing element. 
 
Discussion/ Conclusion: The SMA recommendation recognized that for some systems, such as vehicle scales, the 
marking of CLC on the indicator is appropriate and necessary.  At the time of manufacture the final application for 
the indicator may not be known.  Marking of CLC on the indicator may be accomplished at the time of 
installation.  The Sector discussed the SMA Technical Committee’s recommendation not to change the present 
Handbook 44 Table S.6.3.a. requirement for the marking of CLC on an indicating element not permanently 
attached to a weighing and load receiving element. 
 
The Sector agreed with the SMA Technical Committee recommendation.  No further action is required. 
 
5.  POS Receipt Format 
 
Background:  At its 1998 meeting, the Weighing Sector briefly discussed the format for POS receipts.  The 
Sector reviewed the format of several examples of supermarket receipts.  That review resulted in the opinion that 
Publication 14 should contain some guidelines for formatting ECR receipts to insure consistent interpretation 
among the laboratories.  The Sector agreed to review the checklist to determine what, if any, changes are needed in 
Publication 14 to give the laboratories and manufacturers clear requirements for printed receipts.  If needed, the 
Sector agreed to add examples to the checklist.  Dennis Krueger (NCR) agreed to contact the Food Marketing 
Institute (FMI) to ask for assistance developing criteria for receipts. Mr. Krueger thought that the FMI might form 
a work group to develop a recommendation. Mr. Krueger was asked to update the group on progress made to date.  
 
Discussion:   Dennis Krueger informed the Sector that he has been unable to work on this issue, but he has 
recently contacted FMI.  FMI is interested in working with the Sector to develop recommendations for a receipt 
format for POS systems.  Some members of the Sector expressed an opinion that this issue belongs with the L&R 
Committee.  Most format issues are related to providing information to the consumer that is clear, complete, and 

Table S.6.3.a.

Marking Requirements

 Weighing
 Equipment

To be
Marked With

Weighing, load-
receiving , and
indicating
element in same
      housing

Indicating element
not in same housing
or not permanently
attached to weighing
and load receiving
Element1                

Weighing and load-
receiving element
not in same housing
or not permanently
attached to
indicating element1

Load  cell
  with CC
      (11)

   Other
equipment
 Or device
      (10)

Section
Capacity
(14)(20)

            X                 X

1 “permanently attached” may be hard wired or secured together with a physical or elctronic seal.
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does not facilitate fraud.  It was pointed out that even if some of the issues are the L&R Committee’s 
responsibility, this Sector and the S&T Committee should discuss and resolve any device related issues.   
 
Conclusion:   Dennis Krueger volunteered to continue to work on this issue.  He agreed to provide a proposal by 
April 1, 2000, for the entire Sector to consider.  The Sector also agreed it is appropriate for the technical advisor to 
inform the L&R technical advisor of the discussions and provide input to the L&R Committee on technical issues 
if the L&R Committee begins to develop a proposal for a receipt format. 
 
6.  Calibration Period for Test Weights used for NTEP Evaluations 
 
Background:  The required calibration period for "Certified Test Weights" differs among the various States.  The 
NTEP Laboratories are sometimes uncertain if the test weights available for NTEP field evaluations have a 
"calibration certificate" that is consistent with local requirements or if calibration is overdue.  There are also 
questions concerning an acceptable time period between calibrations.  At its 1998 meeting, the Sector asked the 
NTEP Laboratories to develop a proposal for calibration requirements for test weights used during an NTEP 
evaluation.  Dick Suiter (NIST), Technical Advisor, will update the Sector on the status of the proposal. 
 
Discussion:  Dick Suiter updated the group on work that Georgia Harris (NIST) is doing with the state metrology 
labs to develop standards for calibration periods.  Some jurisdictions use an annual calibration requirement.  Some 
jurisdictions require two- and three-year intervals.  At least two jurisdictions set calibration intervals for each 
standard based on a history developed for that standard.  
 
Conclusion:  The Sector agreed that consistent requirement are needed for use during NTEO evaluations.  The 
Sector also agreed that until a calibration interval recommendation is presented by Georgia Harris and the state 
metrology laboratories, the NTEP laboratories should continue to apply the requirements of the jurisdiction where 
an evaluation is being conducted. 
 

New Items 
 
7.  Modular Scale Section Connection Points 
 
Source:  NIST/OWM 
 
Background:  NTEP was asked if there is a metrological or structural difference between devices with modules 
that are welding together and modules that are bolted together.  Specifically, NTEP was asked, “if a device was 
evaluated with welded joints and received a CC, could the same device with bolted joints be covered by the same 
CC?”   
 
Recommendation:  The Sector was asked to discuss the issue and recommend a policy to be added to Publication 
14 to cover future evaluations. 
 
Discussion:  The Sector discussed the issue with varying opinions whether or not the type of connection is 
metrologically significant.  The Sector agreed that a bigger question is what constitutes a modular design.  The 
Sector also discussed the location of load cells in modular designs as presented in Agenda Item 8.  The Sector 
agreed that manufacturers are responsible for reporting design changes from their original submission for 
evaluation; however, no clear decision was made concerning the metrological significance of the connection or the 
placement of load cells. 
 
Conclusion:  The Sector agreed that the SMA Technical Committee should be asked to review this item and 
propose a definition for  “modular designs.”  The Technical Committee is also asked to provide guidance about the 
metrological significance of the types of connections.  The Sector will consider the SMA recommendation at its 
next meeting.  
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8.  Load Cell Placement in Modular Scales 
 
Source:  NIST/OWM 
 
Background:  NTEP was asked if the placement of load cells under the connection point for modules is 
metrologically or structurally significant.  Some designs have the cells placed directly under the joint.  Other 
designs have the cells displaced to one side of the joint.   
 
Recommendation:  The Sector was asked to consider the issue and address the following questions:  Should the 
location of the cells be noted on the CC?  Should the test procedures be modified to consider cell placement? 
 
Discussion:  This item was discussed along with item 7 above. 
 
Conclusion:  The Sector agreed to ask the SMA Technical Committee to address this item along with item 7 
dealing with the metrological significance of different types of connections (welded vs bolted) for modular scales.  
The Technical Committee is also asked to consider if the position of the load cells relative to the module 
connection point is metrologically significant.   The Sector will consider the SMA recommendation at its next 
meeting.  
 
9. Models to be Submitted for Testing when a Digital Option is Added to a CC  for Cells Evaluated as an 

Analog Design 
 
Source:  NIST/OWM 
 
Background:  NTEP received an application to add the option of digital output to a CC for a family of load cells 
that were previously evaluated with analog output.  NETP, in consultation with the NIST Force Group, made an ad 
hoc decision to consider this as the relocation of the A/D conversion.  NTEP and the NIST Force Group also 
determined which cells the manufacturer needed to submit for test based on previous test data and input from 
technical experts.  
 
Recommendation:  The Sector was asked to consider this item for future applications and provide guidance 
concerning the appropriate level of testing. 
 
Discussion/Conclusion: The Sector discussed the appropriateness of adding a digital option to a family of load 
cells covered by a single CC with a limited number of additional cells submitted for testing.   The Sector generally 
agreed that if the A/D conversion was located in an add-on black box, located externally from the load cell, the 
black box would require full NTEP evaluation and a separate CC.  If the A/D conversion is an internal component 
of the load cell, the option could be added to an existing certificate with a limited number of additional cells 
submitted for testing.   
 
The Sector agreed that the addition of a digital option for a family of load cells covered by a CC is acceptable.  
The Sector also agreed that the testing of only one cell is appropriate if the A/D conversion board is the same and 
is located in the same way for all cells in the family.  The Sector also agreed that if the digital load cell submitted 
for testing performed better than the analog load cells tested for original CC, the manufacturer could not request to 
have the vmin lowered or the nmax increased without full testing.  The Sector also agreed that additional language 
should be added to Section D, 3, page 5-13 to clarify this position for future applications. 
 
10.  Marking of Enter and Zero Keys on Weighing System Key Pads 
  
Source:  Maryland NTEP Laboratory 
 
Background:  During the evaluation of a computing scale, the zero key for the scale was marked with the letter 
“Z” and the enter key was marked with the “ 5 ” symbol. 
 
Recommendation:  The Sector was asked to provide input concerning the acceptability of these markings. 
 
Discussion/Conclusion: The Sector generally agreed that the “ 5 ” symbol is commonly used for the enter key 
and should be accepted.  The use of “Z” alone to designate the zero key is not clear unless it is defined elsewhere 
on the device. 
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The Sector agreed that the “ 5 ” symbol is acceptable and should be added to the list of acceptable markings in 
Publication 14.  A notation should be added to Publication 14 stating that using the letter “Z” to designate the zero 
key is only acceptable if the term is also defined on the device. 
 
11.  Ranges Covered on the CC for a Railway Track Scale Based on the Device Evaluated 
 
Source:  NIST/OWM 
 
Background:  Section B.5. of  Pub 14, Digital Electronic Scales, gives a range of parameters which can be 
covered on a CC for weighing elements greater than 30 000 lb capacity based on the model evaluated.  If a vehicle 
scale with a nominal capacity of 160 000 lb is evaluated the manufacturer may request the CC include capacities 
up to 216 000 lb.  In the case of railway track scales, 135 percent of the capacity evaluated may be a substantial 
change.  For example, a scale submitted with a capacity of 400 000 lb could be used to cover devices with a 
capacity up to 540 000 lb. 
 
Recommendation:  The Sector should consider whether or not applying this criteria to railway track scales or 
placing a limit on the allowable amount of increase is appropriate. 
 
Discussion/ Conclusion:  Some members of the Sector suggested that the 135 percent criteria is as appropriate for 
railway track scale as it is for vehicle scales.  Railway track scales are designed for heavier loads than vehicle 
scales.  A suggestion was made and the Sector agreed to re-address this issue once the minimum strain load 
requirement for a railway track scale evaluation is established.  
 
The Sector agreed to re-address this issue when the minimum strain load requirement for NTEP evaluation of a 
railway track scale is resolved. 
 
12.  Application of Modular Criteria to Combination Vehicle/Railway Track Scales 
 
Source:  NIST/OWM 
 
Background:  Section B.6. of Pub 14, Digital Electronic Scales gives range parameters for modular load-cell 
vehicle scales.  Manufacturers of combination vehicle/railway track scales submitted for NTEP evaluation have 
requested that the CC cover the same range of parameters.  If those manufacturers verify that the device submitted 
is a modular design, and the subsequent NTEP evaluation included the test criteria for modular designs, it seems 
appropriate to apply the same criteria to [modular] combination vehicle/railway track scales and railway track 
scales. 
 
Recommendation:  Remove the word “vehicle” from the title and change all references to “CLC” to “CLC or 
Section Capacity,” thus making the paragraphs applicable to all modular scales. 
 
Discussion/Conclusion:  The Sector discussed the appropriateness of applying modular criteria to railway track 
scales.   The Sector generally agreed that the definition of modular designs (as outline in Agenda Items 7&8) 
should be resolved before this item is decided. 
 
The Sector agreed to revisit this item at its next meeting after the SMA Technical Committee submits a proposal to 
clarify the definition of a modular scale. 
 
13.  CLC on Livestock Scales 
  
Source:  NIST/OWM 
 
Background:  Handbook 44 requires that livestock scales be marked with a CLC. It may be appropriate to test a 
livestock scale to see how it performs with a load concentrated on the platform.  It also seems appropriate to 
require a marking which limits concentrated loads.  
 
The Handbook 44 definition for CLC only explains how the term CLC applies to a vehicle scale.  Handbook 44 
does not give any guidance about how the term CLC applies to a livestock scales.  When the CLC definition was 
developed many livestock scales were a derivation of a vehicle scale design.  Now some NTEP applications are 
exclusively for the weighing of livestock, such as livestock ring scales, animal scales, or portable livestock scales.  
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In actual use, the loads on a livestock scale are randomly distributed depending on the number of animals being 
weighed.  A full load will generally be distributed over the entire platform.  If only a small number of animals are 
being weighed, the animals may crowd into one corner. When a vehicle scale is in actual use, the loads typically 
follow a wheel spread of eight feet wide and depend more on the vehicle’s footprint.   
 
The basis for CLC on a vehicle scale was derived from the highway bridge formula which allows a tandem axle to 
be loaded to a maximum of 34 000 lb.  For a livestock scale, the USDA Packers and Stockyards Administration 
requires that the maximum load that can be placed on the platform should be based on 110 lb per square foot of 
platform area. 
 
Recommendation:  The Sector should consider if the requirement for marking CLC on a livestock scale is 
appropriate or if CLC should be redefined when applied to livestock scales.   
 
Discussion/Conclusion:  The Sector generally agreed that the CLC test criteria currently in Publication 14 should 
apply to livestock scales. However, the Sector recognized that the discussions during the development of the CLC 
definition centered primarily on vehicle scales.  The Sector agreed that Handbook 44 and Publication 14 should be 
changed to eliminate the requirement for marking and testing of CLC on livestock scales.  The Sector did not 
develop a specific proposal at this meeting.  The Sector agreed that will develop a proposal, with input from 
GIPSA, to replace the Handbook 44 requirements for marking CLC on livestock scales with concentrated load 
marking and test criteria based on the P&S loading formula of platform area times 110 lb per square foot.    will 
also develop a proposal, with input from GIPSA, for test criteria to be added to Publication 14 for livestock scales 
based on the proposed changes to Handbook 44. 
 
The Sector agreed to revisit this item at its next meeting.  
 
14.  Minimum Height for Weight Indication on Video Display Screens Used as Indicators 
 
Source:  Maryland NTEP Laboratory 
   
Background:  The Maryland NTEP Laboratory evaluated a software based ECR in which the primary weight 
display was incorporated into a corner of the Cathode Ray Tube (CRT) display screen.  The lab was concerned 
about the height of the characters.  The total display area was approximately 12mm high. The character size of the 
weight indication was approximately 4 mm high.  The laboratory felt that the height of the letters did not provide 
clear and legible indication of the weight display.  While Handbook 44 and Publication 14 have general 
requirements about the visibility and legibility of indications neither have specific requirements for the character 
size for indications for scales.  OIML R76-1 Nonautomatic Weighing Instruments has a minimum height 
requirement for display characters of 10 mm ∀ 0.5 mm.     
 
At its last meeting, the NTEP Laboratories agreed to submit a proposal for a minimum height requirement of 10 
mm ∀ 0.5 mm.  The laboratories believe that requiring a specific minimum height (as is currently done in the 
Grain Moisture Code of Handbook 44) will help to ensure consistent application of the requirements.  Andrea Buie 
(MD) and Steve Cook (CA) agreed to draft a proposal to present to the Weighing Sector.  That proposal is 
included in the following recommendation.  
 
Recommendation:  The Sector was asked to consider the following proposal for addition to NIST Handbook 44.  
If the Sector agrees with the proposal, it will be forwarded to the S&T Committee. 
 

S.1.1.1.  Digital Indicating Elements. –  
 
(a) A digital zero indication shall represent a balance conditions that is within ∀1/2 the value of the scale 

division. 
 
(b) A digital indicating device shall either  automatically maintain a “center-of-zero” condition to ∀1/4 

scale division or less, or have an auxiliary or supplemental “center-of-zero” indicator that defines a 
zero-balance condition to ∀1/4 of a  scale division or less.  [Nonretroactive as of January1, 1993.] 
(Amended 1992) 
Primary weight indications on both the operator and customer side shall be clear, of the same 
dimension, and at least 10 mm in height. [Nonretroactive as of January 1, 200X] 
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Discussion:  The Sector discussed the proposal.  Several members stated that a minimum height requirement 
should only apply to devices used in directs sales and only on the customer side.  Other members indicated any 
proposal should be compatible with OIML requirements.  It was noted that the OIML minimum size requirement 
of “10 mm ∀ 0.5 mm” may change to “9.5 mm on the customer side.”  It was also generally agreed that all 
information displayed by  ECR’s except measuring units should be exempt from minimum size requirements.  
When an ECR is used the customer is provided a receipt.  The Sector agreed that a General Code requirement 
would be more appropriate than a specific code requirement. 
 
Conclusion:  The Sector agreed that the following proposal should be forwarded to the S&T Committee for 
additional language to be added to Handbook 44, General Code, Paragraph G-S.5.2.3. 
 
 Modify G-S.5.2.3. as follows. 
 
 G-S.5.2.3.  Size and Character      

(a) In any series of graduation, indications, or recorded representations, corresponding 
graduations and units shall be uniform in size and character.  Graduations, indications, or 
recorded representations that are subordinate to or of a lesser value than others with which 
they are associated shall be appropriately portrayed or designated.   
[ Made retroactive as of January 1, 1975.] 

 
(b) Except for ECR’s on direct sale digital devices that display primary indications the 
 numerical figures of the primary indications on the customer side must be at least 9.5mm 
  in height. [Nonretroactive as of January 1, 200X.] 

 
(c) For ECR’s the display of the measurement units must be at least 9.5mm in height. 
 [Nonretroactive as of January 1, 200X.]  

 
15.  Scales to be Submitted for Evaluation When the Range of Capacities is Narrow. 
 
Source:  Maryland NTEP Laboratory 
 
Background:  At its 1997 meeting, the Weighing Sector decided that the general policy of applying 4:1 from 
extremes of the family capacity and 10:1 overall ratios was acceptable for defining which device(s) must be 
submitted for evaluation in order to cover a family of scales with a capacity of less than 30,000 lb.   At its 1998 
meeting, the Sector re-affirmed the 1997 decision and suggested the labs continue to monitor the issue.  The 
Maryland NTEP Laboratory is concerned with the policy of evaluating only a mid-range device when the range of 
capacities is narrow.  They have found several instances where subsequent submissions at a higher or lower 
capacity have failed environmental testing.  At the last NTEP Laboratory meeting, the Maryland laboratory agreed 
to supply data supporting their concern.  The Sector is asked to review that data and decide if the current policy 
should be changed.  
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Discussion:   The Sector reviewed the above data from the Maryland laboratory as well as additional information 
from other NTEP laboratories.  The laboratories found problems with testing only a mid-range device for a range 
of capacities meeting the over-all range of 10:1 and a range of 4:1 from either extreme.  The Sector agreed that the 
range of capacities to be covered by the evaluation of a mid-range device should be reduced.   
 
Conclusion: The Sector agreed to modify the footnote on page 1-9 of Publication 14, Digital Electronic Scales to 
stipulate that a narrow range must be less than 2:1 otherwise both the highest and lowest capacity must be tested.  
The criteria will also apply to subsets of the entire range of a family to be covered by one CC. 
 
  Modify the footnote on page 1-9 of Publication 14 as follows. 
 

1If the range of capacities is quite narrow (e.g., 50 lb, 110 lb, and 200 lb) and is a ratio of 
less than 2:1 it may be that only a device near mid-range need be submitted .  If the range 
of capacities is extremely wide (e.g., 10 lb to 10 000 lb) it may be necessary that a device 
near mid-range also be submitted. 

 
Example:  For a family of scales with a range of capacities from 500 lb to 999 lb the manufacturer 
could submit one model with a capacity of 750 lb.  If the 750 lb model successfully passed full 
evaluation the entire family could be covered by the CC.  If the range for a family included capacities 
from 10 lb to 100 lb, the manufacturer would be required to submit three devices.  The devices 
required to be submitted for evaluation would include the highest and lowest capacity as well as one 
near mid-range. 
    

16.  Marking Requirements for Hardware of Software Based Systems 
 
Source:  Maryland NTEP Laboratory & NIST 
 
Background: NIST/OWM and the NTEP laboratories have been concerned about marking requirements for the 
hardware of software-based weighing systems. One of the NTEP laboratories evaluated an ECR software program 
with a remote primary weight indicator feature.  The feature allows any off-the-shelf monitor to be used as the 
primary weight display.  The company marked the required identification information on tamper evident labels. 
These labels will be placed on the PC's monitor during software installation.  If the monitor malfunctions and is 
replaced, the display is still the same, but its permanent markings are gone. If the user changes programs, the 
markings are permanent, but the display may function differently. The evaluator believes that the best way to mark 
these devices is on the CRT screen real time as part of the display.  At the last NTEP meeting, the labs were asked 
to discuss the issue with the goal of presenting a proposal to the Weighing Sector.  Steve Cook (CA) and Andrea 
Buie (MD) agreed to develop a proposal for submittal to the Sector.  
 

Series Tests (1992-1999)

If the current policy was utilized during the period of 1992 - 1999,  eight out of twelve NTEP Certificates of Conformance issued from this
laboratory would have contained a device that did not comply with NIST Handbook 44.

Evaluation
Number

Capacity Range Pass/ Fail(Tolerance) Comments

Low Mid High
1 15 to 30 lb P n/a F Device failed at 30 x 0.1 lb.  Capacity reduced to 15 x 0.1 lb
2 1K to 10K F P P 1000 x 0.5, 2000 x 1, 4000 x 2, 10000 x 5
3 150 lb to 300 lb P n/a F Failed influence factors test
4 250 lb to 1000 lb F P P 250 x 0.1, 500 x 0.2, 1000 x 0.5
5 30 lb to 300 lb P n/a P 30 x 0.01, 60 x 0.02, 150 x 0.05, 300 x 0.1
6 150 lb to 200 lb n/a *P F *Multi-Interval and single range devices.  Largest Capacity

and Smallest d tested
7 1K to 5K F n/a P 5000 d
8 1K to 10 K P n/a P
9 25 lb to 500 lb P P P
10 15K to 25K P n/a F Originally tested as 25K. Failed at 25K and 20K.  Passed at

15K
11 15 lb to 30 lb F n/a P 15 x 0.01 and 30 x 0.01.  15 lb failed influence factors test.
12 20 lb to 40 lb P n/a P
Totals Failed 4 0 4

Passed 7 4 8
Eight of the twelve(67%) evaluations failed because devices on the low or high end of the capacity range failed to meet accuracy
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Recommendation:  The Sector was asked to consider the following proposal for addition to NIST Handbook 44.  
If the Sector agrees, the proposal will be forwarded to the S&T Committee. 

 
G-S.1.  Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, and software-based weighing and measuring systems that 
are capable of operating on equipment not provided by the manufacturer or distributor shall be clearly 
and permanently marked for the purpose of identification with the following information:  
 
(a)  the name, initials, or trademark of the manufacturer or distributor; 
(b) a model designation that positively identifies the pattern or design of the device;  
(c) except for equipment with no moving or electronic component parts, a nonrepetitive serial number; 
and [Nonretroactive as of January 1, 1968]  
(d) the serial number shall be prefaced by words, an abbreviation, or symbol, that clearly identifies the 
number as the required serial number.  [Nonretroactive as of January 1, 1986] 
(e) Weighing and measuring systems that are capable of operating on equipment not provided by the 
manufacturer shall have the required identification continuously displayed on the primary indicating 
element during normal usage. 

 
Discussion:  The Sector discussed this item at length.  Most members agreed that indicators must be marked with 
the information required in G-S.1.  Problems arise when the indicator is a CRT or other type of Personal Computer 
(PC) monitor manufactured by a company other than the manufacturer holding the CC for the system.  The 
questions that were discussed include:  Which manufacturers name(s) should be on the monitor?  Are the markings 
permanent?  Who is responsible for the required markings if the monitor is changed?  Is it acceptable to display 
the required markings on the monitor screen?  If the markings are displayed on the screen, must they be available 
at all times?  For systems that are software based, is a version number more meaningful than a serial number?  
Does this only apply to POS systems?  Some members felt that marking the CC number on the indicator would 
solve the problem.  Another member pointed out that two completely different versions may have the same 
certificate number.  The hardware may look identical; however, the operation and features may not be the same.  
One member pointed out that a real-time screen display of marking information would eventually burn that portion 
of the screen.  There was general agreement that many of the questions also apply to G-S.6. and S.6.3. 
 
Conclusion:  The Sector did not reach a consensus on this item.  The Sector agreed that this is an S&T Committee 
issue.  If it is added to the S&T Committee agenda members should provide input and comments directly to the 
S&T Committee. 
 
17.  Standard Features and Options to be Listed on a CC  
 
Source:  Maryland NTEP Laboratory 
 
Background:  The Maryland Laboratory is concerned that some Certificates of Conformance list nonmetrological 
features and options that have not been evaluated by an NTEP Laboratory.  At the last NTEP Laboratory meeting 
the laboratories generally agreed that if features and options were not evaluated they should not be listed as 
standard features and options.  Andrea Buie (MD) agreed to draft a proposal for the Weighing Sector. 
 
Proposal:  Add the following language to Publication 14, NTEP Technical Policy for Scales, Section A. & B.   
 
A. Models to be Submitted for Evaluation 
 
A type is a model or models of the same design, as defined in the NTEP Policy and Procedures.  A complete list 
and description of all models of a type to be included on the CC (CC) shall be submitted with the request for type 
evaluation.  All options and features to be included on the CC must be submitted for evaluation.  If the CC is to 
include more than one model of the same type, the submitter shall contact the evaluation agency to determine 
which model or models will be evaluated.  A CC will be amended when new models of the same type meeting the 
specified criteria are added by the manufacturer.  Nonmetrological features may be listed on a CC, but only if the 
feature has been tested and operates properly. 
 
 
 
B. CC Parameters 
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The following guidelines apply. 
 
1.  Indicating Element 
 
A CC will apply to all models that have: 
 
a. equivalent hardware and software 
b. the same or smaller number of scale divisions 
c. subsets of standard options and features of the equipment evaluated. 
 
Metrological features not recognized by Handbook 44, but capable of being used as the basis for commercial 
transactions, shall be capable of being disabled before the device can receive an NTEP CC. 
 
The following units of measure are not recognized in Handbook 44:  tael, tical, & momme.  Listing these units on 
a CC would appear to indicate that they meet the applicable requirements of Handbook 44 and are acceptable for 
use in commercial applications. 
 
Discussion:  The Sector generally agreed that the standard features and options listed on page one of a CC should 
be metrological functions that were evaluated.  Listing additional units of measure that are not used in the U.S. can 
benefit the manufacturer of the device.  Some devices submitted for NTEP are also sold in other countries.  In 
some of those countries, the NTEP CC may aid the manufacturer in being allowed to distribute the device.  During 
NTEP evaluation units of measure which are not recognized in Handbook 44 may not be subjected to full 
evaluation.  However, the evaluation laboratory may check at several points for proper conversion from the units 
of measure being evaluated to other units of measure to be listed on the CC. There also may be exceptions for non-
commercial features.  An example would be a NTEP scale with a non-commercial counting feature that may be 
listed on the certificate.  Some members were also concerned about devices other than scales, such as grain 
analyzers that will perform non-commercial measurements for starch and oil content.  Some members thought that 
features that had not been evaluated should be listed on page two of the certificate.   
 
Conclusion:  The Sector agreed to carry this item forward to its next meeting to allow for further development of 
the issue.  There was concern that all types of devices should be considered.  Other Sectors may also need to 
provide input. 
 
18 (a).  Re-evaluating Test Data to Cover Smaller “d” and Larger “n” 
 
Source:  Maryland NTEP Laboratory 
 
Background:  At the last NTEP Laboratory meeting, the Maryland Laboratory expressed concern with the 
practice of re-analyzing data from the evaluation of a scale when a manufacturer requests a smaller division size 
and a larger number of divisions on a CC than the original request.  This practice is similar to the re-analyzing of 
load cell test data to allow the CC to list a lower vmin than stated on the application for a certificate.  For some time 
NTEP has allowed load cell manufacturers to request the NIST Force Group to re-analyze load cell data.  The labs 
agreed that criteria and procedures should be added to Pub 14 stipulating when and how this practice is acceptable 
for complete devices.  
  
Recommendation:  The Sector should consider the following proposal.  If the Sector agrees, the proposed 
language will be added to Section 58, Digital Scales of Publication 14. 
 
Proposed language for addition to Publication 14, Section 58, Digital Electronic Scales 
 
58.19 If the Device Under Test (DUT) fails to meet tolerance requirements while conducting steps 58.13 and 

58.17, the manufacturer may have the option to have the test data reanalyzed for a larger “emin” and 
smaller “nmax”.   Re-analyzing data is only appropriate if the data was collected using error weights or 
expanded display resolution to a resolution of one tenth of the specified “emin”. 

 
58.20 If the DUT fails to meet tolerance requirements while conducting steps 58.13 and 58.17, the manufacturer 

has the option of specifying a smaller temperature range.  If the DUT failed at only the original specified 
minimum or maximum, only the new specified minimum or maximum must be tested, the DUT is not 
required to be re-tested over the entire new specified temperature range.  
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58.21 Before manufacturers request a smaller “emin” and/or larger “nmax” based on the performance during an 
evaluation, they must submit documentation illustrating the changes made to the device or the 
manufacturing process to improve the metrological performance of the device. NTEP reserves the right to 
require the submission of additional devices for temperature testing. 

 
Discussion:  Most Sector members agreed that device manufacturers should know how well their device will 
perform at the time they apply for an evaluation.  If the device submitted for evaluation happens to perform better 
than anticipated, a manufacturer should not be allowed to request, a lower vmin or higher nmax than originally on the 
application.  Canada would require manufacturers to submit another device if they wanted to increase “n” or lower 
the value of “e.”  The majority of the Sector agreed with proposed paragraphs 58.19 and 58.20.  The Sector agreed 
that the last sentence of 58.21 should require that additional devices be tested. 
 
Conclusion:  The Sector approved the proposed sections 58.19 and 58.20 as written.  The Sector approved 
paragraph 58.21 as follows. 
 
58.21 Before manufacturers requests a smaller “emin” and/or larger “nmax”, based on the performance during an 

evaluation, they must submit documentation illustrating the changes made to the device or the 
manufacturing process, to improve the meteorological performance of the device. NTEP reserves the 
right to will require the submission of additional devices for temperature testing. 

 
18 (b).  Re-evaluation of Test Data for Load Cells to Cover Smaller “vmin” or Larger “n” 
 
Source:  NIST/OWM 
 
Background:  When manufacturers submit a load cell for NTEP testing, they receive a copy of the test data.  
Sometimes, based on the test results, the manufacturer requests that the application be modified and the test data 
re-analyzed for a smaller “vmin” and a larger “nmax.”   
 
Recommendation:  The Sector should revisit this practice and consider the following proposal.  If the Sector 
agrees, the proposed language will be added to Section K, Load Cells, of Publication 14. 
 
Proposal for addition to Publication 14, Section K, Load Cells. 
 
IV.   Re-analyzing performance data 
 
When a load cell is submitted for NTEP evaluation, testing is conducted to determine performance over the range 
of temperature specified by the manufacturer.  If the collected data indicates that the cell would meet the 
performance requirements for a smaller “vmin” and/or a larger “nmax” than that specified on the NTEP application, 
the manufacturers may request that a CC be issued using the smaller “vmin” and/or larger “nmax.”  When requesting 
a smaller “vmin” and/or a larger “nmax” they must submit documentation of changes made to the cell or the 
manufacturing process to improve the metrological performance.  NTEP reserves the right to require the 
submission of additional cells for testing. 
 
Discussion:  The Sector agreed that load cells should be treated similarly to complete devices as discussed in the 
previous item.  The same general reasons apply.  The Sector agreed with the proposed Section IV, with the 
exception that additional testing of at least one additional cell will be required. 
 
Conclusion:  The Sector agreed to add Section IV. as follows. 
 
IV.   Re-analyzing performance data 
 
When a load cell is submitted for NTEP evaluation, testing is conducted to determine performance over the range 
of temperature specified by the manufacturer.  If the collected data indicates that the cell would meet the 
performance requirements for a smaller “vmin” and/or a larger “nmax” than that specified on the NTEP application, 
the manufacturer may request that a CC be issued using the smaller “vmin” and/or larger “nmax.”  When requesting a 
smaller “vmin”  and/or a larger “nmax”; the manufacturer must submit documentation of changes made to the cell or 
the manufacturing process to improve the metrological performance.  NTEP will require the submission of at least 
one additional cell for testing. 
 
19.  Review of AWS Issues by This Sector. 
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Source:  NIST/OWM 
  
Background: The Automatic Weighing System Work Group completed its assignment and will no longer meet.  
At its 1996 meeting the Weighing Sector agreed that it is the logical forum for reviewing any new or ongoing 
issues related to the AWS Checklist in Pub 14 or for technical assistance on issues related to the tentative AWS 
Code in Handbook 44. 
 
Conclusion:  This item was presented as a reminder to the Weighing Sector that AWS issues are to be discussed 
by this group. No Sector action was required for this item. 
 
20.  Sealable Parameters for AWS Systems 
 
Source:  Maryland NTEP Laboratory 
 
Background: The AWS Work Group did not address multiple belt speeds in its work to develop the AWS 
Tentative Code.  Several multi-interval weigh-labelers with variable belt speeds have been evaluated by NTEP.  
The Maryland NTEP laboratory evaluated a device with three weight ranges and three speeds.  In this particular 
device, speed was programmed into the price look-up (PLU) code and be changed through the user menu.   If a 
package travels across the scale at a speed that does not allow the system to capture a weight, the device will not 
print a label.   
 
At the last NTEP Laboratory meeting, not all the labs agreed that belt speed should be sealed however, the labs 
agreed that a table of sealable parameters should be added to the AWS Checklist of Pub 14.  The labs also agreed 
that the Weighing Sector should consider whether belt speed needed to be a sealable parameter.  Andrea Buie 
(MD) and Bill Fishman (NY) agreed to draft a proposal for the Weighing Sector’s consideration.  The Sector was 
asked to review that proposal for addition to Publication 14.  
 
Discussion:  At the meeting, Andrea Buie (MD) presented the following proposal for discussion. 
 

Add the following to the Scales Checklist of Publication 14  
 
Sealable Parameters for AWS 
 
Option 1: 
Add belt speed to sealable parameters for weigh-labelers. 
 
Option 2: 
 
12.  Code Reference:  G-S.5.1., G-S.5.2.2., and S.1.2. 
 
12.1  If the system is capable of operating above its rated capacity, it shall be equipped with a 
means to provide an audio or visual alarm when  
       
         12.1.1  The belt speed exceeds the rated scale belt speed.   Yes ∼ No ∼ NA ∼ 

12.1.2  A package exceeds the weight range for the operating belt 
speed (applicable to variable belt speed systems )    Yes ∼ No ∼ NA ∼ 

12.2 The alarm is located so it will be noticed during normal scale operation.           
Yes ∼ No ∼ NA ∼ 

12.3   Access to the parameters for setting the alarm limits shall be sealed.    Yes ∼ No ∼ NA ∼ 
 
The scale belt speed alarm is: 
 
both audio and visual ______ audio_____   visual ______                        
 
12.4  If a package is weighed at a belt speed above the rated speed of its weight range, the system 
must: 
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               12.4.1  not issue a label ,or                                                                   Yes ∼ No ∼  NA ∼                                                                              
12.4.2 provide a clear indication on the printed label that the weight is invalid.       
                                                                                                                              Yes ∼ No ∼ NA ∼ 

 
The Sector discussed the labs’ proposal.  One member indicated that only the maximum speed and maximum 
weight 
should be require for marking and evaluation.  The Sector was generally opposed to Option 1. Belt speed should 
be selectable by the user similar to tare.  On many systems the user will adjust the belt speed relative to the size of 
the packages.  During evaluation NTEP should verify accuracy of the device at a maximum speed and weight.   
There may be multiple speed ranges on some devices related to the maximum weight capacity for that range. 
 
The Sector generally agreed with option 2.  It was noted that “equipped with a means to provide an alarm” may 
not require an alarm to actually be installed.  The Sector agreed that 12.1 should be changed from “shall be 
equipped with a means to provide” to “shall provide.”  The Sector also agreed that a manufacturer should have the 
option of indicating invalid weights either on the printed label or on the device. 
 
Conclusion:  The Sector agreed that option 2 to should be modified and added to Publication 14. 
 

12.  Code Reference:  G-S.5.1., G-S.5.2.2., and S.1.2. 
 
12.1  If the system is capable of operating above its rated capacity, it shall provide an audio or 
visual alarm when  
       
         12.1.1  The belt speed exceeds the rated scale belt speed.       Yes ∼ No ∼ NA ∼ 

12.1.2  A package exceeds the weight range for the operating belt 
speed (applicable to variable belt speed systems )       Yes ∼ No ∼ NA ∼  

12.2 The alarm is located so it will be noticed during normal scale operation. 
                                                                                                          Yes ∼ No ∼ NA ∼ 
12.3   Access to the parameters for setting the alarm limits shall be sealed.        Yes ∼ No ∼ NA ∼  
 
The scale belt speed alarm is: 
 
both audio and visual ______ audio_____   visual ______                        
 
12.4  If a package is weighed at a belt speed above the rated speed of its weight range, the system 
must: 
 
12.4.1  not issue a label, or                                                                                  Yes ∼ No ∼  NA ∼ 
                                                                             
12.4.2 provide a clear indication on the device or on the printed label that the weight is invalid.    

    Yes ∼ No ∼ NA ∼ 
 

21.  Procedure for Determining Belt Speed for an AWS System 
 
Source:  Maryland NTEP Laboratory 
 
Background:  At the last NTEP Laboratory meeting, the labs agreed that a procedure to determine belt speed 
should be added to the AWS Checklist of Publication 14.  Andrea Buie (MD) and Bill Fishman (NY) agreed to 
draft a proposal for the Weighing Sector’s consideration.  The Sector was asked to consider adding the following 
procedure to Publication 14.   
 
 
 
 
 
Proposed Changes to Publication 14 
 

Methods for Determining AWS Belt Speed 
Laboratory Procedures 
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1. Optical Tachometer Method: 
(To be developed by the labs at a later date.) 
 
2. Stopwatch and Tape Measure Method: 
Determine the length (one full revolution) of the scale belt in meters.   Mark the edge of the belt 
and determine the time (to within one 100th second) for a minimum of 20 revolutions of the scale 
belt. 
 
The scale belt speed = (L x R)/T, 
where  L = length of the scale belt (one full revolution) 
            R = the number of revolutions (from the first full revolution) 
            T = the total elapsed time 
 
Belt speed shall be determined in the laboratory to the nearest 0.001 m/s.    
 
The maximum allowable error using this method, under laboratory conditions, is +/- 2%.   
 
2.1  The belt speed, determined in the lab, equals or exceeds the marked belt speed +/- 2 %?           
                                                                                                                                 YesNo N/A 

 
Discussion:  Several members indicated that an optical tachometer is probably more accurate than using a stop 
watch even if the tachometer did not have a certificate of traceability.  One member stated that belt speed should 
only be measured once the system reaches optimum speed.  This could require as many as 50 revolutions on a long 
belt. One member noted that the uncertainty in the method used to determine belt speed is not critical.  A speed 
measurement accuracy within 10 percent of actual speed may be acceptable. 
 
Conclusion:  The Sector agreed that the proposed stopwatch and tape procedure should be added to Publication 14 
as follows.  The NTEP laboratories should continue to develop the optical tachometer method and submit a 
proposal to the Sector for consideration. 
 

Methods for Determining AWS Belt Speed  
Laboratory Procedures 
 

1. Optical Tachometer method. (This section is under development.) 
 
2.  Stopwatch and Tape Measure Method: 
Determine the length (one full revolution) of the scale belt in meters.   Mark the edge of the belt 
and determine the time (to within one 100th second) for a minimum of 20 revolutions of the scale 
belt. 
 
The scale belt speed = (L x R)/T, 
where  L = length of the scale belt (one full revolution) 
     R = the number of revolutions (from the first full revolution) 
     T = the total elapsed time 
 
Belt speed shall be determined in the laboratory to the nearest 0.001 m/s (0.01 m/min.).    
 
The maximum allowable error using this method, under laboratory conditions, is +/- 2%.   
 
2.1 The belt speed, determined in the lab, equals or exceeds the marked belt speed +/- 2%?               

                                                                                                                                            Yes ∼ No ∼ N/A ∼ 
   
 
 
 
22.  Test Criteria for Semi-automatic Zero 
 
Source:  Maryland NTEP Laboratory 
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Background:  At the last NTEP Laboratory meeting, the Maryland lab requested a review of the Measurement 
Canada Test Method 1-3 for LG-15.03. Canada Test Method 1-3 for LG-15.03 allows a scale to zero up to 4% of 
scale capacity without reducing the total capacity of the device.  OIML R76 limits the effect of zero-setting and 
zero-tracking mechanisms to 4% of scale capacity.  After that review, the labs agreed to recommend that the 
Weighing Sector forward a proposal to the S&T Committee to update Handbook 44 to bring it into harmony with 
OIML and Measurement Canada requirements.  
 
Recommendation:  The Sector was asked to review the following proposal and consider forwarding the proposal 
to the S&T Committee. 
 
Add the following paragraph to NIST Handbook 44, 2.20 Scales, S.2.1. Zero-Load Adjustment:  
 

S.2.1.X. Range of Zero-Setting Mechanisms 
 
The overall range of a semiautomatic zero-setting mechanism and an automatic zero-tracking 
mechanism shall not exceed 4 percent of the maximum device capacity, unless the maximum 
gross load that can be weighed is decreased by an amount equal to or greater than the amount in 
excess of 4 percent of the maximum capacity adjusted by either mechanism.   

 
Discussion:   One member recalled that when the mutual recognition program was being established with Canada, 
this specific requirement could not be harmonized.  There were comments that the proposed change might limit 
the usable capacity of some longer vehicle scales.  
 
Conclusion:  The Sector was somewhat divided on forwarding this item to the S&T committee or carrying it over 
to the next meeting allowing for additional study.  The Sector voted to carry the item over by a vote of 8 to 4 and 
asked the SMA Technical Committee to provide feedback on the item prior to the next Sector meeting. 
 
23.  Indicators with Option for Multiple Load Receiving Elements 
 
Source:  NIST/OWM 
   
Background:  During several recent NTEP evaluations, manufacturers have installed a single load receiving 
element with an indicator that has the capability of displaying the weight values from more than one load receiving 
element; this results in a system that can indicate with more than one range where each range has a different value 
for “d.”  There is some concern that a vehicle scale could be installed in the field with this configuration.  At the 
last NTEP Laboratory meeting, the labs agreed that if an indicator that is capable of displaying the weight value 
for more than one load receiving element is installed with a single load receiving element, the system should be 
equipped with a sealable means to prevent the use of this option in a fraudulent manner.  The labs agreed that the 
option of displaying multiple load receiving elements should be added to the list of sealable features in publication 
14. They also agreed to develop a proposal for changes to publication 14 and/or Handbook 44 to present to the 
Weighing Sector.   
 
Recommendation:  The labs proposed to the Sector that, the option for multiple load receiving elements be added 
to the list of sealable parameters on page 31 of Publication 14, Digital Electronic Scales.  
 
Discussion:  During the discussion, it was pointed out that, during the initial indicator setup, each platform 
selection would require calibration and the selection of the value of “d” for the platform. Calibration and value of 
“d” are both sealable parameters, so by default, multiple weighing elements may be a sealable function now 
without specifically being added to the list. One member stated that this could be handled through training weights 
and measures field inspectors.  If this is to be added to Publication 14, the Sector members would like to see 
specific language.  
   
Conclusion:  The Sector agreed to carry over this item and asked that the laboratories to develop specific wording 
for any Handbook 44 changes to be submitted to the S&T committee. 
 
24.  Recorded Representation of Count Items on ECR Systems 
 
Source:  Maryland W&M 
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Background:  Maryland W&M reported finding instances of ECR receipts with items by count expressed in a 
decimal format with as many as three places to the right of the decimal.  At the last NTEP lab meeting, other labs 
indicated finding similar receipts.  Paragraph 3.7 on page 9-11 of Pub 14, ECRs/Retail Motor Fuel Dispensers, 
states that decimal expressions of count are acceptable.  The Checklist for ECRs Interfaced with Scales does not 
refer to using a digital format for items by count on the receipt.  The Labs agreed that language should be added to 
Pub 14 to indicate that a decimal expression of count on the receipt from an ECR interfaced with a scale is not 
appropriate.  Andrea Buie (MD) agreed to draft language for Sector consideration.  The Sector should consider if 
the proposed changes to Pub 14 are appropriate.  The Measuring Sector will also be asked to consider this issue at 
its next meeting.   
 
Discussion:  The Sector Technical Advisor, Dick Suiter (NIST) showed an example of 3.000 @ 3/1.00 for items 
being sold by count.  Tom Ahrens (NIST) technical advisor to the Measuring Sector stated that the Measuring 
Sector reviewed this issue at its meeting on September 24-25, 1999.  The manufacturers present at the Measuring 
Sector meeting did not think eliminating the trailing zeros would cause a problem. Dennis Krueger (NCR) stated 
that the problem began with ECR’s in service stations.  The software was written to print to a resolution of 0.001 
gallon.  When the system applications expanded into deli operations, the same software routines were continued.  
It would not be a problem for NCR; however, Mr Krueger indicated he could not speak for other manufacturers.  
Other members agreed that it would not be a problem for their companies.  Before the Sector proposes a change to 
Publication 14, Sector members agreed that other potentially affected parties should be made aware of the 
proposed change.  
 
Conclusion:  The Sector decided that the technical advisor, Dick Suiter, should develop specific language for 
changes to Publication 14 and a proposal for the S&T committee for changes to Handbook 44.  It was agreed that a 
ballot should be sent to members of the Weighing Sector and the Measuring Sector once the language is developed  
 
25.  Location of ID Information Required by H44, G-S.1. Identification 
 
Source:  Ohio NTEP Laboratory, NIST 
 
Background:  Jim Truex (Ohio) reported that another NTEP Lab asked where the marking information required 
by G-S.1. was found during the evaluation of a point of sale system that had been evaluated by the Ohio lab.  
During field evaluation  of the same model officials complained that the required markings are located behind a 
door.  The CC for the device explains where the markings are located; however, field officials contend that, 
without knowing the model designation from the ID plate, they don’t know which CC to try to locate.  At the time 
of the evaluation, the Ohio Lab determined that the markings met the requirements of Handbook 44 and Pub 14 
NIST/OWM concurred with this interpretation.  The NCWM S&T Committee reviewed Paragraph G-S.1. in 1985 
due to similar questions relating to the location of required markings on weighing elements installed in check-out 
stands.  The Committee determined that required markings could be located under a scale platter or behind a door 
if no tool was required to access the markings.  The Sector is asked to review paragraphs G-S.1. and G-UR.2.1.1. 
to determine if NTEP’s previous interpretation of the requirement is correct.  
 
Discussion:    The Sector generally agreed that the interpretation was correct.  One member suggested that a good 
alternative would be a simple label indicating where the marking requirements can be found. 
 
Conclusion:   The Sector supports the interpretation.  The Sector also agreed to add a note to Publication 14 that, 
if required markings are behind a door or panel, the manufacturer is encouraged to put a label on the outside of the 
device that explains where the ID information is located.  Such a marking is not required, nor does it have to meet 
permanence requirements. 
  
26.  Screen Saver on Customer Information Displays 
 
Source:  California NTEP Laboratory 
 
Background:  The manufacturer of a point of sale system contacted Steve Cook (CA) to find out “if California 
has a requirement that the scale live/gross weight must ‘always’ be displayed.”  Steve responded that California 
does not have any special requirements for screen savers.  In the past, California has requested that the display be 
active any time an operator is logged on.  If the register is inactive long enough to activate a screen saver, it must 
also automatically log off the operator.  The Sector should consider whether requirements similar to those applied 
to “sleep modes” should be added to Handbook 44 and/or Pub 14 to address screen savers on point-of-sale systems 
and other indicators. 
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Recommendation:   The Sector was asked to review the following proposal for addition to NIST Handbook 44 
and consider forwarding the proposal to the S&T Committee. 
 
Modify Handbook 44, 2.20 Scales, S.1.1. (c) as follows: 
 

(c) A zero- balance condition may be indicated by other than a continuous digital zero indication, 
provided that an effective automatic means is provided to inhibit a weighing operation or to return 
to a continuous digital indication when the scale is in an out-of-balance condition.  (Added 1987)  
 
Examples of indications other than a continuous digital zero may include a scale ready enunciator, 
a sleep mode, or a screen saver. 

 
Discussion:   The Sector discussed the similarities between screen savers and a sleep mode.  Dennis Krueger 
(NCR) stated that for some POS systems, the screen saver may function independently from the scale. The screen 
saver is generally in place to save the CRT.  In those systems, weighing is inhibited if the scale is not on zero. 
Based on G-S.6., Publication 14 specifies a sleep mode option must include a legend adjacent to the display that 
states that the sleep mode indicates the device is on zero.  A concern was indicated that if a device inhibits 
weighing when the device is not on zero, a legend stating that sleep mode indicates the device is on zero might be 
in conflict.  It was generally agreed that if a screen save mode is treated the same as a sleep mode, no changes 
would be required to Handbook 44. 
 
Conclusion:   The Sector agreed that it is appropriate to treat a screen saver mode identically to a sleep mode and 
no change to Handbook 44 is needed.  The same requirements and safeguards apply.   Additional wording should 
be added to Publication 14 to recognize a screen saver mode as an alternative to the continuous digital display of 
zero. The Sector also asked the laboratories to review marking requirements for a sleep mode and to determine 
whether a conflict exists with the alternative to inhibit weighing if the device is not on zero. 
 
27.  Manual Gross Weight Entries on Vehicle Scales 
 
Source:  NIST/OWM 
 
Background:  Wes Diggs (VA) and Will Wotthlie (MD) both reported finding recent installations of vehicle 
scales with the ability to enter manual gross weight entries.  Handbook 44 lists four instances for scales where 
manual gross weight entries are allowed.  Vehicle scales are not included in that list.  Several manufacturers of 
indicators have certificates with the option of manual gross weight entries.  The Sector was asked to consider a 
proposal to add the option of manual gross weight entries to the list of sealable parameters.  The Sector was also 
asked to consider if Section 2.20, Paragraph UR.3.9. should be modified to clearly state that vehicle scales are not 
allowed to have manual gross weight entries.  
 
Recommendation:  Add the option for manual gross weight entries on Class III/IIIL indicators to the list of 
sealable parameters on page 31of Publication 14, Digital Electronic Scales and forward the following proposal to 
the S&T Committee to consider. 
 
Modify Handbook 44, 2.20 Scales, UR.3.9. as Follows: 
 

UR.3.9.  Use of Manual Gross Weight Entries. – 
 
Manual gross weight entries are permitted for use in the following applications only:  (1) in point-of-sale 
systems interfaced with scales when credit is being given for a weighed item;  (2) when a device or 
system is generating labels for standard weight packages; (3) when postal scales or weight classifiers are 
generating manifests for packages to be picked up at a later time; and (4) on livestock scale systems that 
generate weight tickets to correct erroneous tickets.  (Added 1992) 
 
[Note: Vehicle scales do not meet any of the above criteria for manual gross weight entries.] 

Discussion/Conclusion:  The Sector Technical Advisor, Dick Suiter (NIST) provided background on UR.3.9. 
outlining the four instances when manual gross weight entries are allowed on weighing systems.   Vehicle scales 
were clearly not intended to be included for allowance of manual gross weight entries.  Several Sector members 
gave examples of applications where manual gross weight entries on vehicle scale systems are appropriate for 
correcting erroneous weight tickets similar to the allowance for livestock scales.  The majority of the Sector agreed 
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that Handbook 44 should be changed to allow for manual gross weight entries on vehicle scales.  The Sector 
considered two options for changing Handbook 44. 
Option 1 would remove the word livestock from UR.3.9. (4).  Option 2 would add “and vehicle scale systems” 
after “livestock” in UR.3.9. (4).  The Sector voted on both options.  The vote on option (1) was 10 in favor, 4 
opposed, 1 abstained.  The vote on option (2) was 10 in favor, 1 opposed, 3 abstained.  
 
The Sector agreed to forward both options for changing Handbook 44, UR.3.9. including the vote on the options.  
The Sector favors adding vehicle scales to the applications allowed to use manual gross weight entries.  
 
Option 1:  
 
 UR.3.9.  Use of Manual Gross Weight Entries. - Manual gross weight entries are permitted for 

use in the following applications only: (1) in point-of-sale systems interfaced with scales when 
credit is being given for a weighed item; (2) when a device or system is generating labels for 
standard weight packages; (3) when postal scales or weight classifiers are generating manifests for 
packages to be picked up at a later time; and (4) on livestock scale systems that generate weight 
tickets to correct erroneous tickets. 
(Added 1992) 

 
Option 2: 
 

UR.3.9.  Use of Manual Gross Weight Entries. - Manual gross weight entries are permitted for 
use in the following applications only: (1) in point-of-sale systems interfaced with scales when 
credit is being given for a weighed item; (2) when a device or system is generating labels for 
standard weight packages; (3) when postal scales or weight classifiers are generating manifests for 
packages to be picked up at a later time; and (4) on livestock and vehicle scale systems that 
generate weight tickets to correct erroneous tickets. 
(Added 1992) 

 
28.  Shift Test Pattern for Scales Based on the Number of Load Cells 
 
Source:  Darrell Flocken (Mettler-Toledo) 
 
Background:  During a recent evaluation of a Mettler-Toledo scale, a question regarding the appropriate pattern 
for conducting a shift test arose.  The question was resolved for that evaluation, but Darrell Flocken thought that 
Pub 14 should be changed to clarify the appropriate test pattern to be used for various devices when conducting a 
shift test.  Darrell recommends that Section 55 of Pub 14 be removed and replaced with the current wording of 
Part 1 – General Information, Section 14 of the Measurement Canada Laboratory Manual, January 1997 edition.  
The Sector should consider this proposal and decide if it concurs.  (A copy of  the General Information, Section 14 
of the Measurement Canada Laboratory Manual is available by contacting the Sector Technical Advisor, Dick 
Suiter [NIST].) 
 
Discussion:   The Sector Technical Advisor, Dick Suiter, (NIST) showed examples of current shift test patterns.  
Various members of the Sector provided opinions related to the appropriate shift testing of single load cell and 
four load cell designs.  One member was concerned that the Measurement Canada Laboratory Manual provides for 
a shift test on hopper and tank scales; however, Publication 14 does not require a shift test on hopper and tank 
scales. 
 
Conclusion: The Sector decided to readdress this issue at its next meeting.  The Sector also asked the SMA 
technical committee to review the current shift test patterns and provide feedback to the Sector as to what is 
appropriate prior to the next Sector meeting. 
 
 
 
 
29.  AAR Requirements for Railway Track Scales 
 
Source:  NIST/OWM 
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Background:  When the USDA Grain Inspection Packers and Stockyard Administration completes an evaluation 
of a railway track scale, they submit the report to NIST/OWM to draft the CC.  The report indicates whether or not 
the device was evaluated for compliance with the Association of American Railroads (AAR) Scale Handbook as 
well as an indication that the device meets the requirements of the FGIS Weighing Handbook and NIST Handbook 
44.  The Sector is asked to consider whether or not reference to these three documents should be listed in the test 
conditions on a CC.  The Sector may also want to consider whether or not railway track scales submitted for NTEP 
evaluation should be required to meet AAR design requirement. For example a Cooper E80 rating on the 
weighbridge of a device submitted for NTEP evaluation might be required before a CC will be issued. 
 
Discussion:  Several Sector members expressed opinions that NTEP should not be concerned with the 
requirements of other agencies.  NTEP should only evaluate for compliance with Handbook 44.   Other members 
felt that additional requirements and information on a CC would benefit weights and measures officials and 
potential purchasers of equipment.  
 
Conclusion:  The Sector agreed that no additional statements should be added to NTEP Certificates of 
Conformance relative to requirements other than Handbook 44.  
 
30.  Permanence Test Requirements for Class I Scales 
 
Source:  Ohio NTEP Laboratory 
 
Background:  Canada requires a permanence test for class I scales. A list of devices and elements that may not 
require permanence testing is located on page 1-77 of Publication 14.  Class I scales are included on this list.  
When this list was developed, some of the NTEP Laboratories did not all have the ability to do an automated 
permanence test on class I scales.   
 
Conclusion:  NTEP has designated the Ohio Laboratory for testing all class I scales.  Ohio now has the capability 
to perform the automated permanence test.  Consequently, the Sector agreed that the reference to class I scales be 
removed from the list of devices and elements that may not be subject to permanence testing.   
 
Location of Next Meeting:   
 
The Sector agreed to tentatively schedule the next meeting for September or October 2000 in Columbus, Ohio.  
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Appendix A to Weighing Sector Meeting Summary 
 

Appendix A-1 
 
64 Performance and Permanence Tests for Vehicle Scales and Permanently-Installed Axle-Load Scale 
Weighing Elements 
 
Note: Please refer to device application for vehicle scale checklist 
 
Performance tests are conducted to determine compliance with the tolerance and, in the case of nonautomatic 
indicating scales, sensitivity requirements specified in NIST Handbook 44. The tests described here apply only to 
the weighing element. It is assumed that the indicating element used during the test has already been examined and 
found to comply with the applicable requirements. If the performance of the indicating element is to be determined 
during the same examination, the applicable requirements for weighbeams and poises, dials, electronic digital 
indicators, etc., must be referenced. 
 
64.1. Tests For Single-Wide Vehicle Scales and Permanently Installed Axle-Load Scale Weighing Elements 
 
Initial Type Evaluation (Field) Performance Tests 
 
The minimum amount of known test weight needed for the initial type evaluation test is equal to at least 90 percent 
of the concentrated load capacity of the scale. Substitution testing may be used to reach the necessary test load. 
 

64.1.1. Indicator Tests 
 
  Beam Scales 
 
  If the indicating element is a weighbeam and poise, sensitivity tests should be conducted as follows: 
 

The sensitivity tests are conducted at zero load and at the maximum test load. The sensitivity test is 
conducted by determining the actual test weight value needed to bring the beam from a rest point at the 
center of the trig loop to rest points at the top and bottom of the trig loop. The maximum load applied to a 
scale to determine sensitivity near scale capacity does not have to be a known weight. 

 
Digital Indicator 

 
If the indicating element is a digital indicator, width-of-zero tests, zone of uncertainty tests, and 
appropriate tests for the automatic zero-setting mechanism (if so equipped) should be conducted as 
indicated in other sections of this document. 

 
64.1.2. Shift Tests 

 
64.1.3. An example of the four-section scale: 

 
4'  4'  4'  4'  4' 

  
 
 
 

       

Section 
1 

 Midway 
between 
sections 

1& 2 

 Section 
2 

 Midway 
between 
sections 
2 & 3 

 Section 
3 

 
 

 64.1.3.1. At least two complete sets of shift tests shall be conducted over each section to at 
least 90 percent of the concentrated load capacity (CLC) of the scale. This is to 
determine the repeatability of the scale. The scale error should be determined at a 
minimum of five equally spaced test loads. Scale errors may be determined at more 
points if desired. If two weight carts are used, they should travel along the paths the 
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wheels of a vehicle would take when moving across the scale. Decreasing load tests 
are to be avoided when testing a section. A truck may not be backed onto the scale in 
order to place weights on the inner sections. Decreasing load tests shall be conducted 
after the sections have been tested to their maximum load and the weights are being 
removed from the scale. Do not exceed the CLC capacity. The load is to be 
distributed across the section. 

 
 64.1.3.2. At least one complete set of shift tests to at least 90 percent of the CLC shall be 

conducted at mid- span between sections. 
 

 64.1.3.3. If a scale consists of modules that are connected together to comprise the 
weighbridge, shift tests shall be conducted by placing the load so that it straddles the 
connection between the modules. Later, at least one shift test is to be conducted on 
the scale with the test load is placed first on one side of the connection line of the 
module, then on the other side of the connection line. 

 
 64.1.3.4. The results of shift tests are required to agree within the absolute value of the 

applicable maintenance tolerances and must be within acceptance tolerances 
 
64.1.4. Strain Load Test 
 

 64.1.4.1. At least one strain load test shall be conducted at each end of the scale. The 
maximum load applied during the strain load shall be in the range of 80 to 100 
percent of scale capacity. The load is to be distributed over the load receiving 
element. 

 
 64.1.4.2. Load the scale with a vehicle or vehicles so the addition of test weights will provide a 

gross load of 80 percent to 100 percent of scale capacity.  Determine the “reference 
point” for the start of the strain load test.  Add the test weights to one of the ends of 
the scale without exceeding the CLC. 

 
 64.1.4.3 Do not conduct a decreasing load test or a return to the strain load reference weight as 

part of this particular strain load test. After removing the test weights from the end of 
the scale, reestablish the strain load reference value and reapply the test weights to 
verify that the strain load values repeat the initial values. Conduct a decreasing load 
test and return to the strain load reference value as the weights are removed as part of 
this test cycle. The return to the strain load reference value shall be within one-half of 
a scale division with consideration given for the creep and for any temperature 
changes that may have occurred during this last test cycle. 

 
 64.1.4.4. Remove the known test weights and the strain load. Zero the scale, place the strain 

load on the other end of the scale, and establish the strain load reference value. Do 
not use the zero-setting mechanism to set the strain load to zero; the tare mechanism 
may be used to tare out the strain load. The gross load zero value is needed to 
conduct a decreasing load test as the strain load is removed in the next test. 

 
64.1.4.5. Repeat the strain load test an the other end of the scale. After reaching the maximum 

test load for the strain load test, remove the strain load but leave the known test 
weights on the scale. The weight indication for the decreasing load test must be 
within tolerance for the known test load. Continue the decreasing load test by 
removing the known test weights. Take several readings as the weights are being 
removed. When all the weights are removed, record the return to zero. The scale must 
return to zero within one-half of a scale division. When analyzing the return to zero, 
consideration must be given for the length of time the load was on the scale and for 
possible temperature changes that may have occurred during the test. 

 
64.1.4.6. Acceptance tolerances are applied only to the known test load in the strain load test. 

 
64.1.5. Subsequent Type Evaluation (Field) Permanence Tests 
 

64.1.5.1. A minimum of 40 000 lb of known test weights are needed, or 50 percent of the CLC, 
whichever is greater. 

 
64.1.5.2. At least one complete set of section tests shall be conducted over each section and at 

mid-span between each section using the known test weights. 
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64.1.5.3. At least one strain load test shall be conducted at each end of the scale. The 

maximum applied load shall be in the range of 65 percent to 100 percent of scale 
capacity. 

 
64.1.5.4. The time between the initial field performance test and the subsequent field test will 

be 20-30 days. Performance during both tests must be within acceptance tolerances. 
 

64.1.5.5. If a device fails subsequent permanence tests, the entire permanence test must be 
repeated. 

 
64.1.6. Caution Regarding Load Concentration 
 

 Concentrating large loads on scale platforms by using weight carts or test equipment using 
hydraulic jacks may exceed the maximum pound per square inch load specification for the deck. 
This condition may arise because the small tire area of the weight cart in contact with the deck 
surface could result in a very large load concentration over an unusually small area. This could 
cause damage to the scale deck. 

 
 This situation may occur with a weight cart having a very narrow or short wheel base and small 

solid rubber tires. This is particularly likely to cause a problem on steel plate decks and could 
also result in damage to manhole covers. If the load capacities of weight carts are increased 
beyond 25 000 lb, while maintaining solid tread wheels, it is possible that some concrete decks 
could be damaged. 

 
 64.1.7. Permanence Test Use Requirement For Vehicle Scales 
 

64.1.7.1. A minimum of 300 weighing operations are required during the test period. The 
manufacturer is to log the date, time, and weight.  Each entry is to be initialled by the 
person conducting the weighing. 

 
64.1.7.2. Only loads which have been applied using a method representative of the scales 

intended use can be counted. 
 

64.1.7.3. For vehicle scales with a nominal capacity over 75 000 lb: 
 

64.1.7.3.1. 50 percent of the loads must be above 50 000 lb or 80 percent of the CLC, 
whichever is greater; and 

 
64.1.7.3.2. 100 percent of the loads must be above 20 000 lb or 50 percent of the CLC, 

whichever is greater. 
 

64.1.7.4.      For all other scales: 
 

64.1.7.4.1. 50 percent of the loads must be above 50 percent of the scale capacity; and 
 

64.1.7.4.2. 100 percent of the loads must be above 20 percent of the scale capacity. 
 
  64.1.7.5 The minimum number of days that a device is required to be in use is 20. The              

committee did not specify that certain number of weighing operations needed to be 
conducted each day for the test period, but recommended that use of the scale be 
representative of normal in service use. 

 
64.1.7.6. The device will be tested to the CLC on the second test. 

 
 
64.2. Tests For Double-Wide Vehicle Scales Weighing Elements 
 
In addition to the testing listed above, tests should be conducted using equipment that closely replicates the actual 
intended use of the scale.  For instance, if the scale is intended to weigh heavy off-road vehicles, several 
weighments of a loaded off-road vehicle should be conducted in several positions and in both directions on the 
scale system to establish repeatability. 
 
Multiple pattern loading should be considered in a manner consistent with the intended use. 
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Examples of Double-Wide or Side- by- Side Vehicle Scales 
 
Example 1: Side-by-side installation with a dead section located between the two live sections 
 
Each side of the scale system is a complete and independent scale weighing element.  If installed with the dead 
section level with the weighing element this section must be identified as such.  It may be a raised curb, and/or be 
equipped with reflectors or painted a noticeable color to call attention to the center part of the scale.  
 
 
 
 

                                                                                                  
Live Platform 

                                                                                            
  Not a live part of scale   

                                                                                                  
Live Platform 

                                                                                            
 
 
Example 2 
 
The same as example 1 except that there is no divider between the scale platforms.   
The two (or more) platforms act as a single platform and are tested as one scale.  
 
   

                                                                                                  
Live Platform 

                                                             (may be physically connected)                                                                       
                                                                                                  

Live Platform 
                                                                                            

 
 
64.2.1. Indicator Tests 
 
Beam Scales 
 
If the indicating element is a weighbeam and poise, sensitivity tests should be conducted as follows: 
 

The sensitivity tests are conducted at zero load and at the maximum test load. The sensitivity test is 
conducted by determining the actual test weight value needed to bring the beam from a rest point at the 
center of the trig loop to rest points at the top and bottom of the trig loop. The maximum load applied to a 
scale to determine sensitivity near scale capacity does not have to be a known weight. 

 
Digital Indicator 

 
If the indicating element is a digital indicator, width-of-zero tests, zone of uncertainty tests, and 
appropriate tests for the automatic zero-setting mechanism (if so equipped) should be conducted as 
indicated in other sections of this document. 

 
 
 
 
 
 
 

64.2.2. Shift Tests 
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64.2.3. An example of the four-section scale: 

 
4'  4'  4'  4'  4' 

  
 
 
 

       

Section 
1 

 Midway 
between 
sections 

1& 2 

 Section 
2 

 Midway 
between 
sections 
2 & 3 

 Section 
3 

 
 

 64.2.3.1. At least two complete sets of shift tests shall be conducted over each section on each 
individual platform to at least 90 percent of the concentrated load capacity (CLC) of 
the combined scales. When loading the scales do not exceed the CLC capacity for the 
individual platforms. This is to determine the repeatability of the scale. The scale 
error should be determined at a minimum of five equally spaced test loads. Scale 
errors may be determined at more points if desired. If  more than one weight cartis 
used, they should travel along the paths the wheels of a vehicle would take when 
moving across the scales. Decreasing load tests are to be avoided when testing a 
section. A truck may not be backed onto the scale in order to place weights on the 
inner sections. Decreasing load tests shall be conducted after the sections have been 
tested to their maximum load and the weights are being removed from the scale. The 
load is to be distributed across the section. 

 
 64.2.3.2. At least one complete set of shift tests to at least 90 percent of the CLC of the 

combined scales shall be conducted at mid-span between sections. When loading the 
scales do not exceed the CLC capacity for the individual platforms. 

 
 64.2.3.3. If a scale consists of modules that are connected together to comprise the 

weighbridge, shift tests shall be conducted by placing the load so that it straddles the 
connection between the modules. Later, at least one shift test is to be conducted on 
the scale with the test load is placed first on one side of the connection line of the 
module, then on the other side of the connection line. 

 
 64.2.3.4. The results of shift tests are required to agree within the absolute value of the 

applicable maintenance tolerances and must be within acceptance tolerances 
 
64.2.4. Strain Load Test 
 

 64.2.4.1. At least one strain load test shall be conducted at each end of the scales. The 
maximum load applied during the strain load shall be in the range of 80 to 100 
percent of scale capacity. The load is to be distributed over each of the individual 
load receiving elements. 

 
 64.2.4.2. Load the scale with a vehicle or vehicles so the addition of test weights will provide a 

gross load of 80 percent to 100 percent of scale capacity.  Determine the “reference 
point” for the start of the strain load test.  Add the test weights to one of the ends of 
the scales without exceeding the CLC of each individual platform. 

 
 64.2.4.3 Do not conduct a decreasing load test or a return to the strain load reference weight as 

part of this particular strain load test. After removing the test weights from the end of 
the scale, reestablish the strain load reference value and reapply the test weights to 
verify that the strain load values repeat the initial values. Conduct a decreasing load 
test and return to the strain load reference value as the weights are removed as part of 
this test cycle. The return to the strain load reference value shall be within one-half of 
a scale division with consideration given for the creep and for any temperature 
changes that may have occurred during this last test cycle. 
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 64.2.4.4. Remove the known test weights and the strain load. Zero the scale, place the strain 
load on the other end of the scale, and establish the strain load reference value. Do 
not use the zero-setting mechanism to set the strain load to zero; the tare mechanism 
may be used to tare out the strain load. The gross load zero value is needed to 
conduct a decreasing load test as the strain load is removed in the next test. 

 
64.2.4.5. Repeat the strain load test an the other end of the scale. After reaching the maximum 

test load for the strain load test, remove the strain load but leave the known test 
weights on the scale. The weight indication for the decreasing load test must be 
within tolerance for the known test load. Continue the decreasing load test by 
removing the known test weights. Take several readings as the weights are being 
removed. When all the weights are removed, record the return to zero. The scale must 
return to zero within one-half of a scale division. When analyzing the return to zero, 
consideration must be given for the length of time the load was on the scale and for 
possible temperature changes that may have occurred during the test. 

 
64.2.4.6. Acceptance tolerances are applied only to the known test load in the strain load test. 

 
64.2.5. Subsequent Type Evaluation (Field) Permanence Tests 
 
 This criteria applies if: 
 
 1) The pattern or model has never been evaluated. 
 2) The performance indicates that further evaluation is necessary. 

3) The design is such that the application of loads near the center of the individual weighing elements 
affects the weighing operation. 

 
 The Subsequent Type Evaluation (Field) Permanence tests may not apply if: 
 

1) The pattern or model has been evaluated previously and it can be demonstrated that the weighing 
performance is not affected by the different loading pattern. 

 
 Test Procedure: 
 

64.2.5.1. A minimum of 40 000 lb of known test weights are needed, or 50 percent of the CLC, 
whichever is greater. 

 
64.2.5.2. At least one complete set of section tests shall be conducted over each section and at 

mid-span between each section using the known test weights. 
 

64.2.5.3. At least one strain load test shall be conducted at each end of the scale. The 
maximum applied load shall be in the range of 65 percent to 100 percent of scale 
capacity. 

 
64.2.5.4. The time between the initial field performance test and the subsequent field test will 

be 20-30 days. Performance during both tests must be within acceptance tolerances. 
 

64.2.5.5. If a device fails subsequent permanence tests, the entire permanence test must be 
repeated. 

 
64.2.6. Caution Regarding Load Concentration 
 

 Concentrating large loads on scale platforms by using weight carts or test equipment using 
hydraulic jacks may exceed the maximum pound per square inch load specification for the deck. 
This condition may arise because the small tire area of the weight cart in contact with the deck 
surface could result in a very large load concentration over an unusually small area. This could 
cause damage to the scale deck. 

 
 This situation may occur with a weight cart having a very narrow or short wheel base and small 

solid rubber tires. This is particularly likely to cause a problem on steel plate decks and could 
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also result in damage to manhole covers. If the load capacities of weight carts are increased 
beyond 25 000 lb, while maintaining solid tread wheels, it is possible that some concrete decks 
could be damaged. 

 
 64.2.7. Permanence Test Use Requirement For Vehicle Scales 
 

64.2.7.1. Minimum weighment requirement: 
 

 1) For scales which operate only in double-wide use a minimum of 300 weighing 
operations are required during the test period. 

 
 2) For scales that can operate in both a single and double-wide use one individual 

scale must meet the 300 weighments requirement; and, there shall be a minimum of 
100 weighments in the double-wide use. 

 
 The manufacturer is to log the date, time, and weight.  Each entry is to be initialled 

by the person conducting the weighing. 
 

64.2.7.2. Only loads which have been applied using a method representative of the scales 
intended use can be counted. 
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Appendix A-2 

 
TO:   Weighing Sector 
FROM:  Dave Quinn  Fairbanks Scales 
DATE:  9/9/99 
SUBJECT: Application of CLC Rating. 
 
On behalf of Fancor companies, Fairbanks Scale and Thurman Scale, I request the NTEP 
Weighing Sector review the present test procedures for evaluating the Concentrated Load 
Capacity (CLC) of a vehicle scale. It would appear that the present procedures used in NTEP 
evaluation are a misapplication of the CLC definition. 
 
The definition of CLC adopted by NCWM is capacity rating of a vehicle scale, specified by the 
manufacturer, defining the maximum axle load concentration on a group of 2 axles with a 
centerline spaced 4’ apart and an axle width of 8’ for which the weighbridge is designed. This 
definition is consistent with load concentration used by the Federal Highway Administration  in 
the design of  bridge spans to accommodate the axle load configurations of legal highway 
vehicles, therefore has sound technical basis. 
 
TEST PATTERNS 
 
When NCWM discussions opened on the subject of CLC in about 1987 a method of verifying 
the manufacturers specified design load was a necessary part of the discussion. It ultimately 
was decided to use a strain load test pattern defined as a minimum of 4’ by the width of the 
scale. This made sense at the time because the normal vehicle scale offered in the market place 
was 10’ - 11’ wide. With the maximum vehicle width of 8.5’ allowable on U.S. highways there 
was no reason to believe scales would get wider. This has turned out to be a bad assumption for 
there are farm vehicles that are as wide a 13’ and are used in commercial application. While 
this application is limited, wider scales were required and were submitted for NTEP approval. 
At first these wider vehicle scales were submitted with the same CLC designation as the 10’ - 
11’ versions because the design load for 2 axles on 4’ centers did not change. However the 
NTEP evaluation did change, instead of applying a test load pattern  that was 10’ - 11’ wide the 
pattern was spread out over the 14’ width of the scale resulting in less concentration of load. 
This in itself was not a problem because the manufacturers CLC designation was the same. 
 
The problem began when manufacturers decided to take advantage of the test pattern and 
submit wider scales and claiming high CLC. These manufacturers defined CLC as the 
maximum weight concentration, designated by the manufacturer, that could be place in a test 
pattern 4’ by the width of the scale for NTEP evaluation.  In most cases this was clearly not the 
manufacturers specified design load for 2 axles on 4’ centers 8’ wide.  
 
Manufacturer “A” recently received a C of C for a line of vehicle scales 14’ wide with a CLC 
rating of 90,000 pounds. The marketing material issued with the product release states the 
following: 
       
“It is important to understand that the manufacturers set the amount of weights to be used in 
NTEP testing for their scales, and the total is directly related to the CLC assigned to the scale. 
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The CLC rating resulting from an NTEP test is only a measurement of how well the load cells 
(and load cell suspensions) react to large loads placed on a scale deck in a 4’ x 14’ area. --- 
When a CLC load is applied to the weighbridge during an NTEP test, the NTEP tester records 
the displayed weight If the scale falls within acceptance testing tolerance, the scale has that 
CLC weight value recorded as the CLC on the CC.” This manufacturer was issued a private 
brand certificate to manufacture scales covered under a C of C issued to manufacturer “B” 
making exactly the same claims. 
 
Manufacturer “C”  is a spin off of manufacturer “B” and predictably uses exactly the same 
comments in their release except they raise the ante to a CLC of 100,000 pounds.  
 
Manufacturer “D” states in their product promotion “CLC is defined as a pattern 4’ wide across 
the width of a scale deck. Our models (sic) are available in both 70,000 lbs and 110,000 lbs 
Concentrated Load Capacity. CLC is defined as a pattern 4’ wide across the width of a scale 
deck.  Their (sic) literature states “Each module is designed for minimal deflection while 
loaded by a 65,000 lb.. tandem axle with a 48” spread. Their (sic) price pages state “80.000 lbs 
tandem axle capacity”, and a larger “120,000 lbs tandem axle capacity”. Using sources to 
determine what these comment meant it was determined that “NTEP allowed claiming a CLC 
that was 5 ton above that approved during test of a specific scale.”   
 
It could be assumed that these manufacturers are not well informed on NCWM/NTEP 
definitions except that the technical support data defines the load carrying capacity of a dual 
axle as different that 2 axles on 4’ centers 8’ wide. Manufacturers “A” and  “B”  specify that 
the design load for their scale is based on “ 45,000 pounds per axle based on the axle pattern of 
a Euclid R-50” As shown on the attached material a Euclid R-50 has two axles on 12’ 3” 
centers with a width of approximately the same dimension. One can use the H-44 table 
UR.3.3.1 to calculate the true CLC from this data. If the design is for 2 axles on 12’3” centers 
instead of the CLC defined 4’ centers it is required that the 12’3” dimension be rounded to the 
next higher whole foot which is 13’. The table indicates an “r” factor of 1.265 for 2 axles in 
13’. To determine the CLC based on 4’ centers divide the 90,000 pound design load by the “r” 
factor and the result is 71,000 plus. not 90,000 as claimed on the CC. 
 
Manufacturer “C” raised the dual axle capacity by claiming 50,000 pounds per axle based on 
the wheel base of a Euclid R-50. Using the same rational divide 100,000 by 1.265 and the result 
is a true CLC of just below 80,000 pounds. 
 
Side By Side Scales 
 
The most recent apparent misapplication of the CLC definition has to do with scales placed 
side by side for weighing wide “off highway vehicles” such as the Euclid R-50. In one case a 
CC was issued to a company that submitted 2 scales with a previously approved CLC of 80,000 
pounds. The CC approval rated the resulting scale a double the 80,000 pound CLC or 160,000 
pound CLC. This rating would imply that the resulting combination is designed for 160.000 
pounds on 2 axles with 4’ centers on the same load receiver previously approved for only 
80,000 pounds on the 2 axles on 4’ centers. 
 
Conclusions: 
 
Based on the above it would appear that NTEP evaluations of Vehicle scales are; 
 1. Not evaluating based on existing definitions in H-44. 
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2. Are lacking the technical expertise to evaluate the true design criteria of a device based 
on the 

H-44 definition. 
 
Recommendations: 
 
 1. Change the Shift Test Pattern to agree with the definition of CLC. (4’ x 8’) 
 2. Require an manufacturer asking for NTEP to submit design calculations from a   
 registered Professional Engineer (PE) substantiating the design load for 2 axles on 4’  
 centered with an 8’ width. 
 
If some action is not taken CLC will become a marketing bullet instead of a useful suitability 
requirement as intended by NCWM. 
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Appendix A-3 
 

October 1999 Weighing Sector 
 

Examples of “Double-Wide” Scales 
 
Example 1 

 
 
 DEAD SPACE BETWEEN SCALES 

 
(0 = load cell or lever load point) 
 
 
Each side of the scale is a complete weighing element.  The center divider is not part of the weighing element.  It 
must be marked, a raised curb, and or equipped with reflectors or painted to call attention to the area that is not 
part of the weighing elements. 
 
The scale can be tested in any manner that replicates the actual usage.  For example: 
 
Combination highway and extra wide vehicle application would require the scale be tested as 
 

1)    two individual scales, 
2) a “double-wide” scale using multiple pattern loading, and 
3) using two different test loads applied to each section and/or midsection that straddles the two 

weighing elements. This may require that the tare weight of a test vehicle be determined using the 
substitution method as the first weight, and test weights be added to the test vehicle as the second test 
load. 

 
 “Extra wide vehicles only” application would require the scale be tested as 
 

1)    a “double-wide” scale using multiple pattern loading, and 
2) using two different test loads applied to each section and/or midsection that straddles the two 

weighing elements.  This may require that the tare weight of a test vehicle be determined using the 
substitution method as the first weight, and test weights be added to the test vehicle as the second test 
load. 

 

O                                                   O                                                     O 
 
 
O                                             O                                                    O 

O                                             O                                                    O  
 
 
O                                             O                                                    O 
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Example 2 
 
The “double-wide” scale shares the same pit and cannot be used as two individual scales. 
 

 
O                                                                        O                                                                           O 
 
 
O                                                                        O                                                                           O 
 
O                                                                        O                                                                           O 
 
 
O                                                                        O                                                                           O 

 
The scale can be tested in any manner that replicates the actual usage.  For example: 
 
Combination highway and extra wide vehicle application would require the scale be tested as 
 

1)  a “double-wide” scale using multiple pattern loading, 
2)  using two different test loads applied to each section and/or midsection that straddles the two 
weighing elements. This may require that the tare weight of a test vehicle be determined using the 
substitution method as the first weight, and test weights be added to the test vehicle as the second test 
load, and 
3) using the test vehicle and test load, roll one side of the vehicle on top of seam between the two 
weighing elements.  This will help confirm that there is no binding between the weighing elements.  

 
An “extra wide vehicle” application would require the scale be tested as 
 

1)  a “double-wide” scale using multiple pattern loading, and 
2)  using two different test loads applied to each section and/or midsection that straddles the two 
weighing elements. This may require that the tare weight of a test vehicle be determined using the 
substitution method as the first weight, and test weights be added to the test vehicle as the second test 
load. 

 
 
Example 3 
 
The previous procedures can be applied to modular scales in addition to applying a test load on the right or left 
side of any connection point or directly on top of a connection point. 
 
 

 
O     O 
 
 
O                                           O 
              

 
O                                           O  

 
 
O                                           O 

 
O                                           O 

 
 

O                                           O 

 
O                                           O 
 
 
O     O 

 
O                                           O 
 

 
O                                           O 

 
O                                           O 
 

 
O                                           O 
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National Type Evaluation Technical Committee 
Weighing Sector Annual Meeting 

September 10-12, 2000, Columbus, Ohio 
Summary of Decisions 

 
Carry- Over Items 

 
1. Double Wide and Narrow Decks 
2. Combination Vehicle/Railway Track Scales Minimum Test Load 
3. Weighing Elements and Indicators Not Permanently Attached Definition 
4. POS Receipt Format (a) & (b) 
5. Calibration Period for Test Weights used for NTEP Evaluations 
6. Modular Scale Section Connection Points 
7. Load Cell Placement in Modular Scales 
8. Ranges Covered on the CC for a Railway Track Scale Based on the Device Evaluated 
9. Application of Modular Criteria to Combination Vehicle/Railway Track Scales 
10. CLC on Livestock Scales 
11. Standard Features and Options to be Listed on a CC 
12. Shift Test Pattern for Scales Based on Number of Load Cells 
13. Recorded Representation of Count Items on ECR Systems 
 
New Items  
 
14. Power Voltage Variation Tests for Automatic Weighing Systems (AWS) 
15. Nmax for CC Based on Device Evaluated 
16. Families of Scale with Capacities Above and Below 30 000 lb 
17. Load Cell CC Limited to Six Wire Design 
18. Replacement of Load Cell Mount with Design Other than that Evaluated in Complete Scale 
19. What is to be Submitted for a Family of Load Cells of Models of Different Metals 
20. NTEP Technical Policy for Scales, Part D. Substitution of Load Cells in Scales, Add 
           Hydraulic Load Cells to Replacement of all Cells in a System 
21. Replacing Non-NTEP Load Cells with NTEP Cells in a Complete Device  
22. NTEP Technical Policy Publication 14 Section B.5.b. Change Platform Area to Length and 
 Width 
23. Modify Handbook 44 2.20 Scales Table 7a.   
24. Policy for initial test only vs. full evaluation when a modification is made which requires 
 testing 
25. Publication 14 Administrative Procedures 
26. Manual Weight  Entries as a Sealable Parameter 
27. Reference to Other  Requirements in the ECR Checklist 
 

Additional Items Added at the Meeting 
 
28. Proposed Change to Tolerance Applied to Dynamic Monorail Scales During Type Evaluation    

 
 

Summary of Decisions 
 
1. Double Wide and Narrow Decks 
 
Decisions:  The Sector agreed that the following definition for concentrated load capacity (CLC) (which was developed 
by the Scale Manufacturers Association) should be forwarded to the NCWM, S&T Committee for consideration as an 
addition to Handbook 44. 
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concentrated load capacity (CLC).  A capacity rating of a vehicle, axle load or live stock scale,  or 
axle load scale, specified by the manufacturer, defining the maximum load concentration applied by a 
group of two axles with a centerline spaced 4 feet apart and an axle width of 8 feet for which the 
weighbridge is designed.  In the case of vehicle and axle-load scales, it is the maximum axle-load 
concentration (for a group of two axles with a centerline spaced 4 feet apart and an axle width of 8 
feet) for which the weighbridge is designed as specified by the manufacturer.  The concentrated load 
capacity rating is for both test and use [2.20] (Added 1998)(Amended 1991, 1994, 200X) 

 
The Sector also asked the NTEP Laboratories to develop an ad hoc loading pattern for vehicle scales wider than twelve 
feet, at its September 12, 2000 meeting.  The laboratories were also asked to discuss safety concerns when testing to 90 
percent of the rated CLC with the required test load placed in a 4 foot x 10-foot area on the scale platform. 
 
The Sector also asked that the ad hoc procedure for testing vehicle scales wider than twelve feet be distributed to Sector 
members within six months for review.  Sector members will be asked to review the proposed procedure in preparation 
for discussion at the next Sector meeting.  The Sector also agreed that when two vehicle scales, which have an NTEP 
Certificate of Conformance for installation as a single platform are placed side by side, the CLC rating of the resulting 
scale should not be double that of one platform.  The CLC for the system will be the CLC listed on the original 
Certificate of Conformance for the individual scales used.    
 
2. Combination Vehicle/Railway Track Scales Minimum Test Load 
 
Decision:  The Sector agreed to modify the technical policy in Publication 14 to establish a minimum stain load criteria 
of 200 000 lb for single-platform scales with a length of 35 feet or greater and for multiple-platform scale systems 
designed to weigh railroad cars in a single draft.  The Sector discussed the issue of placing a limit on the capacity for 
railway track scale; however, the Sector did not reach a conclusion on this issue.  The Sector does encourage GIPSA to 
obtain a larger test car with sufficient test weight to test to a higher capacity on railway track scales.  
 
3. Weighing Elements and Indicators Not Permanently Attached Definition 
 
Decision:  The Sector agreed to forward the following proposed revisions to S.6.3.a. and definition to the S&T 
Committee for consideration: 
 
Table S.6.3.a. 
Marking Requirements 
 

Weighing  
Equipment 
 
 
 
 
To Be  
Marked With 

Weighing, 
load-receiving, 
and indicating 
element in the 
same housing 
or covered on 
the same CC1 

Indicating element 
not permanently 
attached to 
weighing and load-
receiving element 
or covered by a 
separate CC 
 

Weighing and load-
receiving element not 
permanently attached 
to indicating element 
or covered by a 
separate CC 
 

Load 
cell 
with 
CC 
(11) 

Other 
equipment 
or device 
(10) 

…      
Section Capacity (14)(20)  X X   

 
1Weighing/load receiving elements and indicators which are in the same housing or which are 
permanently attached will generally appear on the same CC. If not in the same housing, 
elements shall be hard wired together or sealed with a physical or an electronic security seal. 

 
 
Proposed Footnote/Definition: 
 
Electronic security seal.  An electronic link between the weighing/load receiving element and indicating element 
where one recognizes the other and neither can be replaced without calibration. 
 
4. POS Receipt Format (a) & (b) 
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Decisions:  The Sector agreed to include the examples of POS receipt formats outlined in the meeting agenda, with 
corrections to read as shown in the following.  The Sector also agreed to include a note that these examples are not 
limiting and other examples may be acceptable. 
 

1. A dollar sign shall appear with total price if the column separation between the total price and weight 
or unit price information is less than two character spaces.  Examples of acceptable formats are shown 
below.  Other examples may be acceptable.  (Pub 14,  10.5.4.4.) 
 
 2 apple @  5/.85$.34 
 
 2 apple   @  5/.85 $.34 
 
 2 apple   @  5/.85   .34 
 
 2.00 lb apple   @ 5 lb/.85$.34 
 
 2.00 lb apple   @ 5 lb/.85 $.34 
 
 2.00 lb apple   @ 5 lb/.85   .34 

 
2. The unit price shall be clearly designated.  Acceptable methods of designating the unit price include 

the use of the following: 
 
(a) The “@” symbol preceding the unit price.  It may appear at the end of the line preceding  

 the unit price or on the same line and preceding the unit price. 
 

(b) Clear column headings in close proximity to the unit price information. 
 

(c) Other clear means to designate the unit price information. 
 
Examples of acceptable formats are shown below.  Other examples may be acceptable.  (Pub. 14, 
10.5.4.3.) 
 
2.00 lb apple  @  2 lb/.85      .85 
 
2 apple   @ 
5/.85                                      .34 
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3. At least the total price shall be distinguished by some column delineation from other sales data.  
Examples of acceptable formats are shown below.  Other examples may be acceptable. (Pub. 14, 
10.5.4.2.) 
 
2 apple  @  5/.85           .34 
1 corn                            .75 
1 ham                        11.75  
 
 
                                      TOTAL 
2 apple  @  5/.85                 .34 
1 corn                                   .75 
1 ham                               11.75 
 
 

4. The placement of symbols, such as the weight unit and “@” symbol, with respect to numerical values, 
shall be correct when reading from left to right.  Examples of acceptable formats are shown below.  
Other examples may be acceptable.  (Pub. 14, 10.5.4.1.) 
 
2 apple  @  5/.85                    .34 
 
2.00 lb apple  @  2 lb/.85     1.70 
 
 

5. The sales receipt format must be clear and understandable.  It is recommended that the receipt have 
three basic columns similar to the following.  Examples of acceptable formats are shown below.  
Other examples may be acceptable. 
 
2              @  5/.85       .34 apple Center column contains unit price preceded by @ 
 symbol   (Pub 14, 10.5.3.) 
 
2  apple   @  5/.85       .34  grape  Left column contains weight information, product  

name or code number (Pub 14, 10.5.2. & 10.3.) 
 
2.00 lb     @ 2 lb/.85   .85  apple  Right column contains total price, product, or dept.  

code  (Pub 14, 10.5.1.) 
 
2.00 lb     @ 2 lb/.85   .85  35v6  
 
2.00 lb     @  .85/lb   1.70  peach 
 
2.00 lb 
                @ .85/lb 
                                   1.70  peach 
 
peach                      1.70 
2.00 lb    @ .85/lb   
 
 

6. The weight unit or symbol shall be recorded with each weight value.  Examples of acceptable formats 
are shown below.  Other examples may be acceptable.  (Pub 14, 10.4.) 
 
5.02 lb OR   5.02#   OR    5.02 pound 
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SAMPLE RECEIPTS: 
 

General 
 
  Franks Super Mart 

1236  Green Cabbage  Drive 
Ham & Egg,   MN      66666 

 
 
corn       @   3/1.00       .34 
napkins                                1.39 
2.00 lb apple  @  2 lb/.85      .85 
2  apple  @  5/.85                   .34 
corn        @  3/1.00                 .66 
 Sub Total               3.58 
 Tax   6%                  .21 
 TOTAL             $   3.79 
 
 
 

Deposit 
Franks Super Mart 
1237  Green Cabbage  Drive 
Ham & Egg,   MN      66666 
 
 
corn       @   3/1.00       .34 
coke                                     1.39 
    (includes .50 deposit) 
2.00 lb apple  @  2 lb/.85      .85 
2  apple  @  5/.85                   .34 
corn        @  3/1.00                 .66 
 Sub Total               3.58 
 Tax   6%                  .21 
 TOTAL             $   3.79 
 
 
 

Club Member 
 
Franks Super Mart 
1238  Green Cabbage  Drive 
Ham & Egg,   MN      66666 
 
 
corn       @   3/1.00       .34 
napkins                                1.39 
    (includes club discount) 
2.00 lb apple  @  2 lb/.85      .85 
2  apple  @  5/.85                   .34 
corn        @  3/1.00                 .66 
 Sub Total               3.58 
 Tax   6%                  .21 
 TOTAL             $   3.79 

 
 

Franks Super Mart 
1236  Green Cabbage  Drive 
Ham & Egg,   MN      66666 
 
ITEM             UNIT  TOTAL 
         PRICE PRICE 
corn       @   3/1.00       .34 
napkins                                1.39 
2.00 lb apple  @  2 lb/.85      .85 
2  apple  @  5/.85                   .34 
corn        @  3/1.00                 .66 

Sub Total               3.58 
  Tax   6%                  .21 
 TOTAL             $   3.79
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The Sector agreed that the following statement will be inserted into Publication 14 concerning the use of the “#” to 
identify the “pound” unit: 
 
 The use of the symbol “#” is discouraged. 
 
The Sector also agreed to forward the following proposal to the S&T Committee to modify footnote 1 to Handbook 44 
Scales Code paragraph S.1.8.4., which presently recognizes the use of the “#” symbol for Recorded Representations for 
Point-of-Sale Systems: 
 
“Weight values shall be identified by kilogram, kg, grams, g, ounces, oz, pound, or lb, or the sign “#”.  The use of the 
symbol “#” is discouraged.” 
 
5. Calibration Period for Test Weights used for NTEP Evaluations 
 
Decision:  The Sector briefly discussed this issue.  Sector Technical Advisor, Dick Suiter, advised the Sector that the 
NCWM Metrology Subcommittee is currently studying the issue of test weight calibration periods.  The Sector agreed 
that no further action should be taken by the Sector until the Metrology Subcommittee completes its work on this issue. 
 
6. Modular Scale Section Connection Points 
 
Decisions:  The Sector voted to add the following SMA-developed definitions of modular design to NCWM Publication 
14 with 8 members in support and 2 members opposed. 
 

modular scale.  A vehicle, railroad, or livestock scale made up of individual load receiving elements 
of like design which can be joined together to form a larger integral load receiving element and can be 
separated at any time without structurally changing the individual load receiving elements. 

 
The Sector agreed that definitions will be applied non-retroactively for the purposes of NTEP evaluations.  The 
definitions will apply to new applications for NTEP evaluations.  The definitions will not be applied to devices already 
covered on existing Certificates; however, they will apply to requests to add new devices to existing Certificates. 
 
The Sector also agreed that, when modular designs with welded, bolted, or other types of connection points are 
submitted for evaluation, any future change from the original design to a different connection type is a modification of 
type and requires full evaluation.  A manufacture may submit a hybrid design including more than one type of 
connection point for evaluation and have the resulting CC cover all types submitted if the evaluation is successful. 
 
7. Load Cell Placement in Modular Scales 
 
Decisions:  The Sector agreed with the addition of the following language to Section E. Modification of Type: 

Changing the location of a load cell from a location under a module to a location between two modules or vice 
versa is significant and requires full re-evaluation. 

 
The Sector also agrees that drawings of large capacity scales should be submitted with the NTEP application. 
 
8. Ranges Covered on the CC for a Railway Track Scale Based on the Device Evaluated 
 
Decision:  By a vote of 11 in favor and 1 opposed the Sector agreed that the nominal 
capacity range criteria of Publication 14, Digital Electronic Scales, Sections 6.a. and 
7.2.a. should not apply to railway track scales.  The capacity listed on the Certificate 
of Conformance will be limited to the capacity of the device submitted for evaluation.  
 
9. Application of Modular Criteria to Combination Vehicle/Railway Track Scales 
 
Decisions:   The Sector requested that the NTEP laboratories review the modular criteria for vehicle scales to determine 
if changes might be made to enable these criteria to apply to RR scales.  The laboratories are asked to bring proposed 
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changes back to the Sector for consideration at its next meeting.  The Sector agreed to forward the following proposed 
changes to Handbook 44 to the S&T Committee: 
 

S.6.4.  Railway Track Scales. – A railway track scale shall be marked with the maximum capacity of each 
section of the load-receiving element of the scale.  Such marking shall be accurately and conspicuously 
presented on, or adjacent to, the identification of nomenclature plate that is attached to the indicating element 
of the scale.  The nominal capacity of a scale with more than two sections shall not exceed twice the rated 
sectional capacity.  The nominal capacity of a two-section scale shall not exceed the rated sectional capacity. 

 
Add the following to the Definitions Section of Handbook 44: 
 

section capacity. – The sectional capacity of a scale is the greatest live load that may be divided equally on the 
load pivots or load cells of a section. 

 
10. CLC on Livestock Scales 
 
Decision:  The Sector agreed that the technical advisor will develop wording similar to that which existed when the 
term “section capacity” applied to livestock scales.  The proposed language will be distributed to the Sector for a vote 
by ballot with sufficient time to forward any language adopted by the Sector to the S&T Committee by November 1, 
2000. 
 
11. Standard Features and Options to be Listed on a CC 
 
Decision:  By a vote of 12 in support to 1 opposed the Sector agreed that the following language should be added to the 
end of the first paragraph of Part A., Models to be Submitted for Evaluation in the Technical Policy for Scales as 
follows: 
 

Nonmetrological features may be listed on a CC, but only if the feature has been tested and operates as 
intended. 

 
12. Shift Test Pattern for Scales Based on Number of Load Cells 
 
Decision:  The Sector agreed to add the diagrams depicted in the proposed procedures under the headings of “Bench, 
Counter, or Hanging Scales” (depicting scales with one load cell) and “Other Platform Scales”(depicting scales with 
more than one load cell) to Publication 14. 
 
Darrell Flocken, Mettler-Toledo, agreed to put together a paper on the procedures used for shift tests in the U.S., 
Canada, and OIML; the paper would include a summary of the differences in the test procedures as well as an analysis 
of the differences in the tolerance application when testing a weighing element as a separate component.  Darrell’s 
paper will be included in the next Sector meeting agenda for consideration by the Sector members. 
 
13. Recorded Representation of Count Items on ECR Systems 
 
Decision:  The Sector agreed to ask the Measuring Sector to consider removing the language relative to trailing zeroes 
for items sold by count from the ECR-RMFD checklist.  The Sector did not support sending a proposal to change the 
language in Handbook 44 or to add any additional text to Publication 14. 
 

New Items 
 
14. Power Voltage Variation Tests for Automatic Weighing Systems (AWS) 
 
Decision:  The Sector agreed to forward the following proposal to modify Handbook 44 Scales Code Paragraph T.7.3.1. 
to the S&T Committee for consideration.  The Sector also agrees that the issue of frequency variation needs to be 
addressed and asked the NTEP laboratories and the SMA Technical Committee to review the issue and provide input to 
the Sector for consideration at the next Sector meeting. 
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T.7.3.1.  Power Supply, Voltage and Frequency. 
 
(a)  Alternating Current. - Weighing devices that operate using alternating current must 
perform within the conditions defined in paragraphs T.3. through T.7., inclusive, over the line 
voltage range of 100 V to 130 V or 200 V to 250 V rms as appropriate, and over the frequency 
range of 59.5 Hz to 60.5 Hz.  This requirement does not apply to supply voltages, such as drive 
motor supply, if they have no metrological effect on the system. 

 
15. nmax for CC Based on Device Evaluated 
 
Decision:  The Sector agreed to maintain the policy of allowing the Certificate of Conformance for devices with a 
capacity greater than 30 000 lb to list a larger nmax value than the nmax of the device evaluated.  The Sector asked the 
NTEP laboratories to discuss this issue further to determine whether or not additional changes are needed to the 
language.  If the laboratories determine that changes are needed to the criteria, the labs should submit a proposal to the 
Sector for consideration at its next meeting.  The Sector agreed to include the following decisions from the 1988 
meeting in Publication 14 until such time that the Sector determines a change is needed. 
 

A manufacturer of a vehicle scale should strive to have the scale with the largest number of scale 
divisions tested for type evaluation. Based upon the current parameters for scale capacity NTEP will 
issue a Certificate of Conformance to cover the number of scale divisions that would exist for scales 
included in the range of capacities provided that: 
 

 1. the scales have scale division values equal to or greater than the value of the scale division in the 
scale that was tested; and 

 
2. the number of divisions for the scale does not exceed the maximum for which the load cells and 

indicator have been separately evaluated. 
 
16. Families of Scales with Capacities Above and Below 30 000 lb 
 
Decision:  The Sector agreed that scales used in the applications outlined in Scales Code Table 7a are restricted to the 
accuracy classes specified in the table or a higher accuracy class.  While “typical” is in the title, the note in the table 
precludes the use of a lower accuracy class scale than that specified in the table; however, a higher accuracy class than 
specified may be used.  For example, a Class IIIL scale cannot be used in a single animal scale application, but a Class 
III scale could be used in a vehicle scale application. 
 
Because of the some of the questions raised at the meeting, the Sector suggested that the NTEP laboratories further 
discuss this issue to determine whether or not changes should be proposed to Handbook 44 to clarify the application of 
the appropriate accuracy class for a specific application.  Should the laboratories feel that changes to Handbook 44 are 
warranted, they are asked to submit the proposed change to the Sector for consideration at its next meeting.  
 
17. Load Cell CC Limited to Six Wire Design 
 
Decision:  The Sector agreed to carry this item over until next year.  Sector Chairman, Nigel Mills (Hobart 
Corporation), Steve Patoray (NTEP Director), and Quenton Olson (Tedea Huntleigh) agreed to develop a paper to 
address the technical aspects of 4-wire vs. 6-wire design load cells and to propose a policy to address this in NTEP 
evaluations. 
 
18. Replacement of Load Cell Mount with Design Other than that Evaluated in Complete Scale 
 
Decision:  Insert a new item 2 into Publication 14, Scales Checklist, Technical Policy for Scales, Section E. 
Modification of Type as follows: 
 

2. Replacing some or all of the load cell mounting assemblies with a different basic design is a 
modification of type and requires full evaluation. 



NTETC Weighing Sector Summary of Decisions - September 2000 Meeting –Final 10-24-00 

Page 9 of 11 

 
 
19. What is to be Submitted for a Family of Load Cells of Models of Different Metals 
 
Decision:  The Sector agreed that all material types or categories, such as, aluminum, alloy steel, and stainless steel, 
must be submitted for evaluation.  The Sector agreed that this policy will be applied non-retroactively for the purposes 
of NTEP evaluations.  The policy will apply to new applications for NTEP evaluations.  The policy will not be applied 
to devices already covered on existing Certificates; however, the policy will apply to requests to add new devices to 
existing Certificates. 
 
20. NTEP Technical Policy for Scales, Part D. Substitution of Load Cells in Scales, Add Hydraulic Load Cells to 

Replacement of all Cells in a System 
 
Decision:  The Sector agreed to add the following language to Publication 14, Digital Electronic Scales. Part D. 
Substitution of Load Cell in Scales, (page 1-17, 2000 edition). 
  

In a system with multiple load cells, the replacement of all load cells in the system with approved and 
compatible load cells that have a type of output (e.g. analog, digital, or hydraulic) different than the 
original load cell is considered a metrologically equivalent replacement provided all requirements in 
sections (1) through (6) above are met.  The replacement of a load cell (s) resulting in a combination 
of analog, digital, or hydraulic load cells in one system is not considered a metrologically equivalent 
replacement.  All load cells in a multiple load cell system must have the same type of output (e.g. all 
analog, all digital, or all hydraulic.) 

 
The Sector also agreed to add the following similar language to Publication 14, Load Cells Checklist, Part 5, (page 5-12, 
2000 edition): 
 

In a system with multiple load cells, the replacement of all load cells in the system with approved and 
compatible load cells that have a type of output (e.g. analog, digital, or hydraulic) different than the 
original load cell is considered a metrologically equivalent replacement provided all requirements in 
sections (a) through (f) above are met.  The replacement of a load cell (s) resulting in a combination 
of analog, digital, or hydraulic load cells in one system is not considered a metrologically equivalent 
replacement.  All load cells in a multiple load cell system must have the same type of output (e.g. all 
analog, all digital, or all hydraulic.) 

 
21. Replacing Non-NTEP Load Cells with NTEP Cells in a Complete Device 
 
Decision:  The Sector agreed to revise Publication 14, Digital Electronic Scales. Part D. Substitution of Load Cell in 
Scales, (page 1-17, 2000 edition) and Load Cells Part 5, (page 5-12, 2000 edition) as follows:  
   
 D. Substituting Load Cells in Scales 
 Metrologically equivalent load cells from the same or a different manufacturer may be 
 substituted into a scale provided that the load cells to be substituted:  
    

1. Have been evaluated separately and have a Certificate of Conformance; 
Have both been evaluated separately and have separate Certificates of Conformance;  
  

2. have as many or more verification scale divisions (nmax) for the same; 
 …etc. 
 
 

5. Substitution of Metrologically Equivalent Load Cells in Scales 
 

Metrologically equivalent Lload cells from the same or a different manufacturer may be substituted 
into a scale provided that the load cells to be substituted: 

  
a. Have been evaluated separately and have a Certificate of Conformance; 
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Have both been evaluated separately and have separate Certificates of Conformance; 
 

b. have as many or more verification scale divisions (nmax) for the same; 
…etc. 

  
[Editor’s Note:  The introductory paragraph in Part 5 of the Load Cells Checklist was editorially revised as 
shown above to be consistent with corresponding language in Scales Checklist section D., also shown above.] 

 
22. NTEP Technical Policy Publication 14 Section B.5.b. Change Platform Area to Length and Width 
 
Decisions:  The Sector agreed that the present requirement which states that the models to be submitted for evaluation 
shall be those having the largest platform area and width for each of the capacities submitted is appropriate.  The Sector 
also agreed that B.2.(2ndb.) be revised as follows. 
 
 A CC will apply to all models that:   
 

a. are within the range of capacities, 
b. have platform areas lengths and widths up to but not larger than 125 percent of the length or width that 

evaluated at each capacity, 
c. have the same number of scale divisions or fewer, 
d. are within the range of values of the scale division, 
e. have a platform construction with material similar to that of the equipment evaluated. 

 
23. Modify Handbook 44 2.20 Scales Table 7a.  
 
Decision:  The Sector agreed that it clarified its position on the application of Table 7a in conjunction with Agenda Item 
16, Families of Scale with Capacities Above and Below 30 000 lb.  See Item 16 for additional information and 
discussion. 
  
24. Policy For Initial Test Only Vs. Full Evaluation When A Modification Is Made Which Requires Testing 
 
Decision:  The Sector asked that the SMA Technical Committee, the NTEP Laboratories, and the NTEP Director 
provide input for review at the next Sector meeting. 
 
25. Publication 14 Administrative Procedures 
 
Decision:  NTEP Committee Chairman, Wes Diggs, provided an update of the progress on the Publication 14, 
Administrative Policies and Procedures.  This issue was provided only as an information item for Sector members, 
therefore, no decision was required by the Sector. 
 
26. Manual Weight  Entries as a Sealable Parameter 
 
Decision:  The Sector agreed that manual weight entries must be a sealable parameter on devices which are intended for 
use in “general applications” since Handbook 44 does not permit the use of manual weight entries in all applications.  In 
many cases, the manual weight feature on these devices is selectable, enabling it to be selected for those applications in 
which Handbook 44 permits the use of the feature. 
 
The Sector agreed that in cases where the device is intended for use only in specific applications (and the “Application 
Section” of the Certificate of Conformance is limited accordingly), the manual weight feature is not required to be 
sealable.  In many cases, the manual weight feature on these devices is not selectable since the device is intended for use 
only in applications where the manual weight feature is permitted by Handbook 44. 
 
The Sector agreed that the manual weight entry on general application devices will be added to the Publication 14 list of 
typical features and parameters to be sealed. 
 
27. Reference to Other  Requirements in the ECR Checklist 
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Decision:  The Sector agreed to add a new Section 6 to the ECR Checklist for Scales as follows and renumber 
successive paragraphs accordingly. 

 
6.  Provision For Metrological Sealing of Adjustable Components of Audit Trail. 
All components of a point-of-sale system must comply with Section 10 of the Digital Electronic Scale 
Checklist if they have a metrological effect on the system.  Other sections in the Digital Electronic 
Scales Checklist may be applied if appropriate. 

 
28. Proposed Change to Tolerance Applied to Dynamic Monorail Scales During Type Evaluation 
 
Decision:  The Sector agreed to forward a proposal to the S&T Committee to modify paragraph T.N.3.8. Dynamic 
Monorail Weighing System, as follows: 
 

T.N.3.8.  Dynamic Monorail Weighing System. – Acceptance tolerance shall be the same as the 
maintenance tolerance shown in Table 6…… 
For equipment undergoing type evaluation, a tolerance equal to one-half the maintenance tolerance 
values shall apply 

 
29. Location for Next Meeting 
 
Decision:  The Sector agreed to continue the current rotation policy which would mean having the next meeting in 
Albany, NY.  The Sector agreed that a time frame of September or October is acceptable.  The Technical Advisor will 
contact NCWM Headquarters to coordinate the meeting time so as to create as little conflict with other meetings as 
possible. 
 
The Sector also heard comments from NTEP Committee Chairman, Wes Diggs, who noted that the NCWM Board of 
Directors is presently considering holding the Belt-Conveyor, Measuring, and Weighing Sectors consecutively in a 
single location.  The Sector acknowledged that this approach may be used for the 2001 Sector meetings and that the 
tentative time frame and location discussed by the Sector may vary accordingly. 
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Carry-Over Items 
 
1. 2001 Edition Publication 14 Change Pages 
 
Background:  A table listing the changes that were recommended for the 2001 Edition of NCWM Publication 14 has 
been developed.  The change pages for the 2000 Edition will be distributed at the Sector meeting.  No Sector action is 
required.  Please see Attachment for Item 1. 
 
Discussion:  The change pages were distributed to the sector members in attendance.  Stephen Patoray, NTEP 
Director, indicated that the 2002 Edition of Publication 14 would be published in the first quarter of 2002.   
 
Conclusion:  The Sector made no recommendations on this item. 
 
 
2. Double-Wide and Narrow Decks 
 
Background: At its October 1998 meeting, the Weighing Sector agreed that the NTEP Laboratories should use the test 
procedure presented at that meeting on an ad hoc basis.  The Sector asked the laboratories to make recommendations 
for changes to the procedure.  In early 1999, the Ohio laboratory conducted an evaluation using the ad hoc procedure 
and made recommendations for modifications to the procedure.  Dave Quinn (Fairbanks Scale) also provided input on 
this topic.  At its October 1999 meeting, the Sector discussed the proposed changes and asked the Scale Manufacturers 
Association (SMA) Technical Committee to review the present Handbook 44 definition of CLC and, if necessary, 
submit a proposal that addresses the loading patterns on double-wide scales.  The Technical Committee was also asked 
to propose appropriate NTEP test procedures for the loading patterns on double-wide scales.  The Sector also agreed 
that NTEP should continue to use ad hoc procedures for any applications received for an NTEP evaluation of a double-
wide scale.  At their spring 2000 meeting, the NTEP Laboratories formed a work group to develop test procedures for 
scale platform widths greater than 12 feet.  The Sector was asked to review input from both groups and decide how to 
proceed.   
 
At its September 2000 meeting, the Sector reviewed a definition for concentrated load capacity (CLC) (developed by 
SMA), which was forwarded to the NCWM S&T Committee for consideration as an addition to Handbook 44.  At the 
July 2001 NCWM Annual Meeting, the S&T Committee recommended that the status of NCWM S&T Agenda Item 
320-4 remain “Informational” pending further development of modifications to related test notes and marking 
requirements. 
 
The Sector asked the NTEP Laboratories to develop an ad hoc loading pattern for vehicle scales wider than twelve feet.  
The laboratories were also asked to discuss safety concerns when testing to 90 percent of the rated CLC with the 
required test load placed in a 4 ft x 10 ft area on the scale platform.  The SMA Technical Committee was asked to 
develop test methods/criteria for larger CLC ratings, perhaps similar to the American Association of Railroads (AAR) 
methods of engineering analysis of the scale design scale submitted for NTEP testing.  
 
The Sector also asked that the ad hoc procedure for testing vehicle scales wider than twelve feet be distributed to 
Sector members within six months for review.  Sector members will be asked to review the proposed procedure in 
preparation for discussion at the next Sector meeting.  The Sector also agreed that when two vehicle scales, which have 
an NTEP Certificate of Conformance (CC) for installation as a single platform are placed side-by-side, the CLC rating 
of the resulting scale should not be double that of one platform.  The CLC for the system will be the CLC listed on the 
original CC for the individual scale platforms used.  The maximum capacity for the system will be determined by the 
capacity of the load cells and the number of sections in the installation. 
 
Based upon testing by Bill West (OH) and Larry Turberville (AL), the ad hoc procedures were further refined.   They 
were distributed to the participating laboratories for review and comment at their June 2001 meeting.   
 
Discussion:  The Sector reviewed the test procedures described in the attached document for Extra–Wide and Double-
Wide Vehicle Scales (Attachment for Item 2).  Some of the vehicle scale manufacturers were concerned that the 
proposed procedures were not consistent with the SMA recommendations that were submitted in August 2000.    SMA 
recommended that vehicle scales designed to weigh off-road vehicles be tested in the field as used to the satisfaction of 
the local jurisdiction.   
 
There was also a comment regarding the examples of shift test positions in the test procedures for extra-wide scales.  
More specifically, Example 2 (representing a single axle of a vehicle as wide as the scale) is not representative of off-
road or extra heavy highway vehicles that require overload permits.   One of the labs questioned if all the test positions 
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in the diagram need to be conducted and noted concern that there may be other possible vehicle positions not listed in 
the diagrams.    The NIST Technical Advisor noted that the examples in the diagrams for the extra-wide scales were 
intended to represent the most severe application of test loads. 
 
Manufacturers felt that these test positions are better suited for initial and subsequent inspections by to local weights 
and measures jurisdictions.  The field officials should examine those scales as if they were “one-of-a-kind” devices.   It 
was noted by officials that these devices are not “one-of-a-kind devices” according to NIST Handbook 130 and 
NCWM Publication 14 definitions.  Additionally, it is easier to obtain sufficient weights for the higher test loads 
during type evaluation (if only to verify that the device is capable of performing to the stated capacities).  Local 
jurisdictions can require sufficient test weights be brought to the scale, but may not have time to conduct the proper 
tests.  One manufacturer suggested a more appropriate designation for these devices might be “special use.” 
 
There was also concern about NTEP’s ability to safely conduct tests on devices with large test loads in the prescribed 
test pattern.  Other Sector members responded that substitution or strain tests performed with empty and loaded 
vehicles might be a safer option. 
 
Ross Anderson (New York) and Stephen Patoray (NTEP Director) stated that NTEP evaluates very few extra-wide or 
extra-heavy vehicle scales.  However, there is justification for evaluating side-by-side vehicle scales since it is likely 
that the vehicle load is applied down the centerline of each scale. 
 
There were also discussions about limiting the capacity of devices NTEP would evaluate.  Many Sector members felt 
that some applicants would inflate the capacity of the scale in order to circumvent NTEP evaluation.  It was also 
suggested that NTEP limit the scope for evaluations in an effort to evaluate scales used to weigh only legal highway 
loads.  Since NIST Handbook 44 does not limit the CLC rating, the only thing NTEP could limit is the test load used 
during NTEP evaluations to verify the stated CLC.   
 
The NIST Technical Advisor noted (during the drafting of the sector summary) that in 1986, the SMA reported that 
vehicle scales were being submitted for NTEP evaluation with large nominal capacities that exceeded the traditional 
practice of establishing the nominal capacity as a function of the section capacity.  Manufacturers however, would only 
guarantee the scale for weighing “Legal for Highway Loads.”  At that time, NTEP vehicle scale evaluations required a 
minimum of 40 000 lb (or the rated sectional capacity, whichever was less) to test sections on vehicle scales.  The 
NCWM adopted a proposal to make the nominal capacity a function of the “concentrated load capacity.”  To avoid the 
concern that manufacturers would overstate the CLC, the CC would only list CLC ratings that were verified to at least 
90 percent of the rated CLC during type evaluation.   Should the amount of weight used to verify the CLC rating be 
limited to a maximum amount, some manufacturers may again overstate the CLC just as section capacities were 
overstated in the past.  
 
There was no discussion on the amended procedures for “standard” vehicle scales and the draft procedures for “double-
wide” vehicle scales described in the attachment for agenda item 2.  
 
Conclusion:  The Scale Manufacturers Association will submit their 1999 recommendation to the NTEP Committee. 
The Sector requests guidance from the NTEP Committee as to the direction to take for the evaluation of vehicle scales 
with nominal capacities exceeding 200 000 lb.  The NIST Technical advisor, Stephen Patoray, Ed Luthy, Jim Truex, 
and Darrell Flocken will draft language regarding the scope and NTEP evaluation procedures for vehicle scales 
(including extra-wide vehicle scales) with large capacities based upon the NTEP Committee’s response.   A ballot with 
the proposed language will be sent to the Sector members in March 2002.  If the Sector supports the draft procedures, 
the language will be submitted to the NTEP Committee at their next meeting. 
 
Additionally, the Sector recommends the amended test procedures 65. (A). Performance and Permanence Tests for 
“Single Load Receiving Element” Legal Highway Vehicle Scale and Permanently-Installed Axle-Load Scale Weighing 
Elements and the new test procedures 65. (C).  Performance and Permanence Tests for “Side-by-Side” Modular and 
Non-Modular Vehicle Scales (full electronic or electromechanical) in the attachment for agenda item 2 are included the 
2002 Edition of Publication 14.  
 
 
3. Update on Minimum Test Load for Combination Vehicle/Railway Track Scales  
 
Background:  At its October 1998 meeting, the Weighing Sector asked the Scale Manufacturers Association (SMA) to 
review the minimum amount of known test standards required in Publication 14 for the NTEP evaluation of railway 
track scales.  The Sector noted that manufacturers are requesting NTEP evaluations on railway track scales with very 
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large capacities (e.g., 700 000 lb); however, NTEP test criteria do not specify minimum test loads relative to scale 
capacities.   
 
At its October 1999 meeting, the Sector agreed to adopt the SMA recommendation for a 90 000 lb minimum test 
weight load for evaluating CLCs on combination vehicle/railway track scales.  The Sector asked Lou Cerny, (American 
Association of Railroads (AAR)), with the assistance of AAR members, railway track scale manufacturers, and USDA 
Grain Inspection Packers and Stockyards Administration (GIPSA), to develop a recommendation for minimum strain 
load testing requirements.   
 
At the 2000 Weighing Sector meeting, Lou Cerny reviewed the discussion he had with Dick Phorr (GIPSA) on this 
issue.  GIPSA was attempting to get another test car, which could be dedicated to NTEP evaluations.   Bill Bates 
(GIPSA) reported that the purchase of another test car is dependent on the availability of additional funding.  
 
One of the problems with current NTEP criteria for railway track scales is that procedures do not specify a minimum 
weight for the strain load test.  An additional concern during NTEP evaluations is the inability to apply an appropriate 
amount of strain load weight to a two-section railway track scale because of the limited length of the scale platform.    
 
At the 2000 Weighing Sector meeting, the Sector agreed to modify the technical policy in Publication 14 to establish a 
minimum strain load criteria of 200 000 lb for single-platform scales with a length of 35 feet or greater and for 
multiple-platform scale systems designed to weigh railroad cars in a single draft.  The Sector discussed the issue of 
placing a limit on the capacity for railway track scales; however, the Sector did not reach a conclusion on this issue.  
The Sector encouraged GIPSA to obtain a larger test car with sufficient test weight to test to a higher capacity on 
railway track scales. 
 
At the 2001 NCWM Annual Meeting, the NCWM adopted capacity requirements for railway scales based upon section 
capacities.  The nominal capacity of a scale with two sections would be limited to the rated section capacity.  The 
nominal capacity of a scale with more than two sections would be limited to no greater than two times the rated section 
capacity.  
 
Additionally, the following underlined text was added to Publication 14 and is included in the change pages that were 
distributed during the Sector meeting.  
 

Test Considerations for all Railroad Track Scales 
 
1. The minimum amount of test weights needed for the initial test is 100 000 lb in test weights. 
2. The minimum load for the strain load test in the initial test is at least 200 000 lb for single-platform scales 

35 feet or greater and for multiple-platform systems. 
3. The maximum number of scale divisions for a scale cannot exceed the lesser of the number of divisions for 

which the load cells and indicator were evaluated separately (i.e., if the load cells have an NTEP Certificate 
for a maximum of 10 000 divisions and the indicator has an NTEP Certificate for 8000 divisions, then the 
scale is limited to a maximum of 8000 divisions). 

 
Note:  Combination Modular Vehicle/Railroad track scale shall have separate capacity ratings for railroad 
weighing and vehicle weighing. Additionally, there will be a CLC rating for the vehicle and a section capacity 
rating for railroad portions of the scale system. 

 
Discussion:  Bill Bates reported that GIPSA was not able to purchase the new test car in 2001.  GIPSA will continue 
with plans to purchase another test car.  Mr. Bates will update the Sector on GIPSA’s efforts at the next meeting 
 
Conclusion:  No action is recommended by the Sector. 
 
 
4. CLC on Livestock Scales 
 
Background:  For additional background information, refer to the September 2000 Weighing Sector Summary.   
 
At its 2000 meeting, the Sector agreed that the NIST Technical Advisor should develop wording to address this similar 
to wording that existed when the term “section capacity” applied to livestock scales.  The proposed changes to 
Handbook 44 were distributed to the Sector members along with a ballot on October 17, 2000.  The ballot results 
indicated Sector support of changes to Handbook 44 for submission to the S&T Committee. 
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In November 2000, a proposal was submitted to the NCWM S&T Committee.  The S&T Committee agreed with the 
proposal to modify paragraph N.1.3.4. and further modified the loading pattern in paragraph N.1.3.4. to be consistent 
with current rounding practices for equivalent SI and inch-pound values in Handbook 44.  During the NCWM 2001 
Interim Meeting, the Committee considered an SMA recommendation to remove the term “livestock” from paragraph 
N.1.3.4. because CLC ratings are not suitable for livestock scales.  The SMA indicated livestock scales should have a 
separate requirement that addresses the appropriate test pattern.  The Committee also heard that paragraph N.1.3.8. 
“All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load Weighers and Portable Axle-
Load Weighers” was not intended to apply to devices with more than two sections.  The S&T Committee recognized 
that any prescribed test pattern should address the placement of adequate test weights in the corners of livestock scales 
as recommended by GIPSA. Therefore, the Committee recommended developing adequate shift test procedures with 
GIPSA’s input for livestock scales with more than two sections in paragraph N.1.3. Shift Test.  Following the 2001 
Interim Meeting, the S&T Technical Advisors developed proposed shift test patterns for livestock scales that agree 
with recommended GIPSA test procedures. 
 
The S&T Committee made additional changes to the proposal, based on OWM recommended language, to ensure the 
language is consistent with all other Handbook 44 references to livestock scales.  The S&T Committee modified the 
definition of CLC to delete any reference to livestock scales because livestock applications would now be addressed 
under the proposed section capacity marking requirements.  The Committee further modified Table S.6.3.b. Note 14. to 
clarify section capacity markings required for livestock scales.  The modified wording in Note 14 also clarifies the 
status of scales manufactured between 1989 and the nonretroactive January 1, 2002 effective date.  
 
At the July 2001 NCWM Annual Meeting in July 2001, the S&T Committee heard from the Sector Technical Advisor 
and private and public Sector members that the proposal modified to separate the livestock scale requirements from 
other applications needed further development.  Therefore, the Committee gave the item informational status and 
referred the following proposal back to the Weighing Sector for additional development. 
 
320-4 N.1.3.4. Vehicle Scales, Axle-Load Scales, and Livestock Scales with More Than Two Sections; Table 
S.6.3.a. Marking Requirements, Table S.6.3.b. Notes, and Appendix D; Definition for Concentrated Load 
Capacity  
 
Source: National Type Evaluation Technical Committee (NTETC) Weighing Sector  
 
Recommendation:  Modify paragraph N.1.3.4. as follows: 
  

N.1.3.4.  Vehicle Scales, Axle-Load Scales, and Livestock Scales  
 
N.1.3.4.1. Vehicle Scales, Axle-Load Scales, and Combination Vehicle/Livestock Scales –  
 
(a) At least one shift test shall be conducted with a minimum test load of 12.5% of scale 

capacity and may be performed anywhere on the load-receiving element using the 
prescribed test patterns and maximum test loads specified below.  (Combination 
Vehicle/Livestock scales shall also be tested consistent with N.1.3.4.2.) (Two-section 
livestock scales shall be tested consistent with N.1.3.8.)  

 
(b) Prescribed Test Pattern and Loading for Vehicle and Axle-Load Scales and 

Combination Vehicle/Livestock Scales.  The normal prescribed test pattern shall be an 
area of 1.2 m (4 ft) in length and as wide as the scale platform 3.0 m (10 ft) in width or 
the width of the scale platform, whichever is less.  Multiple test patterns may be 
utilized when loaded in accordance with Paragraph (b) (c), (d), or (e) as applicable. 

 
4’   4’          4’                                   4’                               4’ 

         
          Section      Midway                    Section                          Midway                 Section 

1      between                        2                                 between                      3 
      sections                                                           sections 
      1 and 2                                                           2 and 3 

 
(bc) Maximum Loading Precautions for Vehicle and Axle Load Scale and Combination 

Vehicle/Livestock Scales.  When loading the scale for testing, one side of the test 
pattern shall be loaded to no more than half of the concentrated load capacity or test 
load before loading the other side.  The area covered by the test load may be less than 
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1.2 m (4 ft) x 3.0 m (10 ft) or the width of the scale whichever is less; for test patterns 
less than 1.2 m (4 ft) in length the maximum loading shall meet the formula: [(wheel 
base of test cart or length of test load divided by 48 in) x 0.9 x CLC].  The maximum 
test load applied to each test pattern shall not exceed the concentrated load capacity of 
the scale.  When the test pattern exceeds 1.2 m (4 ft), the maximum test load applied 
shall not exceed the concentrated load capacity times the largest “r” factor in Table 
UR.3.2.1. for the length of the area covered by the test load.  For weighing elements 
installed prior to January 1, 1989, the rated section capacity may be substituted for 
concentrated load capacity to determine maximum loading.  An example of a possible 
test pattern is shown below above: 

 
(cd) Multiple Pattern Loading.  To test the nominal capacity, multiple patterns may be 

simultaneously loaded in a manner consistent with the method of use.   
 
(de) Other Designs.  Special design scales and those that are wider than 3.7 m (12 ft) 

shall be tested in a manner consistent with the method of use but following the 
principles described above. 

(Amended 1988) 
 

N.1.3.4.2.  Livestock Scales and Combination Vehicle/Livestock Scales with More Than Two Sections 
 
(a) Prescribed Test Pattern and Test Loads For Livestock Scales With More Than Two 

Sections: Test load is one-quarter nominal capacity not to exceed one-half of rated 
section capacity, centered as nearly as possible, successively over each main load support 
as shown in the diagram below. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
               = Load Bearing Point 
 
(b) Loading Precautions for Livestock Scales. When loading the scale for testing, one 

side of the test pattern shall be loaded to no more than half of the test load as 
specified in the prescribed test patterns above before loading the other side.  The area 
covered by the test load may be less than 1.2 m (4 ft) x 3.0 m (10 ft) or the width of the 
scale whichever is less. If the width of the test pattern is less than one half  the width 
of the scale the maximum test load applied to each test pattern shall not exceed one-
half the section capacity of the scale. For livestock scales manufactured between 
January 1, 1989 and January 1 2002, the required loading shall be no greater than 
one-half CLC. 

 
Modify paragraph N.1.3.8. as follows: 

 
N.1.3.8.  All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load Weighers, 
and Portable Axle-Load Weighers. – A shift test shall be conducted using the following prescribed test 
loads and test patterns. with a half-capacity test load centered, as nearly as possible, successively at the 
center of each quarter of the load-receiving element, or with a quarter-capacity test load centered, as 
nearly as possible, successively over each main load support. For livestock scales the shift test load shall 
not exceed one-half the rated section capacity. 
 

            
 

Position 1 

 
 

Position 2 
 

 
Position 6 

 
 

 
Position 5 
 

 
 

Position 3 

 
Position 4 
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(a) A shift test load shall be conducted using a one-quarter nominal capacity test load centered as 
nearly as possible, successively over each main load support as shown in the diagram below, or  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

(b) A shift test load shall be conducted using a one-quarter nominal capacity test load 
centered as nearly as possible, successively at the center of each quarter of the 
load-receiving element as shown in the diagram below.  

 
 
Modify Table S.6.3.a. as follows: 
 

Table S.6.3.a. 
Marking Requirements 

 
Weighing  

Equipment 
 
 
 
To Be Marked With 

Weighing, load-
receiving, and 

indicating element 
in same housing 

Indicating 
element not 
permanently 
attached to 

weighing and 
load-receiving 

element 

Weighing and load-
receiving element 
not permanently 

attached to 
indicating element 

 

Load cell with 
CC (11) 

Other 
equipment or 

device (10) 

. 

. 

. 
 

    . 
. 
. 

Concentrated Load 
Capacity CLC (12) 
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(20) (22) x x (9) 
. 
. 
. 

    . 
. 
. 

Section Capacity (14) 
(20) (22) 

  
x 

 
x 

  

For applicable notes see Table S.6.3.b.  
 

Modify the following paragraphs 9, 12, and 14 in Table S.6.3.b. as follows: 
 
9. For vehicle, and axle-load, and livestock scales only.  The CLC shall be added to the load-

receiving element of any such scale not previously marked at the time of modification.  
[Nonretroactive as of January 1, 1989.] 

 
12. Required on the indicating element and the load-receiving element of vehicle, and 

axle load, and livestock scales.  Such marking shall be identified as “concentrated 
load capacity” or by the abbreviation “CLC.”* 

   [*Nonretroactive as of January 1, 1989.] 
 
14. Required on the indicating element of livestock scales* and railway track scales 

only. When marked on vehicle and axle-load and livestock scales manufactured 
before January 1, 1989, it may be used as the CLC.  For livestock scales 
manufactured between January 1, 1989 and January 1, 2002, required markings 
may be either CLC or section capacity.  

 [*Nonretroactive as of January 1, 2002]. 
 
Add the following new paragraph 22 to Table S.6.3.b. 
 

22. Combination vehicle/livestock scales must be marked with both the CLC for vehicle 
weighing and the section capacity for livestock weighing.  All other requirements 
relative to these markings will apply.   

 [Nonretroactive January 1, 2002.] 
 
Modify the Appendix D definition of Concentrated Load Capacity as follows: 

 
concentrated load capacity (CLC).  A capacity rating of a vehicle, or axle load or live stock 
scale, specified by the manufacturer, defining the maximum load concentration applied by 
a group of two axles with a centerline spaced 4 feet apart and an axle width of 8 feet apart 
(or a test pattern of 4 by 10 feet or the width of the scale whichever is less) and for which 
the weighbridge is designed.  In the case of vehicle and axle-load scales, it is the maximum 
axle-load concentration (for a group of two axles with a centerline spaced 4 feet apart and 
an axle width of 8 feet) for which the weighbridge is designed as specified by the 
manufacturer.  The concentrated load capacity rating is for both test and use [2.20]  

 
Discussion:  The Sector reviewed the above proposal as amended by NIST-OWM, and provided additional comments, 
and recommended additional language.   
 
The Sector noted that the shift test load proposed in subparagraph N.1.3.8.(b)  (Shift Test for All Other Scales Except 
Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load Weighers, and Portable Axle-Load Weighers) is 
incorrect and the test load should be one-half nominal capacity instead of one-quarter nominal capacity.  Additionally, 
existing Handbook 44 paragraph S.6.1. Nominal Capacity; Vehicle, Axle-Load, and Livestock Scales makes reference 
to livestock scales being marked with the CLC.  If the NCWM adopts the proposal shown above, paragraph S.6.1. 
should also have all references to livestock scales removed and added to existing Handbook 44 paragraph S.6.4. 
Railway Track Scales (section capacity marking requirements) as shown below. 
 
Several Sector members noted that it is inappropriate to incorporate the shift test “prescribed test pattern” into the 
definition of CLC.  There is confusion among some vehicle scale manufacturers and others that the CLC is a test 
pattern.  The CLC is actually a capacity rating designated by the manufacturer used in the design of a vehicle scale as a 
scale’s ability to support groups of axles in actual use.  Incorporating test patterns in the definition promotes confusion 
about the intent of the definition and may encourage some manufacturers to establish high CLC ratings based upon 
testing criteria instead of design. The “prescribed test pattern” in Handbook 44 was established to provide guidance for 
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the maximum weight loads and minimum area that test loads may be applied while conducting a shift test  (See Report 
to the 73rd NCWM, 1988 page 244). 
 
There was also a recommendation from one of the Sector members that the nominal capacity of a livestock scale 
should be related to the section capacity and the number of sections.  The proposed wording includes livestock scales 
manufactured between 1989 and 2003 may have either a CLC or section capacity markings in paragraph “S.6.4. 
Railroad Track Scales.” 
 
Conclusion:  There was general support for the proposal with the recommendations shown below.  The Sector requests 
that Cary Ainsworth (GIPSA) seek the GIPSA position on this item.  The NIST Technical advisor will distribute the 
position paper to the sector members and the S&T Committee. 
 
The Sector also recommends the following changes to the proposal currently before the 2002 S&T Committee NCWM 
S&T agenda (Item 320-4).  
 

S.6.1.  Nominal Capacity; Vehicle, and Axle-Load, and Livestock Scales.  – For all vehicle and 
axle-load, and livestock scales, the marked nominal capacity shall not exceed the concentrated 
load capacity (CLC) times the quantity of the number of section sin the scale minus 0.5.  As a 
formula, this is stated as: 
  nominal capacity < CLC x (N - 0.5) 
 where N = the number of sections in the scale. 
 (See N.1.3.4. and T.N.3.1.) 
 [Nonretroactive as of January 1, 1989.] 
 
[Note:  When the device is used in a combination railway track and vehicle weighing and livestock and 
vehicle weighing applications, the above formula shall apply only to the vehicle scale application.] 
(Added 1988) (Amended 1999) (Amended 2002) 
 
S.6.4. Livestock and Railway Track Scales. – A Livestock and railway track scales shall be 
marked with the maximum capacity of each section of the load-receiving element of the scale.  
Such marking shall be accurately and conspicuously presented on, or adjacent to, the 
identification or nomenclature plate that is attached to the indicating element of the scale.  The 
nominal capacity of a scale with more than two sections shall not exceed twice its rated sectional 
capacity.  The nominal capacity of a two-section scale shall not exceed its rated section capacity. 
For livestock scales manufactured between January 1, 1989 and January 1, 2003, required 
markings may be either CLC or section capacity*. 
[Nonretroactive January 1, 2002.] 
[* Nonretroactive January 1, 2003.] 
 
N.1.3.8.  All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load 
Weighers, and Portable Axle-Load Weighers. – A shift test shall be conducted using the 
following prescribed test loads and test patterns. with a half-capacity test load centered, as 
nearly as possible, successively at the center of each quarter of the load-receiving element, or 
with a quarter-capacity test load centered, as nearly as possible, successively over each main 
load support. For livestock scales the shift test load shall not exceed one-half the rated section 
capacity. 
 
(a) A shift test load shall be conducted using a one-quarter nominal capacity test load centered 

as nearly as possible, successively over each main load support as shown in the diagram 
below, or  

 
(b) A shift test load shall be conducted using a one-halfquarter nominal capacity test load 

centered as nearly as possible, successively at the center of each quarter of the load-
receiving element as shown in the diagram below. 

 
 

Modify the Appendix D definition of Concentrated Load Capacity as follows (consistent with 2001 S&T Agenda Item 
320-4 as presented in Publication 16): 

 
concentrated load capacity (CLC).  A capacity rating of a vehicle, or axle load or live stock 
scale, specified by the manufacturer, defining the maximum load concentration applied by a 
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group of two axles with a centerline spaced 4 feet apart and an axle width of 8 feet apart for 
which the weighbridge is designed.  In the case of vehicle and axle-load scales, it is the 
maximum axle-load concentration (for a group of two axles with a centerline spaced 4 feet 
apart and an axle width of 8 feet) for which the weighbridge is designed as specified by the 
manufacturer.  The concentrated load capacity rating is for both test and use [2.20] 

 
4(a) NCWM Publication 14, Technical Policy E, Modification of Type, - Conversion of a Vehicle Scale to a 
Livestock Scale   
 
Background:  NCWM Publication 14, Technical Policy E, Modification of Type, - Conversion of a Vehicle Scale to a 
Livestock Scale requires the device manufacturer to request on the NTEP application that a Certificate of Conformance 
(CC) cover both a vehicle and livestock scale application.  The evaluation must include an NTEP test of the livestock 
scale if this is a new application. To include the livestock application on an existing CC, NTEP requires at least a “one 
time” test to 90% of the CLC rating.  The livestock scale application must be listed on the CC.  The Sector 
acknowledges that the S&T Committee is reviewing an item that removes the CLC marking requirements and adds 
section capacity markings for livestock scales.  If this proposal is adopted, a vehicle scale used for weighing livestock 
would also be required to have a section capacity marking.  A livestock scale used to weigh vehicles would also have 
to have a CLC marking. 
 
Stephen Patoray, NTEP Director, noted problems with this policy in the following areas: 
 

1. There is no difference in testing between vehicle scales and livestock scales with more than 2-sections 
other than the performance test of AZSM, motion detection, and other operations and features of the 
indicating element. 

2. The policy does not address the modification of a livestock scale to a vehicle scale. 
3. Section 64.3.1. states that only test loads, which have been applied using a method representative of the 

scales, intended use can be counted for permanence testing. This statement applies to both vehicle scale 
and livestock scale permanence tests.  

4. There is no permanence testing required for applications to add the livestock scale option to an existing 
vehicle scale CC. 

 
Mr. Patoray asked if there was a special performance or design justification to explain why NTEP requirements when 
converting a vehicle scale to a livestock scale.  He also questioned why the 90% CLC test requirement is repeated if it 
was already performed during the original evaluation. Mr. Patoray noted that evaluation of indicating element 
accounted for the main differences in the evaluation of livestock scales and vehicle scales.  
 
Discussion:  This subject was discussed at the November 1996 NTETC Weighing Sector meeting (Agenda Item 4).  
The Sector concluded that there were differences between the two types of applications, especially with the digital 
indicator portion of the checklist.  Therefore, if a manufacturer wants to use a vehicle scale as a livestock scale: (1) the 
request must be on the application when it is submitted for type evaluation, (2) the evaluation needs to include 
evaluation for livestock scales, and (3) the application as a livestock scale must be listed on the CC.  Agenda Item 9 
specified amended test criteria for performance and permanence test for livestock scales. 
 
This subject was again discussed at the November 1997 NTETC Weighing Sector meeting (Agenda Item 17).  The 
Sector agreed to add the following policy to the Technical Policy Section of the Scales Checklist in Publication 14: 

 
If a vehicle or axle load scale is tested according to the livestock scale criteria, including weights 
placed over both section and mid-section, then both vehicle and livestock applications can he 
included on the CC. (This assumes that the amount of weight is equal to at least 90 percent of the 
CLC.) If a vehicle scale is to be used for livestock applications, then additional testing as specified in 
Section 63 (currently Section 64). Performance and Permanence Tests for Livestock Scales must be 
performed. The Sector agreed that this would be a one-time test (i.e., no permanence test); however, 
NTEP reserves the right to conduct a permanence test if the initial test results warrant the additional 
testing. 

 
 
One of the public sector members stated that Publication 14, Section E used to be more restrictive in that permanence 
testing was required to add the livestock scale option to a vehicle scale CC. 
 
There were no references to permanence testing for livestock scales in the 1996 Edition of Publication 14 and were not 
added until the 1998 Edition.  The changes were made to the 1998 Edition and still exist in the 2000 Edition.  The 
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statement that “Only loads which have been applied using a method representative of the scales intended use can be 
counted for permanence testing” was added to the permanence testing for both livestock and vehicle scales in the 1998 
Edition of Publication 14. In summary, shift tests for livestock scales with more than 2-section are identical to shift 
tests described for vehicle scales except that: 
 

1. During the first set of section tests, the test weights are to be removed from the scale and zero readings are 
taken before going on to the next section. 

2. In the second set of shift tests, weights are moved from one section to the next without unloading the scale 
with several readings taken as the weights are removed.   

3. Increasing/decreasing load tests are conducted with the test load distributed over the platform. 
 
The private sector members indicated that scales built to weigh livestock cannot weigh vehicles (highway); however 
weighing small trailers is acceptable.  Additionally, they believed that the “Application” portion of the CC is limiting if 
it does not indicate the device is for “general purpose  (Class II, III, or III L) weighing” applications. 
 
One of the public sector members indicated that the permanence test for livestock scales is more stringent in that 
“livestock on the hoof” apply loads on the scale that are not similar to weighing vehicles.  The member was also 
concerned about the violent forces animals can induce on a scale.  Vehicle scales are designed for longitudinal forces 
along the length of the scale whereas livestock introduce lateral forces.   The dead load of the scale is increased with 
the addition of stock racks (and barriers), which may cause additional deck deflection. 
 
The scale manufacturers indicated that the addition of stock racks (and barriers) would not increase deflection between 
sections or the overhang off the end of the scale.  The added weight may actually improve the deflection characteristics 
by strengthening the weighbridge.  The increased dead load would also have no effect because the live load plus the 
dead load of a vehicle scale is 60 % to 70 % of the total load bearing capacity of the load cells used in the scales.   
Additionally, vehicle scale manufacturers reported that they are not aware at the time the scale is manufactured, if 
installers or users are going to add additional dead load to the scale.   The addition of dead load to the extent that 
exceeds the total capacity of the scale, without lowering the usable capacity, would be considered a modification of the 
type to the extent that the original manufacturer may determine the specific device is no longer covered by the CC.   
 
The NIST Technical Advisor contacted some vehicle scale manufacturers after the Sector meeting to ascertain the 
typical load cell capacities and dead load for vehicle scales.  A 100 ton, 70’ x 10’, 4-section scale, with 8-50 000 lb 
load cells, has a typical dead load of 70 000 lb for a concrete deck (approximately 1000 lb per linear foot).  A user 
would have to add 130 000 lb of barriers and stock racks before overloading the designed capacity of the scale.  
 
The scale manufacturers also stated that only 4400 lb of livestock could fit in the “prescribed test pattern” (110 lb per 
sq. ft. x 40 sq. ft.).  The standard CLC rating for most vehicle scales is 20 to 30 tons.  Therefore, a vehicle is likely to 
provide more side-to-side shock than livestock. (The lowest capacity 2-section vehicle scale that is permitted by 
Handbook 44 would have a CLC rating of 6667 lb.) 
 
Some of the public sector members reported experiencing higher rejection rates during distributed load tests for 
vehicles scales that were used to weigh cattle.  These scales also experience shorter life spans possibly due to the scales 
exposure to different types of “punishment.”   
  
Conclusion:  No consensus was reached on the item. Cary Ainsworth (GIPSA) will seek the GIPSA position on the 
use of vehicle scales for weighing livestock.    Don Onwiler (Nebraska) will draft a position paper on this item and 
submit it to Mr. Patoray, N. Mills (NTETC Weighing Sector Chairman) and Steve Cook, (NIST Technical Advisor).  
The NTEP Director will also seek guidance on Publication 14, Section E from the NTEP Committee.   
 
If S&T Item 320-4 is adopted during the July 2002 NCWM Annual Meeting, and livestock scales are removed from 
the CLC marking requirements, existing NTEP technical policies and testing requirements will need to be amended.  
Additionally, the technical policy for Section E in Publication 14 will have to be rewritten to specifically address 
combination vehicle/livestock scales and the modification of type from one application to another. 
 
 
5. Shift Test Procedures 
 
Source:  Darrell Flocken (Mettler-Toledo) 
 
Background:  At the Weighing Sector’s 2000 meeting Darrell Flocken (Mettler-Toledo) agreed to put together a paper 
on the procedures used for shift tests in the U.S., Canada, and OIML. 
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Mr. Flocken’s paper is included for consideration by the Sector members.  The paper recommends adding a fifth 
(center) position to the current Shift Test procedure.  This fifth position test point is taken with test weights equal to ½ 
scale capacity placed in the center of the platform or platter.  The weight indication for the center position will then be 
used as the reference weight value for the conduct of the Shift Test.  The weight readings from the four remaining 
weight positions are compared to this reference value and the differences determine the actual performance error (See 
examples below). 
 
According to Mr. Flocken, the proposed procedures are in the process of being submitted to OIML to amend OIML R-
76-1 (3.6.2 Eccentric Loading) and R-76-2 (Report Page 2 of 12) for Nonautomatic Weighing Instruments 
 
Essentially, the paper recommends that shift test results must agree with the result of the center test load position 
within acceptance tolerance.   There would be occasions where shift test results would be within acceptance tolerances, 
but not agree with the center position results within the proposed tolerance.  Conversely, shift test results could exceed 
acceptance tolerances, but comply with the proposed tolerance.   
 
Example 1 – (F)ailed existing tests but (P)assed proposed tests. 
 

15.00 lb Test Weight 
Applied 

To Position 

Actual Scale Reading 
(Unchanged) 
Existing H-44 

Actual Error Value for 
Shift Test (proposed) 

(Center – Actual) 

Acceptance Tolerance 
(in lb) 

Zero 0.000   
Center 15.006   

1 15.006 (P) 0.000  (P) +/- 0.01 
2 15.011 (F) 0.005  (P) +/- 0.01 
3 15.005 (P) 0.001  (P) +/- 0.01 
4 15.002 (P) 0.004  (P) +/- 0.01 

 
 
Example 2 – (P)assed existing tests but (F)ailed proposed tests. 
 

15.00 lb Test Weight 
Applied 

To Position 

Actual Scale Reading 
(Unchanged) 
Existing H-44 

Actual Error Value for 
Shift Test (proposed) 

(Center – Actual) 

Acceptance Tolerance 
(in lb) 

Zero 0.000   
Center 15.006   

1 15.006 (P)  0.000  (P) +/- 0.01 
2 15.010 (P) +0.004 (P) +/- 0.01 
3 15.005 (P) -0.001  (P) +/- 0.01 
4 14.994 (P) -0.012  (F) +/- 0.01 

 
Discussion:  The Sector reviewed the proposal.  See Attachment for Item 5 for additional details and background 
information. 
 
The Sector agreed that the proposal is technically correct because it eliminates the effects of linearity errors that are 
accumulated when trying to conduct a shift test.  Mr. Flocken stated that load cell manufacturers must make load cells 
with greater linearity than is required in order to pass current shift test procedures.  Additionally, there is concern that 
some service agencies are correcting shift test errors by adjusting the overall span calibration or linearity compensation 
instead of determining the actual cause (i.e. load cell, load cell mounting, overload stops, and etc.).  
 
The NTEP Director indicated that all other influence factors are to be eliminated when testing for a single influence 
factor however, R-76 is not clear that testing for off-center loading or eccentricity errors during test is or is not 
considered an influence factor. 
 
Some of the public sector participants were concerned that the proposal as written would allow a device to exceed 
Handbook 44 acceptance tolerances and pass the shift test tolerances. Device users may take advantage of the 
allowable errors by purposefully placing items on the scale in positions that favor the user.  Public members noted that 
Handbook 44 tolerances do not distinguish between linearity and eccentricity errors and that, unless otherwise 
specified, current Handbook 44 tolerances encompass many factors that contribute to error.   
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Mr. Flocken indicated that the proposed procedures and tolerances would be limited to NTEP evaluations and that this 
item is also under consideration for the next Edition of OIML R-76.   
 
The NIST Technical Advisor indicated that an amendment to Handbook 44 is needed to support the proposed NTEP 
test tolerances.   
 
Conclusion:  Mr. Flocken recommended that this item be withdrawn from consideration by the Sector.  He will 
resubmit the item if it appears that OIML will be amending shift test procedures (or plan to clarify existing procedures) 
in the next Edition of OIML R-76.   No further action is recommended by the Sector. 
 
 
6. Recorded Representation of Count Items on Electronic Cash Register (ECR) Systems 
 
Source:  NTEP Participating Laboratories 
 
Background:  Prior to the 1999 meeting of the NTEP laboratories, Maryland Weights and Measures reported finding 
instances of ECR receipts with items by count were expressed in a decimal format with as many as three places to the 
right of the decimal.  At the 1999 NTEP laboratory meeting, other laboratories indicated finding similar receipts.  
Paragraph 3.7 on page 9-11 of Pub 14, ECRs/Retail Motor-Fuel Dispensers (RMFD), states that decimal expressions of 
count are acceptable.  The Checklist for ECRs Interfaced with Scales does not refer to using a decimal format for items 
by count on the receipt.  The Laboratories agreed that language should be added to Pub 14 to indicate that a decimal 
expression of count on the receipt from an ECR interfaced with a scale is not appropriate.  Andrea Buie (Maryland) 
agreed to draft language for Sector consideration.   
 
At the October 1999 Weighing Sector meeting the Sector Technical Advisor, Dick Suiter (NIST) showed an example 
of 3.000 @ 3/1.00 for items being sold by count.  Tom Ahrens (NIST), then NIST Technical Advisor to the Measuring 
Sector, stated that the Measuring Sector reviewed this issue at its meeting on September 24-25, 1999.  The 
manufacturers present at the Measuring Sector meeting did not think eliminating the trailing zeros would cause a 
problem.  
 
Dennis Krueger (NCR) stated that the problem began with ECR’s in service stations.  The software was written to print 
to a resolution of 0.001 gallon.  When the system applications expanded into deli operations, the same software 
routines were continued. Mr. Krueger noted that prohibiting decimal expressions of count would not be a problem for 
NCR; however, he indicated he could not speak for other manufacturers.  Other members agreed that it would not be a 
problem for their companies.  Sector members agreed that other potentially affected parties should be made aware of 
the proposed change before the Weighing Sector recommends a change to Publication 14.  The Sector decided that the 
NIST Technical Advisor, Dick Suiter, should develop specific language for changes to Publication 14 and a proposal 
for the S&T Committee for changes to Handbook 44.   
 
The Weighing Sector agreed to ask the Measuring Sector to consider removing the following language relative to 
trailing zeroes for items sold by count from the ECR-RMFD checklist as follows: 
 
Modify Publication 14, ECRs/Retail Motor-Fuel Dispensers, 3.7.:  
 

3.7. The quantity representation of an item sold by count must be expressed in whole units.  An 
expression of count with a decimal point and trailing zeros, (e.g., 2.00 items) is acceptable  
provided that fractions of a whole unit can not be expressed.  

 
At its October 2000 Measuring Sector meeting, one member recalled that originally the Measuring Sector agreed to 
allow trailing zeros to accommodate the software of ECRs interfaced with retail motor-fuel dispensers in convenience 
stores.  The three decimal places were necessary for printing the quantity of fuel dispensed.  When the sale of other 
items was recorded, the technology available at the time required that the trailing zeros also be printed for those 
transactions. Several Measuring Sector members felt the average consumer would recognize that “3.000 items” 
represented a count of three items without being confused.  Some manufacturers stated that, while the software in the 
systems they manufacture allows printing receipts without trailing zeros for items sold by count that may or may not be 
true for all software suppliers.   
 
The Measuring Sector opposed removing the sentence relating to trailing zeros by a vote of 12 to 2.  
 
Discussion:  At its October 2001 meeting, the Weighing Sector discussed the recommendations to harmonize the 
differences between the two ECR Publication 14 checklist procedures. 
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Mr. Krueger indicated that this problem is a carry over from software developed several years ago and will be very 
expensive to correct.  The NIST Technical advisor reported that in past evaluations, decimal entries of units may also 
have been necessary to enter measurements from devices that were not interfaced with the weighing or measuring 
device.  The entries of linear measurements for bulk sales of fabric, wire, or rope are examples of applications that may 
want to enter measurements from devices that are not interfaced with the ECR.   
 
Conclusion:  The Weighing Sector concluded that the requirements in the two checklists should be as close as possible 
since ECRs and other components are interchangeable for use in both weighing and liquid-measuring applications.  
The Sector felt that the ECR/Scales checklist could be modified to mirror the language in the ECR/LMD checklist 
except that language be added to discourage the use of trailing zeros to the right of the decimal point for item sold by 
count. 
  
The Sector recommends the following underlined text for incorporation into the 2002 Edition of Publication 14 
Checklist for Electronic Cash Registers Interfaced with Scales.  
 
Publication 14 Section 2, Chapter 8, Checklist for Electronic Cash Registers Interfaced with Scales, Page 8-18 
 
10. Nonweighed Items 
 
Code Reference:  G-S.5.1 
 

 10.1. Yes    No    NA  
10.2. Yes    No    NA  
10.3. The quantity representation of an item sold by count must be expressed 
in whole units.  Whenever practical, it is preferred to use whole integers.  An 
expression of count with a decimal point and trailing zeroes (e.g., 2.00 items) is 
acceptable provided that fractions of a whole unit cannot be expressed. 

Yes    No    NA  

 
11. Recorded Representation Point-of-Sale Systems 
 
Code Reference S.1.8.4., and G-S.5.1. 
 
Customer receipts shall include specific information and be printed in a format that clearly distinguishes between the 
many recorded values.  A zero shall appear ahead of the decimal point if the weight value is less than one pound.  The 
quantity representation of an item sold by count must be expressed in whole units.  Whenever practical, it is preferred 
to use whole integers.  An expression of count with a decimal point and trailing zeroes (e.g., 2.00 items) is acceptable 
provided that fractions of a whole unit cannot be expressed.  A zero is not required before the decimal point if the item 
price is less than $1.00. 
 

11.5. The sales receipt format must be clear and understandable.  It is recommended that the receipt 
have three basic columns similar to the examples of acceptable formats shown below.  Other 
examples may be acceptable. 
 
2             @  5/.85      .34 apple 

Center column contains unit price preceded by @ symbol 
The quantity representation of an item should be 
expressed in whole units.  An expression of count with a 
decimal point and trailing zeroes is acceptable. 1.00 lb   @ 2.00 lb/3.00      1.50 PR 

 
2 apple    @  5/.85     .34  apple 
 

Left column contains weight or count information, 
product name or code number 

2.00 lb   @ 2 lb/.85   .85  apple   
2.00 lb   @ 2 lb/.85   .85 
35v6 
2.00 lb   @  .85/lb   1.70  peach 

Right column contains total price, product, or dept. code 
 

 
11.5.1. Yes    No    NA  

peach                      1.70  
2.00 lb      @ .85/lb  

2.00 lb  
  @ .85/lb   
                                1.70 peach 
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11.5.2. Yes    No    NA  
11.5.3. Yes    No    NA  

 
 
7. Power Voltage Variation Tests for Automatic Weighing Systems (AWS) 
 
Source:  Maryland NTEP Laboratory & NIST OWM 
 
Background:  Section 44. Power Voltage Variations of the draft AWS checklist stipulates that the supply voltage be 
reduced to the minimum specified and increased to the maximum specified in Handbook 44.  Paragraph T.7.3.1. of 
Handbook 44, 2.24. Automatic Weighing Systems requires that devices perform within tolerance values over the line 
voltage range of 100 V to 130 V or 200 V to 250 V rms as appropriate.  To date, all AWS systems submitted for NTEP 
evaluation have used a single voltage source for the entire system.   
 
Recently, NTEP received an application for an AWS system that uses normal 110/115 VAC single-phase 60 Hz power 
for the indicator and 440 V three-phase power for the drive motors.  In this case an ad hoc decision was made to vary 
only the voltage to the indicator.  The Sector was asked to discuss this situation and determine if changes to the voltage 
variation tests are necessary.    
 
At its September 2000 Meeting, the Sector considered a recommendation to modify T.7.3.1.  The Sector generally 
agreed that variations in the supply voltage for drive motors will not affect device accuracy in the same manner as it 
might affect the indicator.  If different supply voltages are used for the drive motors and the indicator, only the 
indicator supply needs to be varied during evaluation.  One member stated that changing the frequency of the supply 
power rather than the voltage usually controls the speed of the belt for these systems.    
 
The Sector forwarded the proposal to modify Handbook 44 Scales Code Paragraph T.7.3.1. to the S&T Committee for 
consideration after the SMA Technical Committee provided input.  The Sector also agreed that the issue of “frequency 
variation” needs to be addressed and asked the NTEP laboratories and the SMA Technical Committee to review the 
issue and provide input to the Sector for consideration at the next Sector meeting. 
 

44. Power Voltage Variations T.7.3.1.(a) 
 
The purpose of varying the power supply voltage is to determine the performance and operating 
characteristics of the equipment under test at different voltage levels found in the field under normal operating 
conditions. This requirement applies only to metrologically significant voltage supplies. 
 
 44.1 Test equipment needed: 
  Χ Variable power source 
  Χ Voltmeter 

Χ Load cell simulator if applicable 
 

 
Discussion: The proposal to amend NIST Handbook 44 was adopted at the July 2001 NCWM Annual Meeting.  The 
Sector reviewed the underlined text above. There was general support for the item as written except that the Sector 
questioned if the NCWM S&T Committee intended the requirement to apply to frequency and recommended that 
“frequency” be included in the proposed language.  Juana Williams, Technical Advisor to the NCWM S&T 
Committee, was able to confirm that the S&T Committee intended that the requirement apply to any power source that 
has a metrological effect on the system (i.e. voltage and frequency).  There was some discussion that frequency testing 
is not performed by NTEP.      
 
Conclusion:  The Sector recommends the following underlined text for incorporation into the 2002 Edition of 
Publication 14 Checklist for Automatic Weighing Systems.  
 

44. Power Voltage Variations T.7.3.1.(a) 
 
The purpose of varying the power supply voltage is to determine the performance and operating 
characteristics of the equipment under test at different voltage levels found in the field under normal operating 
conditions. This requirement applies only to metrologically significant voltage and frequency. 
 
 44.1 Test equipment needed: 
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  Χ Variable power source 
  Χ Voltmeter 

Χ Load cell simulator if applicable 
 
The NTEP Participating Laboratories will discuss the reasoning for not conducting frequency variation tests at their 
next NTEP Spring Laboratory meeting.   
 
 
8. Families of Scales with Capacities Above and Below 30 000 lb 
 
Source:  NIST OWM 
 
Background: NTEP frequently receives applications for a family of Class III L vehicle and/or livestock scales with a 
range of capacities that go well below 30 000 lb at the low end of the family of capacities.  The NTEP Technical Policy 
for scales has separate criteria for scales with capacities above and below 30 000 lb; however, there is a question of 
whether or not Publication 14 Section B.2. criteria for scales less than 30 000 lb capacity should be applicable to these 
types of devices.   
 
There also is a question about establishing a lower capacity limit for Class III L devices.  For example, on-board 
weighing systems can be classified as Class III or III L devices at 30 000 lb capacity. Handbook 44, 2.20 Scales, Table 
7b. Applicable to Devices not Marked With a Class Designation requires unmarked Animal Scales to have a division 
value of 1 lb or less.  Table 7a. Typical Class or Type of Device for Weighing Operations places Livestock Scales in 
Accuracy Class III L an Animal Scales as Class III.  A Class III L livestock scale with a capacity of 10 000 lb and a 
division size of 1 lb has a larger tolerance than a Class III floor scale with the same capacity and division size.  
 
At its September 2000 meeting, the Sector agreed that scales used in the applications outlined in Scales Code Table 7a. 
are restricted to the accuracy classes specified in the table or a higher accuracy class.  While “typical” is in the title, the 
note in the table precludes the use of a lower accuracy class scale than that specified in the table; however, a higher 
accuracy class than specified may be used.  For example, a Class III L scale cannot be used in a single animal scale 
application, but a Class III scale could be used in a vehicle scale application. 
 
Because of the questions raised at the meeting, the Sector suggested that the NTEP laboratories further discuss this 
issue to determine whether or not changes should be proposed to Handbook 44 to clarify how to apply the appropriate 
accuracy class for a specific weighing application or scale type.  Should the laboratories feel that changes to Handbook 
44 are warranted, they are asked to submit the proposed change to the Sector for consideration at its 2002 meeting.   
 
This issue was discussed at the June 2001 Spring NTEP Participating Laboratory meeting as part of a larger issue 
regarding the definition of “type.” The laboratories compared the device types listed in Handbook 44 and the definition 
of “type” in NIST Handbook 130.  There are an increasing number of instances where weighing devices are considered 
different types of devices in Handbook 44 but are physically identical to each other.   Handbook 44 divides weighing 
devices separate “types” based upon the commodity being weighed with test procedures in place to simulate actual use. 
 
The NTEP Participating Laboratories and NIST Technical Advisor were assigned to create an outline of device types 
based upon accuracy class, special use (e.g., vehicle, livestock, etc.), and physical design.  Refer to Attachment to Item 
8 for a complete draft copy of the outline. 
 
The outline may be useful in helping to identify device types based on physical properties and weighing application.  
The second and third levels of the outline could be the terminology used in the upper left hand box of a CC (which 
describes the type, model, Accuracy Class and other parameters) to provide uniform device designation for use in the 
NTEP database search engine.  The fourth and higher levels of the outline could be used to further define the type 
(mechanical/electronic) and the application (e.g., in-motion railroad). Handbook 44 and Publication 14 test procedures 
in some instances need to be modified to accommodate the proposed classifications.  For example, position test may 
need to be conducted to verify agreement of all load-bearing points on livestock scales or combination 
livestock/vehicle scales. 
 
This item was separated into two items.   
 
Item 8(a) concerns the submission of devices for evaluation where the family of capacities is above and below 30 
000 lb.   
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Item 8(b) concerns the broader issue as to whether NTEP should provide “application” or “suitability” 
information by the NTEP Director and Certificate of Conformance. 
 
8(a) Family of capacities is above and below 30 000 lb.     
 
Discussion:  NTEP Policy requires two devices must be submitted for evaluation if the family consists of capacities 
below 30 000 lb while only one if the entire range of capacities is above 30 000 lb.  Originally, NTEP determined the 
limiting factor would be 30 000 lb capacity based upon the difficulties in testing such as testing in outdoor 
environments and availability of test weights.  
 
There was consensus among the Sector members that the “30 000 lb rule” needs some flexibility since it is a guideline 
in Publication 14 and a requirement in Handbook 44.  There was a suggestion that the determination of what had to be 
submitted to NTEP could be based upon Handbook 44 Accuracy Class; however, that suggestion was not pursued.   
 
Ross Anderson (New York) suggested that the determination of how many devices to submit for evaluation are 
determined based upon the capacities of the majority of the scales in the family. 
 
The NIST Technical advisor researched the origin of the 30 000 lb guideline after the Sector meeting.  In 1983, some 
of the NTEP documents referred to medium capacity scales as having capacities up to 30 000 lb and that vehicle and 
axle-load scales were considered heavy capacity scales. 
 
Conclusion for Item 8(a):  The Sector concluded that the 30 000 lb capacity used for the cut off in determining the 
family of devices to be submitted to NTEP was selected arbitrarily, therefore, there should be some flexibility in the 
selection process.  The determination will be based upon the capacities where most of the devices in the family lie.  
The NIST Technical Advisor will draft language to amend Publication 14, Part B, sections 7 and 8 (platform scales 
below and above 30 000 lb).  The Sector was balloted on the specific language in December 2001.  The Sector voted 
(11 in favor, 2 against and 3 votes abstain) to recommend the following underlined language and amendments 
proposed by the NIST Technical Advisor for NCWM Publication 14 Technical Policies Part B, Section 7 and 8 for 
platform scales below and above 30 000 lb. (Please note that this language does not include the Sector 
recommendations in Agenda Item 22. NTEP Technical Policy Change the Platform Area to Length and Width.) The 
results of the ballot were 11 votes if favor, 2 votes against and 3 votes abstain.  
 

B.  Certificate of Conformance Parameters 
 
7.  Other Platform Weighing Systems, Scales or Weighing Elements of 30 000 lb Capacity or Less 
 
Note: When submitting a family of devices that has capacities above and below the 30 000 lb, the average of 
the highest and lowest capacities listed on the application will be determined.  If the average is at or below 30 
000 lb, the guidelines in Section 7 will be used as the selection criteria. If the average is above 30 000 lb, the 
guidelines in Section 8 will be used as the selection criteria. Scale families that are evaluated under Section 7 
guidelines cannot extend the maximum capacity of the family without further evaluation. The applicant may 
request that Section 8 criteria be applied to take advantage of the 50 percent to 135 percent capacity range 
(8.1.a.) provided all other requirements of Sections 8 and 8.1 are met. The applicant should be aware of the 
differences in the selection criteria and what can be covered on the Certificate of Conformance based upon the 
applicable criteria. 

 
The models to be submitted for evaluation shall be those having: 

 
a. the lowest capacity and the highest capacity 
b. the largest platform area for each of the capacities submitted 
c. the most resolution (highest number of scale divisions) 
d. the smallest scale division value (d). 

 
A CC will apply to all models that: 

 
a. are within the range of capacities, 
b. have platform areas up to but not larger than that evaluated at each capacity, with lengths or 

widths no greater than 125 percent of either dimension tested (i.e. If a  5’ x 5’ scale is tested and 
passes evaluation, then a 6’ x 4’ scale would be included on the CC.  A 3’ x 8’ scale could not 
be included without additional testing), 
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c. have platform lengths or widths not larger than 125 percent of the length or width evaluated at 
each capacity, 

c d. have the same number of scale divisions or fewer, 
d e. are within the range of the values of the scale division, 
e f. have a platform construction with material similar to that of the equipment evaluated. 
 

  
8.  Other Platform Weighing Systems, Scales or Weighing Elements Greater than 30 000 lb Capacity 

 
Note:  When submitting a family of devices that extends above and below the 30 000 lb guideline for 
selection criteria, the average of the highest and lowest capacities listed on the application will be 
determined.  If the average is above 30 000 lb, the guidelines in Section 8 will be used as the selection 
criteria. If the average is at or below 30 000 lb, the guidelines in Section 7 will be used as the selection 
criteria. Scale families that are evaluated under these guidelines are limited to the division size of the device 
submitted for evaluation. The applicant may request that Section 7 selection criteria be applied to take 
advantage of allowable division sizes if the range of capacities is less than or equal to 2:1, provided all other 
requirements of Section 7 are met. The applicant should be aware of the differences in the selection criteria 
and what can be covered on the Certificate of Conformance based on the applicable criteria. 

 
A CC will apply to models: 
 
a. that have scale division values equal to or greater than the value of the scale division used in 

the scale that was evaluated. 
b. that have number of divisions (nmax) the number of scale divisions that would exist for scales 

included in the range of capacities provided it does not exceed the nmax of the load cells and 
indicator for the installed system. A manufacturer of a vehicle scale should strive to have the 
scale with the largest number of scale divisions tested for type evaluation. 

c. with load cell assemblies limited to the type evaluated.  The manufacturer may choose to 
submit a special hybrid design that contains more than one type of load cell assembly.  The 
resulting Certificate of Conformance will cover all type submitted if the evaluation is 
successful. 

d. (when applicable) with concentrated load capacities (CLCs) of 50 percent of the CLC of the 
tested scale to the maximum CLC evaluated; the minimum CLC rating shall not be less than 80 
percent of the capacity of one cell but not exceeding twice the capacity of one load cell (the 
dead load of the weighbridge must be considered); 

e. with platform construction and materials similar to that of the equipment evaluated. 
 
 
8(b) Handbook 44 Categories of Device Types and Scope of the Certificate of Conformance. 
 
Discussion:  The Sector reviewed the draft outline (see Attachment for Item 8).  There are more than 55 weighing 
device classifications in Handbook 44 and 24 weighing device classifications listed in the NTEP CC database, with 
most of the weighing device types established prior to the adoption of device accuracy classes.  The draft outline 
contains 11 different weighing device categories and requires further development.   
 
Some of the manufacturers stated that there should be no classification for “electro-mechanical” or “levertronic” 
devices.  These terms essentially identify devices where a load cell or cells have been incorporated into the mechanical 
design to allow the interface of the weighing element with an electronic indicating element.  NTEP no longer makes a 
distinction as to the kind of indicating element that can be interfaced with a weighing and load receiving element other 
than it must be “compatible.”    
 
A representative of the railroad industry reported that their industry considers “modular railroad track scales” as 
“standard” and offered to work with the NIST Technical Advisor on railroad scale terminology.   
 
One of the public members also indicated that the term “in-motion monorail scale” is incorrect and should be “dynamic 
monorail scale” to match the terminology used in Handbook 44. 
 
Further discussions dealt with the issue of device suitability and NTEP Certificates of Conformance (CC).  Mr. 
Anderson, New York reported that this is an important issue for the NCWM Board of Directors.  Mr. Anderson 
questioned whether NTEP determines field applications.  NTEP should evaluate the design of a device against the 
specifications and tolerances in Handbook 44 and issue a report of what was evaluated and how it was tested.  
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Additionally, the CC should contain enough information for the inspector to determine if the device in the field is 
traceable to the CC, information about the location of the identification information, provisions for sealing, and any 
special testing requirements or device descriptions.  Mr. Anderson stated that a distinction should be made between the 
NTEP evaluation and initial verification performed by the local jurisdiction.  The official with statutory authority 
determines if a device is suitable for the actual installation. For example, a computing scale in a jewelry store is 
inappropriate and does not comply with Handbook 44 paragraph G-UR.1. Selection Requirements. and Table 7a and 
7b).  That computing scale is not in violation of the NTEP CC or device specifications or tolerances applicable to the 
device.  NTEP is a testing service similar to Underwriters Laboratories (UL).  UL does not tell enforcement officials 
(i.e. fire marshals) what device is appropriate.     
 
Some of the public sector members indicated that there are still application driven device types in Handbook 44.  For 
example, a device submitted as a Class II device (prescription scale) can’t be used for grain test scale unless an 
evaluation has verified compliance with grain-test scale requirements.  The NIST Technical Advisor researched grain-
test scale requirements in Handbook 44 to verify that there are no grain test scale specifications or tolerances.  
Paragraph UR.1.4. Grain-Test Scales: Value of the Scale Divisions: states that the division size shall not exceed 0.2 g 
for loads through 500 g and 1 g for loads above 500 g to 1000 g for scales used in grain-testing applications.  
Additionally, Publication 14 for Digital Electronic Scales does not list any code references in Section 37. Grain Test 
Scales. 
 
Mr. Anderson indicated that most of the “device types” in Handbook 44 were created before the 1986 adoption of 
Table 3 Parameters for Accuracy Classes, Table 7a. Typical Class or Type of Device for Weighing Operations, and 
Table 8. Recommended Minimum Load. These tables should be referenced with other Handbook 44 user requirements 
to help the field official determine that a device is suitable for the specific installation.   
 
The public sector members also noted that the public frequently seeks suitability information by searching for a listing 
of scales by device type.  It is easy to go to the NCWM NTEP CC database and print a list of devices by type.  Device 
purchasers frequently call weights and measures to confirm that a device has a CC but do not always provide enough 
information about the weighing application.  It is difficult for weights and measures officials to tell the owner of a new 
device that it cannot be tested and sealed because it is not suitable for the specific installation, especially, if the owner 
had already verified that the device has a CC with the local weights and measures office.   One suggestion heard to 
remove the application section from the CC will only make this scenario worse.    
  
Conclusion:  The NIST Technical Advisor will continue to work on the hierarchy of scales in the outline format.  An 
updated outline will be distributed to the Sector by January 2002.   
 
There was no consensus on the scope of the Certificate of Conformance and whether the Certificate should list the 
manufacturers intended application.  It appears that this is an open-ended topic and that future discussions are required.  
 
 
9. Load Cell CC Limited to Six Wire Design 
 
Source:  NIST 
 
Background:  Typically, when load cells are submitted for evaluation they are evaluated in a 4-wire configuration.  
The subsequent CC may cover both 4-wire and 6-wire options based on the test of the 4-wire design.  The Sector had 
previously considered the 4-wire design the “worst case” for testing purposes.   
 
A manufacturer had submitted a 6-wire design for evaluation and requested that the CC include both 6-wire and 4-wire 
designs as options.  The testing was successful when the cell was connected in a 6-wire configuration but failed when 
connected in a 4-wire configuration.  The manufacturer then requested to have the CC issued for only the 6-wire 
design. Handbook 44 and Publication 14 have no requirements for marking load cells with restrictions such as “6 wire 
only.”   
 
At its September 2000 meeting, the Sector agreed to carry this item over until next year.  Sector Chairman, Nigel Mills 
(Hobart Corporation), Steve Patoray (NTEP Director), and Quenton Olson (Tedea Huntleigh) agreed to develop a 
paper to address the technical aspects of 4-wire vs. 6-wire design load cells and to propose a policy to address this in 
NTEP evaluations (see Attachment for Item 9). 
 
Mr. Mills wrote a paper titled “Effect of Load Cell Cable Resistance on Span Variation with Temperature” (see 
attachment for Item 9).   The following discussion is excerpted from the paper.  The paper concludes that a load cell 
must be calibrated for the intended mode (4-wire or 6-wire) and that use and performance tests must also be performed 
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in the same mode.  Unless a manufacturer presents data indicating that the load cell cable is negligible, load cells must 
be compensated, tested, and used as intended (most industrial cells with 30 ft or longer cables have significant cable 
resistance). A 6-wire load cell cannot meet the intended specifications when tested or used as a 4-wire cell. The cable 
of a 6-wire cell can be any length and need not be in the temperature-varying environment of the load cell. A 4-wire 
load cell cannot be tested or used as a 6-wire cell.  A 4-wire cell must be tested with a fixed length cable in the 
temperature-varying environment.  
 
Discussion:  There were four scale manufacturers present that also manufacture NTEP load cells and concern was 
expressed that no “load cell only” manufacturers were present at the Sector meeting.  However, the load cell 
manufacturers listed as sector members and past participants were provided a copy of the agenda and attachments prior 
to the meeting. 
 
The Sector reviewed the paper and discussed the conclusions and recommendations.   
 
The manufacturers stated that scales with multiple load cells should not contain a combination of 4-wire and 6-wire 
load cells.  Additionally, 6-wire load cells should not be wired to an indicating element as if it were a 4-wire design (all 
6-wires connected to a compatible indicating element without cutting the sense wires or combining them with the 
excitation wires). 
   
The manufacturers also indicated that there are different model designations for 4-wire or 6-wire designed load cells.  
The NTEP Director noted that the CC only lists the basic series designation for load cells and that suffix designations 
representing 4-wire or 6-wire design are not specifically listed.  Additionally, the NTEP Director noted that load cell 
manufacturers should be able to demonstrate that they can properly compensate for both types of designs.  
 
Another private sector member reported that there has been no problem in the past and questioned the change in policy.  
The NTEP Director responded that the only way to determine if the wiring of the load cell caused a problem, would be 
to test the load cell under laboratory conditions (or on hot and cold days).   
 
The current NTEP policy states that both the 4-wire and 6-wire design load cells will be covered on the CC if a 4-wire 
is submitted for evaluation.  If a 6-wire design load cell is submitted for evaluation, then the CC covers only the 6-wire 
design.  Many of the manufacturers felt that this was an inconsistency in the publication that should be corrected.  One 
manufacturer suggested that the applicant should be able to test 6-wire to get both.    
 
The existing policy was predicated on the opinion that the 4-wire design load cell is more difficult to correctly build.  
All load cell manufacturers present disagreed with that assumption.  Neither test is more severe but just a different way 
to design the load cell.   
 
The NTEP Director stated that NTEP testing verifies that a manufacturer knows how to properly build load cells and 
the NTEP CC should reflect what is tested.   Additionally, OIML Certificates only covers the 4-wire or 6-wire design 
that was submitted and passed evaluation.   
 
One of the sector members asked if two load cells would normally be submitted because the range of the family was 
greater that 10:1 or the nmax was 5000 divisions or greater.  In this instance, must the load cells submitted include at 
least one of each wire design, or do two load cells of each wire design have to be submitted for each capacity tested?   
The Sector responded that a 4-wire and 6-wire load cell must be evaluated for each capacity tested.     
 
After the meeting, the Sector Chairman and the NTEP Director reconsidered the sector position and felt that a load cell 
manufacturer has adequately demonstrated their ability to compensate both types of wire design if one cell of each wire 
design is submitted to NTEP.  It is not necessary that 4-wire and 6-wire load cells of every capacity be submitted for 
evaluation.    The NIST Technical Advisor also reported the policy regarding load cells with 5000 divisions or greater 
was originally established because it was more difficult to consistently build load cells with the higher nmax and the 
submission of additional load cells would demonstrate that the manufacturer could consistently build load cells with 
similar temperature compensation, repeatability, linearity, hysterisis, and creep characteristics.  Both the NTEP 
Director and the Sector Chairman agreed that the 4-wire and 6-wire only affected temperature compensation for zero 
and span and did not affect load characteristics such as repeatability, linearity, hysterisis and creep.  
 
It was also noted that Publication 14 for Load Cells Section H, 2. Load Cell Marking (page 5-15), requires that a load 
cell must be marked for 6-wire use (if applicable).  Handbook 44 marking requirements do not support this statement in 
Publication 14 and that it should be removed from Publication 14. 
   
Conclusion:  The Sector recommends: 
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1. Amend the Digital Electronic Scale Checklist, Technical Policy on the Substitution of Load Cells to 

reflect the sector position on substitution of 4-wire and 6-wire load cells. 
2.  The Publication 14 requirement for marking 6-wire load cells be removed from the load cell 

checklist as shown below. 
3. Both 4-wire and 6-wire design load cells must be submitted in order for both designs to be included 

on the CC.  This change in technical policy would be nonretroactive and effective upon approval by 
the NCWM Board of Directors.   

 
The Sector recommends the following underlined text for incorporation into the 2002 Edition of Publication 14: 
 
Publication 14 for Digital Electronic Scales, D. Substitution of Load Cells (page 1-17) 
 
Metrologically equivalent load cells from the same or a different manufacturer may be submitted into a scale provided 
that the load cells to be substituted:   
 
(1-6 remain unchanged): 
7. are of the same wiring configuration as the cells being replaced without adding jumper wires, connecting 

sense wires to excitation wires, or by removing the sense leads. 
 
 
Publication 14 for Load Cells, D. Load Cells to be Submitted for Test (page 5-15) 
 
Load cells with essentially the same design will be considered to be part of the same family on a CC.  If load cells 
within a family are made from different materials (e.g. aluminum, alloy steel, and stainless steel), then all material 
types must be submitted for evaluation.  The policy applies to all applications for new or amended Certificates of 
Conformance received after January 31, 2002. This policy is non-retroactive for Certificates of Conformance issued 
prior to February 1, 2002. 
 
If a system "upgrades" a load cell above the accuracy class or the number of scale divisions for which the load cell has 
been separately tested, then the load cell and indicator must be type-evaluated together.  The tolerance is 0.7 times the 
tolerance for the complete scale.  In the case of scale conversions from weighbeam or dial indicators to a digital 
indicator with a load cell, then the "modified portion" of the scale, that is, the load cell and the indicator, must be tested 
together and must meet the new requirements. 
 
The manufacturer of a system that "upgrades" a load cell must specify how the device is to be repaired in the event that 
one component requires replacement.  Since the indicator and load cell may match in performance and the matching 
may have been done based upon laboratory tests, it may be that both components of the system must be replaced in the 
event that one fails in the field.  If the manufacturer has a method for assuring that the replacement of only one part 
will result in continued system compliance with the influence factors requirements, then the manufacturer must specify 
how this is achieved. 
 
To determine which cell(s) to submit for testing, the manufacturer should submit a drawing of each capacity load cell 
to substantiate that they are of the same basic design.  If a family of load cells may be used in both tension and 
compression, a complete set of data must be submitted for each direction of loading. 
 
1. The manufacturer must provide the following information with a request for evaluation: 
 

a. Load cell capacities. 
b. Quality or accuracy class. 
c. Number of scale divisions (nmax) requested. 
d. Minimum verification scale division (vmin). 
e. Drawings for each cell. 
f. The type of metal(s) from which the load cells are made. 
g. As applicable, outline dimensions and general description sketch of special equipment (loading 

fixtures, interconnections boxes, etc.) that are intended to accompany the load cell submittal. 
h. A complete set of test data on the load cells submitted for evaluation. (Test data is required only 

for the cells submitted for type evaluation; test data is not required for each cell capacity in the 
family.) 
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i. The technology used in the load cell: e.g., strain gauge (analog or  digital), hydraulic, vibrating 
wire or crystal, or other.  Applicants for analog strain gauge load cells must indicate on the 
application whether 4-wire, or 6-wire, (or both) design load cells are requested.   

 
The manufacturer may market load cells with a smaller maximum number of scale divisions (nmax) and with 
larger vmin values than those listed on the CC; however, the load cells must be marked with the appropriate 
nmax and vmin for which the load cell may be used. 

 
2. The actual number of load cells and load cell capacities to be tested will be decided by NTEP in discussions 

with the manufacturer.  The data are evaluated strictly on a pass/fail basis with respect to the NTEP 
requirements.  However, if the test data is marginal, then NTEP may require that additional load cells be 
tested before a Certificate is issued.  

 
The following factors will be considered when determining which cells and the number of cells that will be 
tested: 
 
a. Which cell can be conveniently tested. 
b. Which cell is expected to be the most popular. 
c. What the manufacturer or importer has available for test. 
d. The range of capacities. 
e. Differences in the cell design within a family. 
f. The number of scale divisions for which the cell is to be tested. 
g. The availability of 4-wire or 6-wire design for analog strain gauge load cells. 

 
3. General guidelines to determine the number and the capacities of cells to be tested are given below: 
 

a. Single- and Multiple-cell Applications.  One cell at one capacity will usually be tested for single-cell 
applications unless the request is for both 4-wire and 6-wire analog strain gauge load cells. In this 
case, both designs must be submitted for evaluation.    For multiple cell applications, two load cells 
at the same capacity will be tested. If both 4-wire and 6-wire designs are requested, then one cell 
must be submitted as a 4-wire design and the other submitted as a 6-wire design. 
 

b. Range of Capacities.  If the range of capacities is relatively small, (e.g., the range of capacities does 
not exceed 10:1), then cells at only one capacity will usually be tested unless the request is for both 
4-wire and 6-wire analog strain gauge load cells.  In this case, both designs must be submitted for 
evaluation. 

 
Typically, a ratio of 10:1 in cell capacities will be covered,  based upon the test of a single cell.  The 
tested cell should be approximately mid-range of capacities to be covered and generally not more 
than a 4:1 ratio from any other cell capacity within the load cell family (unless NTEP test 
considerations justify a deviation from this rule). 

 
If the range of cell capacities significantly exceeds a 10:1 ratio, an additional capacity load cell will 
be tested.  The guideline in (D.3.a.1) for single-and multiple-cell (including 4-wire and 6-wire) 
applications applies to each capacity cell that is tested. 

 
If the capacity range of the load cell family overlaps the range of capacities that can be tested by 
NTEP, the submitter shall consult with a representative from the NTEP program at NIST/OWM 
before selecting the capacities of cells to be tested. 

 
If a mid-range cell cannot be tested due to lack of NTEP test capability, then one cell from the low 
end of the capacities requested and one cell from the high end of the capacities requested must be 
submitted.  The total range requested must not exceed a range of 10:1. 

 
c.   Large Number of Divisions.  If a large number of divisions (e.g., Class III, single cell, 5000 divisions 

and greater; or Class III L, single cell, 5000 divisions or greater) is requested, one more cell capacity 
or more cells at the same capacity will be tested.  This criteria applies independently of capacities 
selected to satisfy the range of capacities requirements listed in part D.3.b. 

 
If both 4-wire and 6-wire designs are requested, then at least one cell must be submitted as a 4-wire 
design and at least one cell submitted as a 6-wire design. 
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For example, consider a Class III L, Single, 5000 division application with capacities ranging from 
1000  lb to 10 000 lb.  To satisfy the range of capacity requirements, the manufacturer selects a 5000-
lb capacity cell for test.  The 5000-lb capacity cell is mid-range between the 10:1 range of capacities 
requested and nearly 4:1 from either extreme (NTEP does not have the ability to test a 4000-lb cell).  
Under the large number of divisions requirements, two 5000-lb capacity cells may be submitted.  
Alternatively, one 5000-lb capacity cell and another cell from the capacity range between 1000 lb 
and 10 000 lb may be submitted. 

 
As a second example, consider a Class III L, Single, 5000 division application with capacities 
ranging from 1000 lb to 100 000 lb.  To satisfy the range of capacity requirements, the manufacturer 
selects a 5000-lb capacity cell and a 40 000-lb capacity cell for test.  The 5000-lb capacity cell is 
mid-range between the 10:1 range of 1000 to 10 000 lb and nearly 4:1 from either extreme (NTEP 
does not have the ability to test a 4000-lb cell); the 40 000-lb capacity cell is mid-range between the 
10:1 range of 10 000 lb and 100 000 lb and within 4:1 from either extreme.  Under the large number 
of division requirements, two of each cell capacity are required.  Alternatively, the manufacturer may 
select one mid-range capacity cell and an additional cell of a different capacity from within each 10:1 
range. 

 
(Note: This paragraph has been moved and is renumbered as  paragraph 2.) The actual number of 
load cells and load cell capacities to be tested will be decided by NTEP in discussions with the 
manufacturer.  The data are evaluated strictly on a pass/fail basis with respect to the NTEP 
requirements.  However, if the test data is marginal, then NTEP may require that additional load cells 
be tested before a Certificate is issued. 

 
Companies desiring an OIML test to the requirements of OIML Recommendation 60 (R60) on a load 
cell should note that there are significant differences between NTEP criteria and OIML criteria.  The 
NTEP scale accuracy classification (III L), the extra tolerance step in the Class III tolerances, and the 
tolerances for single and multiple load cell system (0.7 and 1.0 times the scale tolerance) require 
different data analyses to be performed.  Companies may submit cells for evaluation to with either 
NTEP criteria,  OIML criteria, or both by marking the appropriate selection on the application form.  
Companies should note that additional capacities of cells other than those specified for  NTEP tests 
alone may be required for the OIML tests. 

 
d.   Adding a digital option.  If a manufacturer submits an application to add a digital option to a family 

of load cells, with analog output, and covered by a single CC, they may do so provided: 
 

1. The A/D conversion board is an internal component of the cell and is the same for models and 
capacities with the option to be listed on the CC. 

2. At least one additional cell is submitted for full testing. 
 

If the digital cell(s) submitted for testing perform better than the analog cells originally submitted for 
testing, the manufacturer may not request a change to decrease the vmin or increase the nmax values on 
the CC unless additional analog cell(s) are submitted for full testing. 

 
3. If a load cell is available in both 4-wire and 6-wire design, it is sufficient to test the 4-wire 

design only and cover both the 4-wire and the 6-wire designs based upon that test. 
 

 
Publication 14, Load Cells, Page 5-16 
 
   H. Marking Requirements 
 

2. Load Cell Marking 
 

In addition to G-S.1. Identification, a load cell shall be marked with the following: 
  
 Code Reference: Table S.6.3.a. Marking Requirements and Table S.6.3.b. Notes for Table S.6.3.a. 
 

a. Accuracy class; 
b. Temperature limits if other than -10 °C to 40 °C; 
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c. Maximum number of scale divisions, nmax; 
d. Identification of "S" or "M" for single or multiple cell applications; 
e. Direction of loading if not obvious; 
f. Minimum dead load; 
g. Maximum load cell capacity; 
h. Safe load limit; and 
i  Load cell verification interval, vmin; and. 
j  For 6-wire use only (if applicable). 

 
 
10. Policy for Initial Test Only vs. Full Evaluation when a Modification is Made which Requires Testing 
 
Source:  NIST OWM 
 
Background:  Frequently, when a device is submitted for evaluation to expand the parameters on an existing 
Certificate of Conformance (CC), the manufacturer will ask if full testing is required or if only an initial test is 
sufficient.  In most cases, NTEP requires full evaluation.  The Sector discussed the item to determine if policies could 
be established that list the specific modifications that require full evaluation and which modifications require only an 
initial test.  In the case of an initial test only, NTEP should reserve the right to require full evaluation if the results of 
the initial test are marginal. 
 
The Sector generally agreed that a policy for determining when a full evaluation is not required would be beneficial. 
 
At its September 2000 meeting, the Sector asked that the Scale Manufacturers Association (SMA) Technical 
Committee, the NTEP Laboratories, and the NTEP Director provide input for review at the next Sector meeting. 
 
Discussion:  The SMA submitted a survey of their members regarding the “Policy for Initial Tests Only vs. Full 
Evaluations When a Modification is Made Which Requires Testing.”  This is a working document and does not 
represent an official position by the SMA.  The survey indicated disagreement among manufacturers.  Some of the 
comments indicated that the determination of a significant metrological modification appears too subjective.   There 
were also some comments that the terms “full” and “partial” evaluations should be defined.  There are also 
modifications that may not require any additional evaluation.   
 
The participating laboratories indicated a need for flexibility in the determination if any or all of the criteria may apply.  
They also recognize that it is a major expense to the applicant when field-testing is required.   
 
John Elengo (consultant) submitted the following language for consideration: 
 

NTEP Policy:  When a metrologically significant modification is to be applied to a device with an existing 
CC, the manufacturer and NTEP shall agree upon the extent that reevaluation might be required before such 
modification is applied.  In the event of a disagreement, a full reevaluation shall take place. 

 
Guidelines:  Guidelines such as those presented in the SMA document may be recognized by the Sector as 
guidelines, but not as policy.  These guidelines shall be considered by NTEP as it makes its decision. 

 
Conclusion:  All Sector members agree that future guidelines will be hard to outline because of the difficulty in listing 
all possible modifications to a device type.  The Sector members suggested that the applicant for a modification agree 
in advance with the NTEP Director, and if possible, the Participating Laboratory that performed the original evaluation 
on devices that may be submitted and testing to be performed.  A full evaluation will be required if no agreement can 
be reached.   
 
The Participating Laboratories will review the SMA survey document. The labs will develop draft language for typical 
modifications and degrees of reevaluation based on the survey and survey comments for review during the NTEP 
Laboratory meeting in June 2002.  The labs will then report on their progress at the 2002 Sector meeting.   
 
 
11. NCWM Publication 14 Administrative Procedures 
 
Source:  NCWM 
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Background:  With the transfer of NTEP administration to the NCWM the task of updating the Administrative 
procedures was also transferred.    
 
At the 2000 Weighing Sector meeting, NTEP Committee Chairman Wes Diggs provided an update of the progress on 
the Publication 14, Administrative Policies and Procedures.   The draft Administrative Procedures were distributed at 
the 2001 NCWM Interim Meeting for comment.  A revised draft was completed and approved by the NTEP 
Committee at the 86th Annual Meeting in Washington, D.C.     
 
Discussion:  The NTEP Director reported that it has been one year since the transition.  All active NIST Certificates of 
Conformance have been converted to NCWM Certificates of Conformance and are on a searchable database on the 
NCWM web site www.ncwm.net.  More than 260 applications have been received this year and approximately 270 
CCs have been issued.  The 2000 Edition of NCWM Publication 14 Technical Policy, Checklists, and Test Procedures 
was published in four sections; Weighing Devices (including Multiple Dimension Measuring Devices), Measuring 
Devices (including Taximeters), Grain Moisture Meters, and the NTEP Administrative Policy.    The 2002 Edition of 
Publication 14 is scheduled to be published in the first quarter of 2002.  NTETC Weighing Sector membership and 
voting procedures were reviewed. 
 
Conclusion:  This item appears on the agenda only as an information item for Sector members; therefore, no action is 
required by the Sector. 
 
 
New Items 
 
12. Review of Changes to Publication 14, 2002 Edition to Reflect 2001 NCWM Changes to Handbook 44 
 
Source: NIST OWM 
 
Background:  The following items (“a” thru “h”) represent amendments to NIST Handbook 44 requirements based on 
changes accepted at the July 2001 Annual NCWM Meeting.  Recommendations from the Sector will be submitted the 
NTEP Committee for consideration to amend NCWM Publication 14 Technical Policy, Checklists, and Test 
Procedures. 
 
12(a) Remanufactured Devices and Elements – Marking Requirements and Definitions 
 
Background:  There will be occasions where a Certificate of Conformance does not cover remanufactured scales, 
weighing/load receiving elements, and load cells.  It should clearly stated in NCWM Publication 14 that 
remanufactured devices and load cells submitted for type evaluation shall comply with all applicable retroactive and 
nonretroactive requirements in Handbook 44. 
 
Discussion:  The NIST Technical Advisor reported that the NTETC Measuring Sector also reviewed similar language 
and recommended that it be located in NCWM Publication 14 Administrative Procedures. One of the public sector 
members indicated that the Report of the Remanufactured Device Task Force Table of Examples of Repaired and 
Remanufactured Devices, “Section III – Modifications That Constitute a Metrological Design Change or a Violation of 
NTEP Policy” should be part of Publication 14 when the table is finally adopted.  
 
Conclusion:  The Sector recommends the following underlined text for incorporation into the 2002 Edition of 
Publication 14. 
 

For Digital Electronic Scales (page 1-9) 
 
 A. Models to be Submitted for Evaluation 
 
(Add the following after the first paragraph.  Similar statements would be added to the applicable technical 
policies in the Belt-Conveyor Scale, AWS, ECR with Scales, MDMD, and ABWS checklists.) 
 
Applicants of remanufactured weighing devices and load cells are reminded that any device submitted for 
evaluation shall comply with all applicable requirements in Handbook 44, including nonretroactive 
requirements, as if it were a newly manufactured device. All references to  “device(s)” are considered to 
include remanufactured device(s). 

 
12(b) G-S.1. Identification: Certificate of Conformance 

http://www.ncwm.net/
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Background:   After January 1, 2003, all commercial weighing and measuring devices that have an NTEP Certificate 
of Conformance (CC) Number shall be marked with the CC number based on new requirements in NIST Handbook 44 
paragraph G-S.1. Identification. Adopted during the July 2001 NCWM annual meeting.  The CC number can either be 
the initial CC number or the number of the addendum (e.g., 88-XXX or 88-XXXA1). 
 
Discussion:  The NTEP Director reported that there was concern during the NTETC-Measuring Sector because 
devices are shipped prior to the issuance of a CC number.  He is looking for suggestions on how to handle this scenario 
since CC numbers are not issued until all administrative procedures are completed.  
 
There were questions regarding permanence requirements for the marking since the marking may be a pressure 
sensitive label separate from the plate of label for other G-S.1. Identification.  The NIST Technical Advisor confirmed 
that the intent of the NCWM S&T was that the same permanence requirements apply to the label for the CC marking.  
It was suggested that the proposed language be amended to state that additional samples of CC label material may need 
to be submitted if the CC information and other required marking information are not part of the same label or are 
listed on separate labels or badges. 
 
Conclusion: The Sector reviewed the proposed language in the agenda and recommends the following underlined text 
for incorporation into the 2002 Edition of Publication 14, “Marking” Sections in the following checklists: 
 

Complete Scales   ECRs Interfaced with Scales   
Load Cells  *  Automatic Weighing Systems 
Indicating Elements  Automatic Bulk-Weighing Systems 
Weighing Elements    Belt-Conveyor Scales 
Multiple Dimension Measuring Devices (MDMD) 
 
The device must have an area, either on the identification plate itself or on the device suitable for the 
application of the Certificate of Conformance Number (CC) and shall comply with “Permanence of 
Lettering” or Permanence of Attachment of Badge” criteria.  If the area for the CC number is not part 
of an identification plate, the manufacturer must note its intended location and how it will be applied.  
The location of the information shall be readily observable without the necessity of the disassembly 
of a part requiring the use of any means separate from the device.  The number shall be prefaced by 
the terms “NTEP CC”, “CC”, or “Approval”.  These terms may be followed by the word “Number” 
or an abbreviation for the word “Number”.  The abbreviation shall as a minimum begin with the 
letter “N” (e.g., No or No.). (Effective January 1, 2003) Code Reference G-S.1.(g). 
 
Note:  If the Certificate of Conformance information is a label separate from the identification plate 
(i.e. pressure sensitive appliqué) a representative sample of the material used shall be submitted and 
tested for permanence. 
 
Location:      

 
(Note:  The NIST Technical Advisor may make non-substantial editorial changes to the above 
language if it appears that some of the language may be redundant.  For example, the checklist for 
Digital Electronic Scales already contains paragraphs that state that “G-S.1. Identification” markings 
must be permanent and references the procedures outlined in section 1 for “Permanence of 
Lettering.”) 

 
* The NIST Technical Advisor to the Weighing Sector has requested that the NIST Technical Advisor ask the NCWM 
Specification and Tolerances Committee for clarification whether the CC information is required to be physically 
marked on the load cell or may be listed an accompanying document (See Handbook 44 Scales Code Table S.6.3.b. 
Notes for Table S.6.3.a., Note 11). 
  
12(c) G-S.1. Identification: Abbreviation of the Term “Model” 
 
Background:  Handbook 44 General Code paragraph G-S.1. (c) was amended to clarify the acceptable abbreviations 
of terms “Number,” and   “Mod” or “Mod.” for the word “Model.” 
 
Discussion:  There was no additional discussion on the item. 
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Conclusion: The Sector reviewed the proposed language in the agenda and recommends the following underlined text 
for incorporation into the 2002 Edition of Publication 14, “Marking” Sections in the following checklists: 
. 

Complete Scales   ECRs Interfaced with Scales  MDMD  
Load Cells  Automatic Weighing Systems 
Indicating Elements  Automatic Bulk-Weighing Systems 
Weighing Elements    Belt-Conveyor Scales 
 
The name, initials, or trademark of the manufacturer or distributor.  A remote display is required to have the 
manufacturer's name or trademark and model designation.  The model designation shall be prefaced by the 
word “Model,” “Type,” or “Pattern.”  These terms may be followed by the term “Number” or an abbreviation 
of that word.  The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., 
No or No.) (Effective January 1, 2003).  The abbreviation for the word “Model” shall be “Mod” or “Mod.”. 
(Code Reference G-S.1.) 

 
12(d) Table S.6.3.a. Marking Requirements 
 
Background:  At the July 2001 Annual Meeting, the NCWM adopted the following changes to the Scales Code: 
 

Table S.6.3.a. 
Marking Requirements 

 
Weighing 

Equipment 
 
 
 
To Be  
Marked With 

Weighing, load-
receiving, and 

indicating element in 
the same housing or 
covered on the same 

CC1 

Indicating element 
not permanently 

attached to 
weighing and load-
receiving element 
or covered by a 

separate CC 

Weighing and load-
receiving element not 

permanently 
attached to 

indicating element 

or covered by a 
separate CC 

Load 
cell 
with 
CC 
(11) 

Other 
equipment 
or device 

(10) 

…      
Section Capacity 
(14)(20) 

 x X   

 
Footnote 1 to Table S.6.3.a. to read as follows: 
 

1Weighing/load receiving elements and indicators which are in the same housing or which are 
permanently attached will generally appear on the same CC.  If not in the same housing, 
elements shall be hard wired together or sealed with a physical or an electronic link.  This 
requirement does not apply to peripheral equipment that has no input or effect on device 
calibrations or configuration. 

 
Add the following new definition to Appendix D: 
 

electronic link.  An electronic link between the weighing/load receiving element and indicating 
element where one recognizes the other and neither can be replaced without calibration. 

 
Discussion:  There were no comments on the language submitted in the agenda. 
 
Conclusion:  The Sector reviewed the proposed language in the agenda and recommends the following underlined 
language be added to applicable paragraphs in the Electronic Weighing Devices checklists. Additionally, the Sector is 
encouraged to develop a procedure for an “electronic link” to determine how the indicating element cannot be replaced 
without recalibration.  This may include the applicant submitting a second indicating element and/or manufacturer’s 
instructions regarding the ability to program a replacement indicating element. 
 
1. Marking – Complete Scales  (Page 1-19) 
 

1.21 If the device submitted for evaluation has the primary indicating element separate form the weighing/load 
receiving element, the indicating element be evaluated as part of a complete scale provided that it 
complies with one of the following: 
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1.21.1 The indicator is hard wired to the weighing/load-receiving element.    Yes �   No �  NA � 
1.21.2 The indicator is physically sealed to the weighing/load-receiving 

element. 
Yes �   No �  NA � 

1.21.3 The indicator is electronically linked to the weighing/load-receiving 
element and cannot be replaced without calibration. 

Yes �   No �  NA � 

 
2. Marking - Indicating Elements (Page 1-24) 

 
Code References:  S.6., Table S.6.3.a., and Table S.6.3.b. 
 
Weighing/load receiving elements and indicators that are:  
 

1) in the same housing, or  
2) permanently hard wired together, or  
3) sealed with a physical seal or an electronic link,  
 

shall have markings that comply with section “1 Markings – Complete Scales”.  This does not apply to 
indicating elements that have no input or effect on weighing/load-receiving element calibrations or 
configurations.   

 
12(e) N.1.3.4. (a). Vehicle Scales, Axle-Load Scales, and Livestock Scales With More Than Two Sections 
 
Background/Recommendation:  Paragraph N.1.3.4.(a) was amended to limit the width of the CLC test pattern to no 
more than 10 feet.  Publication 14, Digital Electronic Scales, Section 65 Performance Tests for Vehicle Scales does not 
address the specific size of the CLC test pattern; therefore no change is recommended to Publication 14.   
 
Conclusion:  This item was provided as an information item to make the Sector aware of changes to NIST Handbook 
44. No further action is recommended on this item. 
 
12(f) T.N.3.8. Dynamic Monorail Weighing System 
 
Background/Recommendation:  This paragraph was amended to clarify that type evaluation tolerances are one-half 
maintenance tolerances.  NCWM Publication 14, Digital Electronic Scales, Section 69, Performance Tests for Dynamic 
Monorail Scales, does not address the specific tolerance that is applies to these devices; therefore, no change is 
recommended to Publication 14. 
 
Conclusion: This item was provided as an information item to make the Sector aware of changes to NIST Handbook 
44. No further action is recommended on this item. 
 
12(g) T.7.3.1. (a) Power Supply, Voltage, and Frequency: Alternating Current  
 
Background/Recommendation:  (See Carry-Over Item 6) 
 
Conclusion: No further action is recommended on this item. 
 
12(h) S.6.4.  Railway Track Scales 
 
Background/Recommendation:  Paragraph S.6.4. was amended to specify that the maximum nominal capacity for 
railway track scales shall not exceed the rated section capacity for two section scales and twice the section capacity for 
scales with more than two sections.  The sector reviewed new language added to the Railroad Track Scale and Modular 
Railroad Track Scale Application and Analysis sheets in Publication 14, Application No. 1 for Scales.  
 
Discussion:  The Sector accepted the suggested language without comment. 
 
Conclusion: The Sector recommends the following new text for and modifications to the 2002 Edition of Publication 
14 Railroad Track Scale and Modular Railroad Track Scale Application and Analysis Sheets. 

 
Note X:  The nominal capacity of a two-section scale shall not exceed the rated section capacity. 
Note X:  The nominal capacity of a scale with more than two-sections shall not exceed twice the rated section 
capacity.  
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Insert a column listing the section capacity in the Railroad Track Scale Application and Analysis Sheet. 
 
 
13. Multiple Weighing Elements Attached to One Indicator 
 
Source:  NTEP Participating Laboratories 
 
Background:  An application has been submitted for an indicator with the capability to display the weight reading for 
up to 32 weighing elements.  The Digital Electronic Scales Checklist, Section 34 (page 1-56) lists the criteria for 
evaluation of a single indicator connected to two or more weighing elements.  Currently, indicating elements have been 
connected with up to four weighing elements with the ability to continually monitor or display each one.  It is not clear 
how the operator will be able to monitor 32 scales connected to the indicator.  Additionally, it is not clear how the 
technology actually performs its task. NCWM Publication 14 does not specify how many weighing elements must be 
simulated and or/submitted for type evaluation. 
 
Discussion:   The Sector discussed this issue and reviewed Canadian procedures, which do not limit the number of 
weighing elements, but require an independent AZSM or a center of zero indication for each weighing element.  Prior 
to the Sector meeting, the participating laboratories met and discussed potential test criteria for indicating elements that 
contain multiple cards.  The Sector explored the option of testing the indicator with one card full of inputs, the second 
card with at least two inputs, then as many other cards as available with at least one input per card.   
 
Publication 14 already has procedures for multiple weighing elements connected to a single indicating element, but the 
procedures were primarily developed for no more than four to six weighing elements.  These locations include 
applications such as redemption centers where weighing elements not intended to be summed together for scales, or 
CAT scales that indicate both non-commercial axle-load weights and the legal summed weight of all scales. 
 
During the Sector discussion, one of the private sector members was concerned about the power supply.  He suggested 
that the test should include the use of at least one weighing element or load cell simulator and “dummy” loads on the 
remaining inputs.  This would demonstrate the devices ability to adequately power all channels and that the power 
distribution among all channels did not affect the channels that were connected to a weighing element or simulator.  
This test would only be suitable if the power supply were contained within the indicating element.  The weighing 
elements could however be powered locally on a network installation.  Depending on the type of technology used for 
the interface (summing analog or digital signals), different testing procedures would be required. 
 
There was also discussion on the intended application when an indicating element is interfaced with a large number of 
weighing elements.  Some of the private sector members indicated that most of the applications would be for non-
commercial applications such as process control, mixing, and prepackaging by weight.  Commercial applications could 
include tank farms and shipping applications. 
 
One of the public sector members asked the question if the device were capable of simultaneously displaying all weight 
indications, then these indications would be the first indication of the final amount the transaction was based and NTEP 
would stop evaluations at this point.  Some of the public sector members responded that this might be the case in some 
applications, however, most of these devices do not simultaneously display all weight indications and frequently sum 
all or some of the indications for the final determination of weight that a transaction is based.  
 
There was no discussion on the topic that NTEP or Handbook 44 should limit the number of weighing elements can be 
connected with a separable indicating element. 
 
Conclusion:  There appeared to be a consensus that the number of weighing elements interfaced with a single 
indicating element should not be limited by NTEP.  However, there was no consensus on specific recommendations for 
type evaluation procedures.  The Ohio Participating Laboratory was requested to evaluate the device in question with 
all load inputs connected to the indicating element.  The inputs should include a combination of at least two scales and 
simulated power loads on the remaining inputs.  The Ohio Participating Laboratory will then draft suggested test 
procedures for review at the next NTEP laboratory meeting in June 2002.  The draft procedures and any additional 
concerns will be submitted to the Weighing Sector during the 2002 Sector meeting for review and comment. 
 
 
14. Weight Display With a Disconnected Load Cell 
 
Source:  NTEP Participating Laboratories 
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Background:  One of the participating laboratories discovered that if a load cell was disconnected from the indicating 
element, the device would retain and display a stable weight reading that could be printed or stored.  The NIST 
Technical Advisor had noted in some earlier evaluations that an indicating element would display an error condition 
but may be incorrectly configured to send weight information to the printer or memory.  This has the potential to 
facilitate fraud if the indicator appears to be operating normally.   
 
Discussion:  The Sector considered the following new language for Publication 14 “Section 11. Indicating and 
Recording Elements – General” to address its concerns about the retention of weight information.   
 
11.17. If the indicating or recording element has the ability to disconnect the load cell(s) or weighing element 

input(s), any weight indication or other information (error codes) that remains on the display shall not be 
interpreted or stored in memory as a valid weight and cannot be printed.  This should be tested and verified by 
disconnecting the load cell(s) or weighing element(s) during: 

 
a negative gross weight or error condition, 
a zero load condition, 
a positive gross weight, and 
an overload condition.  

 
There were comments from the manufacturers that this proposal should only apply to indicating elements that have the 
ability to mechanically disconnect the load cell cable without the use of a tool or breaking a seal.  One of the 
participating laboratories reported an evaluation where an unused load cell input (or weighing element) caused 
erroneous indications that could be interpreted as weight values.  Another participating laboratory indicated that a 
power interruption while an input was disconnected also resulted in usable weight indications. 
 
Conclusion:  There was consensus among the Sector that a procedure should be included in Publication 14 to 
determine that such a condition exists and recommends that the NIST Technical Advisor amend the language to 
indicate that this procedure should not be performed if the weight input is “hard wired” into the indicating element.   
The amended language was balloted to the Sector in December 2001.  
 

   
11.18. In the event the indicating or recording element can be disconnected from 

the load cell(s) or weighing element input(s) without the use of a tool or 
breaking a security seal, any weight indication or other information (error 
codes) that remains on the display shall not be interpreted, printed, or 
stored in memory as a valid weight. This should be tested and verified by 
disconnecting the load cell(s) or weighing element(s) while the indicating 
element is displaying; a negative gross weight or error condition, a zero 
load condition, a positive gross weight, and an overload condition. 

 

  

   
11.18.1. First remove power from the indicating element, disconnect the 

load cell input or weighing element, then reapply power to the 
indicating element.  The indicating element should display an 
error code or other meaningless information that cannot be 
interpreted, printed or stored as a correct weight. 

  

   
Perform the test with the display at a gross load zero indication.  Yes    No    NA  
   
Repeat the test with the indicator displaying the following 
conditions prior to removal of the load cell input. 

  

   
A negative gross weight or behind zero error indication.  Yes    No    NA  
A positive gross weight.  Yes    No    NA  
An overcapacity indication.  Yes    No    NA  
   
Reconnect the load cell.  The display should indicate the correct 
weight or an error code or other meaningless information that 
cannot be interpreted, printed, or stored as a correct weight. 

 Yes    No    NA  

   
11.18.2 Repeat the procedure described in 11.18.1, except the load cell   
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input or weighing element should be disconnected with the 
indicating element connected to normal power supplies. The 
indicating element should display an error code or other 
meaningless information that cannot be interpreted, printed or 
stored as a correct weight. 

   
Perform the test with the display at a gross load zero indication.  Yes    No    NA  
   
Repeat the test with the indicator displaying the following 
conditions prior to removal of the load cell input. 

  

   
A negative gross weight or behind zero error indication.  Yes    No    NA  
A positive gross weight.  Yes    No    NA  
An overcapacity indication.  Yes    No    NA  
   
Reconnect the load cell.  The display should indicate the correct 
weight, or an error code, or other meaningless information that 
cannot be interpreted, printed, or stored as a correct weight. 

 Yes    No    NA  

 
 
15.  Cash/Coin Acceptors for Self-Service ECR-POS Systems 
 
Source:  NTEP Participating Laboratories 
 
Background:  At the June 2001 Participating Laboratory meeting, one of the participating laboratories wanted 
clarification about cash acceptors criteria in the Liquid-Measuring Devices (LMD).  There was consensus that the term 
“coin” should be included with the term “cash” when describing cash/coin acceptors on retail motor-fuel devices in 
Publication 14, Section 17 of the Liquid-Measuring Devices checklist.   During the meeting it was noted that ECR-
POS Systems interfaced with scales are now capable of accepting cards, cash, and coins at self-service checkout stands 
in supermarkets.  There are no equivalent type evaluation procedures in the ECR Interfaced With Scales  checklist.  
The existing checklist for cash acceptors are directed at cash activated applications that are different than self-service 
checkout systems.  The emphasis of the existing LMD checklist is on accurately recording the coin/cash inserted into 
the system, consequences of a power interruption or deactivation, insufficient receipt paper, and provisions for 
returning cash/coin should the customer decide not to complete the transaction. 
 
Discussion:  The Sector discussed if procedures were needed in the ECR Interfaced with Scales checklist.  The 
technical advisor modified the language for incorporation into the “ECRs Interfaced with Scales” test procedures using 
underlined for new text and strikeout of text to be removed.  See Attachment to Item 15 for a copy of the cash acceptor 
test procedures from the LMD checklist modified for the ECRs Interfaced with Scales checklist.   
 
Dennis Krueger (NCR Corporation) reported that the checklist referenced in Publication 14 for Liquid-Measuring 
Devices is intended for; unattended installations and was written to ensure that product was delivered, and provide 
information on how to receive change or refunds for product not delivered.  For self-service checkout lanes in 
supermarkets, there is always an attendant to assist the customer.  Additionally, there were no manufacturers of self-
service checkout stands represented at this sector meeting that could provide additional input on the proposed checklist 
addition.   Therefore, the proposed checklist addition should not be incorporated into Publication 14. 
 
One of the participating laboratories indicated that they had evaluated a cash acceptor as a peripheral device at the 
request of the applicant in order for the cash acceptor to be listed on the CC. 
 
Conclusion:  The Sector recommends that the participating laboratories use the draft procedures on a one-year trial 
basis and report back to the NIST Technical Advisor with their comments.  Additionally, the NIST Technical Advisor 
will attempt to contact the effected manufacturers of self-service checkout systems interfaced with scales for their 
comments on the proposed checklist addition. 
 
 
16. On Screen display of required Table S.6.3. Markings and Version Number for Weighing Systems. 
 
Source:  NTEP Measuring Sector Participating Laboratories 
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Background:  At the May 2001 NTEP Laboratory meeting, the Measuring Sector Laboratories discussed marking 
requirements for “software-based” devices such as electronic cash registers or “smart recording elements” interfaced 
with devices.  In some cases, the indicator for the system is a generic computer display.  If the required markings are 
placed on the display at the time of installation and then at some time future time the display is replaced, the required 
markings may be lost.  The laboratories agreed that a real time or “software-based” display of the model, capacity, unit 
of measurement, and other required markings on the display are preferable.  The laboratories also agreed that the 
information could either be continuously displayed or displayed by pressing a single key (a series of keystrokes could 
be permitted with on-screen prompts and directions).  The laboratories agreed to forward a proposal to the Measuring 
Sector for consideration at its 2002 meeting. The intent of the proposal is to modify Handbook 44 paragraph G-S.1.1 to 
allow a real time display of the required marking information for software-based systems. 
 
The Measuring NTEP Participating Laboratories recommended adding the following language to the last paragraph of 
G-S.1. Identification: 
 

For software-based devices the model and software version numbers may be shown on the display 
screen provided the required information is displayed either continuously or by pressing single key or 
a series of keys.  Clear instructions for accessing the identification information shall be provided 
when a series of keystrokes is required. 

 
The Weighing Sector has permitted this on ECR systems and “smart recording elements” based on the interpretation 
that software-based markings were more permanent (and practical) than physical markings on compatible generic 
hardware not supplied by the OEM.   
 
Discussion:  The NIST Technical Advisor reported on the discussion and conclusion of the September 2001 NTETC 
Measuring Sector meeting.  The Measuring Sector recommended the following language for submission to the NCWM 
S&T Committee:  
 

For software-based, not built for purpose devices, the required markings may be shown on the 
display screen provided the required information is displayed either continuously or by pressing 
single key or a series of keys.  Clear instructions for accessing the identification information shall be 
provided when a series of keystrokes is required. 
 

The NTETC-Measuring Sector also drafted a definition for “built-for-purpose” devices that was based on the Canadian 
definition (the definition was not available for review by the weighing sector at the time of their meeting). 
 
The Weighing Sector supports the concept of allowing many of the required markings to be displayed in real time by 
the device however, felt that the markings should not be limited to “not made for purpose” devices and G-S.1. 
Identification information. 
 
There were also concerns raised that the information could be overridden in the software and questions about whether 
NCWM would consider the information on a display as permanent.   Some of the private sector members felt that as a 
minimum, there still needs to be physical markings on the hardware whether or not the device is “Made for Purpose.” 
 
Gary Lameris (Hobart Corporation) reported that Scale Manufacturers Association (SMA) is working on a uniform 
method for displaying marking information.  Mr. Lameris will be presenting a proposal at the SMA meeting in 
November 2001. 
 
Conclusion: The Weighing Sector could not support the language proposed by the Measuring Sector.  The Weighing 
Sector supports the concept of the proposal; however, it feels that the language needs further development, should 
encompass other required markings, and should not be limited to “made for purpose” devices.     
 
The Weighing Sector’s vote was 9 in favor and 3 opposed on the following alternate language for consideration by the 
NCWM S&T Committee as either a developing or informational item that modifies the General Code paragraphs G-
S.1. Identification” and “G-S.7. Lettering.” 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the 
measurement process but not having any metrological effect, shall be clearly and permanently 
marked for the purposes of identification with the following information: 
 
The required markings may be shown on the display screen provided the required information 
is displayed either continuously or by an operator action (such as keyboard entries, touch pad, 
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etc).  Clear instructions for accessing the information shall be provided, as a minimum, on the 
Certificate of Conformance unless the information is continuously displayed during normal 
operation.   
 
The manufacture and model designation shall either be continuously displayed or permanently 
marked on the device. 

 
G-S.7.  Lettering. -  All required markings and instructions shall be distinct and easily readable 
and shall be of such character that they will not tend to become obliterated or illegible. 
 
The required markings may be shown on the display screen provided the required information 
is displayed either continuously or by an operator action (such as keyboard entries, touch pad, 
etc).  Clear instructions for accessing the information shall be provided, as a minimum, on the 
Certificate of Conformance unless the information is continuously displayed during normal 
operation.    

 
 
17. Livestock Scale Capacities 
 
Source: Cardinal Scale Manufacturing Company 
 
Background:   There appears to be some confusion regarding the acceptable minimum capacity requirements for on 
livestock scales.  The 2000 Edition of NCWM Publication 14 states in section 64.1.2.1: 
 

If the capacity of the scale does not equal or exceed 110 lb per square foot, the scale is not suitable for 
weighing livestock  (ref: Packers & Stockyards formula for determining the used capacity of Livestock 
scales). 

 
Furthermore, at the end of section 64.1.1.1 of the checklist the following note also appears: 
 
 Note:  Used capacity should be based on 110 lb per square foot of platform area. 
 
As of September 30, 2000 there were 25 NTEP Certificates of Conformance for Livestock Scales.  Of these, 20 
certificates listed models that had nominal capacities less than 110 pounds per square foot of platform area.  Paragraph 
64.1.2.1 appears to suggest that this requirement is based on a Packers & Stockyards Administration requirement.   
 
When contacted, the Packers & Stockyards Administration representative stated that they do not consider the 110 
pounds per square foot to be a requirement for weighing capacity but, rather, a value on the load-bearing capacity of 
the scale platform.  Sometime during the 1940’s a study was conducted to determine the force per unit area applied by 
cattle, sheep, and swine.  After collecting and analyzing data, the 110 pounds per square foot value was deemed to be 
appropriate for cattle. 
 
Many of the livestock scales listed on NTEP certificates are used in sales arenas where the scale platforms can be large.  
Based on the present 110 pounds per square foot requirement, and assuming a nmax of 10 000 and a emin of 5 pounds, 
the largest platform size can be calculated by dividing the maximum capacity of 50 000 pounds by 110 pounds per 
square foot yielding a maximum platform size of 454.5 square feet.  The 454.5 sq ft is too small for many sales arenas. 
 
The maximum nominal capacity of a livestock scale is presently defined in S.6., Table S.6.3.a. and Table S.6.3.b. of 
Handbook 44 as the concentrated load capacity multiplied by the number of sections less one half (Note:  This will 
change if language is adopted that CLC requirements no longer apply to livestock scales).  Is it appropriate to define a 
minimum nominal capacity beyond the minimum number of divisions allowable for a Class III L scale? 
 
The following is additional information from John Edmonds, GIPSA (formerly Packers and Stockyards 
Administration. 
 

Used Capacity On Livestock Scales  
 
Several years ago, Packers and Stockyards Programs (P&SP) personnel conducted a study to 
determine the used capacity of scales used to weigh livestock. The used capacity of livestock scales 
was determined for cattle, calves, hogs, sheep, and lambs. P&SP determined that in one square foot 
of usable scale deck, you could reasonably load the deck with 110 pounds of cattle, 70 pounds of 
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calves or hogs, and 50 pounds of sheep or lambs. These weights are not absolute; for example, with 
very crowded loading of the scale, the 110 pounds per square foot for weighing cattle is slightly 
greater and the 70 pounds per square foot for weighing hogs is slightly less.  
 
The purpose of determining the used capacity was to reduce the amount of labor, equipment, and 
time it took to test a livestock scale. Frequently, P&SP found scales with a rated capacity greater than 
what it could contain for actual use. For example, a scale marked with a capacity (beam/dial) of 20 
000 lb, but the deck size could only accommodate 15 000 pounds of cattle based upon the platform 
size. In this example, the scale did not need to be tested to 20 000 lb since it could only be used to 
weigh 15 000 lb of cattle. Testing to 15 000 lb saved time, labor, and equipment needs and still met 
the testing needs. 
 
P&SP does not have any information from the initial study. We did find the used capacity procedures 
in Scales and Weighing Memorandum No. 4, "Selection, Installation and Maintenance of 
Commercial Livestock Scales, dated June, 1967. This procedure is also referenced in, “The 
Examination of Weighing Equipment,” National Bureau Standards, Handbook 94, issued March 
1965. 

 
Because the Packers & Stockyards Administration figure pertains only to the scale platform’s ability to bear the force 
of multiple animals in a minimum area, Cardinal Scale Manufacturing Company proposed the following changes to 
Publication 14 to the Sector for discussion and review: 

 
64.1.1 Performance Tests for Livestock Scales with 2 Sections: 
 

64.1.1.1 If the load bearing ability of the scale platform does not equal or exceed 110 lb per square 
foot as specified by the manufacturer, the sale is not suitable for weighing livestock  (ref:  Packers & 
Stockyards formula for determining the used capacity of Livestock scales). 

 
 Conduct two sets of increasing load and shift tests over each corner . . .  
  
 Note:  Used capacity should be based on 110 lb per square foot of platform area. 
 
64.1.2 Performance Tests for Livestock Scales with More than 2 sections: 
 

64.1.2.1. If the capacity load bearing ability of the scale platform does not equal or exceed 110 lb per 
square foot as specified by the manufacturer, the scale is not suitable for weighing livestock (ref:  
Packers & Stockyards formula for determining the used capacity of Livestock scales). 

 
Discussion:  The Sector considered the recommendation and justification provided by Stephen Langford (Cardinal 
Scale Manufacturing) and the additional information provided by Mr. Edmonds (GIPSA).  The proposal as submitted 
would eliminate the confusion regarding minimum capacities on livestock scales.  Further discussions indicated that 
Publication 14 requirements for 110 lb per square foot is in fact a tool used by Grain Inspection Packers and 
Stockyards Administration (GIPSA) and weights and measures inspectors to determine the suitability of the scale and 
determine the minimum amount of test loads that would be applied to the scale during official test.   
 
Many of the public sector members felt that the 110 lb per square foot was a suitability requirement that should not be 
part of Publication 14.  The private sector members also indicated that most livestock scales would have a lower 
capacity if they were designed with the used capacity of 110 lb per square foot. 
 
It was also noted that Publication 14, “Section 64. Performance and Permanence Tests for Livestock Scales” will need 
to be amended if the requirement for livestock scale CLC markings is removed from Handbook 44 (See 2001 S&T 
Item 320-4 footnotes 12 and 14). 
 
Conclusion:  The Sector recommends that the 110 lb per square foot reference in NCWM Publication 14 be removed 
and recommends the following amendments to the Digital Electronic Scales Checklist Section 64.1.1. and 64.1.2.     
 
Digital Electronic Scales Page 1-86 
 
64. Performance and Permanence Tests for Livestock Scales 
 

64.1 Initial Type Evaluation (Field) Performance Tests 
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64.1.1. Performance Tests for Livestock Scales with 2 Sections:  
 
 64.1.1.1. Conduct two sets of increasing load and shift tests over each corner at 1/4 the 

nominal capacity of the scale. Be careful not to exceed the CLC of a section when 
loading the weights.  Record increasing/decreasing load indications as you add 
weights to or remove weights from the platform in at least five equal intervals.  For 
the first set, perform this test on each corner and check zero balance before going 
on to the next corner.  For the second set, complete the increasing load build up on 
one corner and move the weights to the next corner without unloading the scale.  
For each set when all the weights have been removed, record the return to zero.  
The scale must return to zero within one-half of a scale division.  When analyzing 
the return to zero, consider the length of time the load was on the scale and for 
possible temperature changes that may have occurred during the test.  Next, 
conduct an increasing/decreasing load test to the scale nominal capacity or at least 
to the used capacity by distributing the test load over the platform in at least five 
equal intervals and record the error for each interval.  

 
Note:  Used capacity should be based on 110 lb per square foot of platform area. 

 
64.1.2. Performance Tests for Livestock Scales with More than 2 Sections: 

 
64.1.1.2. If the capacity of the scale does not equal or exceed 110 lb per square foot, the 

scale is not suitable for weighing livestock (ref: Packers & Stockyards formula for 
determining the used capacity of Livestock scales).  At least two complete sets of 
shift tests shall be conducted over each section.  . . .  

 
 
18. Zero and Tare on a Single Indicating Element Interfaced with Multiple Platforms. 
 
Source:  Ohio NTEP Participating Laboratory 
 
Background:  The Ohio NTEP Participating Laboratory has recently received several applications for indicating 
elements with multiple displays with the ability to simultaneously display the indication of each weighing element in 
addition to a summed weight display.   
 
Publication 14 for Digital Electronic Scales, Section 34.7. Multiple Load Receiving Elements states that: 
 

 “There must be a means for setting each weighing element to a zero balance indication.  The 
zero-setting mechanism shall not operate independently on a summed weight indication when values 
for individual weighing elements can be displayed.” 

 
The current wording does not take into account the possibility that one of the two weighing elements may be out of the 
zero range.  Additionally, there are no guidelines for the determination of tare and net weights especially when one of 
the weighing elements is empty.  Ohio has included examples of different acceptable scenarios for both zero and tare.  
See Attachment for Item 18 for examples using multiple deck systems. 
 
Discussion:  The Sector reviewed and discussed the specific scenarios of multiple scale applications with individual 
and summed weight indications in the attachment to agenda item 18.   
 
The current evaluation procedures in Publication 14 do not adequately address the scenario of zeroing multiple scales 
when one or more of the scales are out of zeroing range.  This scenario raises the question about the operation of the 
semiautomatic (pushbutton) zero; is the zero setting means intended to re-zero all the scales.  Another concern raised is 
should the summed indication, should the summed indication display an error condition or not zero any of the scales 
one of the scales is below zero.  One of the private sector members noted that it is unreasonable to prohibit the re-zero 
of some of the scales if the indicator cannot re-zero all of the scales.  It is a user requirement for the operator to 
maintain the zero condition of the scales.  Some of the public sector members indicated that allowing the summed 
weight to be re-zeroed if one or more of the individual scales were out of a zeroing range may result in inaccurate 
summed weights.   It was reported that this is not the case in all applications. For example, hopper scales used in 
automatic bulk weighing applications are required to record the no-load reference for each draft.  Additionally, “CAT” 
scales having summing indications for two or more vehicle scales installed end to end where the individual axle 
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groupings rest on each scale.  The axle weights are not considered “legal for trade” while the summed gross weight is 
valid if the summed indication started from a zero reference regardless of the zero condition of the individual scales.  
Type evaluation cannot anticipate all possible weighing applications.  Manufacturers do not always know the intended 
application at the time they manufacture or sell a device.   
 
There was also a discussion of tare for individual indications and the summed indications.  The summed indication 
may contain weight information from scales with different division sizes.  It was suggested that language be developed 
for this scenario based on the language for tare setting mechanisms on multi-interval/multiple-range scales and that 
indications and recorded representations of GROSS/TARE/NET are mathematically correct. 
 
Conclusion:  The Sector agreed that the examples described in the attachment for item 18 are correct and accurately 
represent a truthful representation of the loaded condition on each scale.  The NIST Technical Advisor, Bill West 
(Ohio NTEP Laboratory) and Darrell Flocken (Mettler-Toledo) will develop language that incorporates the attached 
examples into acceptable use of the zero and tare features in a single indicating element interfaced with multiple 
weighing elements for Publication 14, Section 34.7.  The draft language will be sent to the Sector members in 
attendance for review and comment by January 1, 2002. 
 
 
19. Screen Savers on Electronic Cash Registers and Point-of-Sale Systems (ECR/POS) 
 
Source:  NIST 
 
Background:  In the past few years, ECR manufacturers have been adding screen saver features to CRT displays.  The 
function of the screen saver can be metrologically significant because zero information may not be available to the 
customer and operator at the start of a transaction. Therefore the screen saver feature needs to be evaluated by NTEP to 
insure compliance to all requirements. This is particularly important if the CRT is also the primary display. 
 
When ECRs with screen savers were first submitted for evaluation, the labs used applicable portions of the scales 
checklist (section 11.8.4, page 1-36 requires an explanation of dashes) or required that provisions were made that 
would allow the operator to comply with UR.4.1. Balance Condition.  (G-S.5.1. General. - appropriate in design of the 
indicating element).    
 
This issue was last discussed during the 1999 Weighing Sector.  The Sector concluded that it was appropriate to treat a 
screen saver mode the same as a sleep mode.  The same safeguards and requirements should apply.  Language was 
added to the Scales checklist in Publication 14, but nothing was added to the “ECR Interfaced with Scales” checklist 
that specifically addresses the “screen saver” feature, and therefore, no procedures can be applied consistently to ECRs. 
 
There may also be a problem with different field interpretations of Handbook 44, paragraph S.1.1. Zero Indication (c) 
since an inspector may expect that weight information or information other than a continuous digital zero indication 
must be displayed when the ECR is not in a normal operating mode. 
 
The following are examples of screen saver systems are acceptable: 
 
 -The “active” weight display floats around a blank screen. 
 

-The screen saver cannot be activated until a transaction has been completed.  Once the transaction has been 
completed and the screen saver activated, the POS system automatically logs off the cashier thus requiring the 
cashier to log back on, giving the cashier the opportunity to verify zero before starting the next transaction. 

 
-The display cannot enter the screen saver mode if the scale is not at zero, and anytime (if in the screen saver 
mode) the scale moves off of zero, the screen saver turns off. 

 
Type evaluation should also verify below zero and over-capacity scale conditions in conjunction with the screen saver 
mode to ensure the performance of the system’s screen saver mode is acceptable.  The verification is important since 
the output of many scales send only an error signal or other flag to the ECR along with below zero and over capacity 
weight information. 
 
Additionally, screen saver modes may not be appropriate with self-service ECR/POS interfaced with scales without 
adequate directions for the customer. 
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Discussion:  The Sector discussed the three “screen saver” options listed above. There was some discussion that the 
second option did not comply with Scales Code Section 2.20., paragraph S.1.1. Zero Indication. Subparagraph (c) in 
that the scale indication did not return to a continuous zero indication when the scale either drifted or was placed in an 
out-of-balance condition.   Some of the other sector members were of the opinion that Handbook 44 paragraph S.1.1. 
was intended for devices in the normal mode of operation and not intended for other modes of operation that are not 
suitable for customer transactions such as the screen saver mode.  The sector members agreed that this might not be 
appropriate for a stand-alone scale, however, when interfaced with an ECR, the system automatically logs off the 
cashier and requires cashier intervention to return the system to its normal operation where it becomes a user 
requirement for the operator to maintain the device at zero.   There was also a suggestion that the Publication 14 
checklist for Digital Electronic Scales be consistent with the ECR Interfaced with Scales Checklist.  
 
Conclusion:  The Sector agreed to recommend that the three examples listed in the agenda be incorporated into 
Publication 14 ECRs Interfaced with Scales checklist, and where applicable, in the Digital Electronic Scales Checklist. 
The NIST Technical Advisor will develop language for both checklists.  The language was circulated and balloted 
among the sector members in mid-December 2001 with comments and suggestion due by January 4, 2002.   
 
The Sector voted in favor of recommending language proposed by the NIST Technical Advisor for the 2002 Edition of 
NCWM 14 to the NTEP Committee (9 Affirm, 3 Neg.. 3 Abst. on the language for the Scales checklist and 8 Affirm, 3 
Neg., 4 Abst. on the language for the ECR Interfaced with Scales checklist).   
 
20. NTEP Evaluations and User Requirements in the Scale Code 
 
Source: Maryland NTEP Participating Laboratory 
 
Background:  There has been some recent discussion that NTEP should not be evaluating devices for user 
requirements.   
 
User requirements are directed to the owner and the operator of a device.  User requirements apply to the selection, 
installation, use, and maintenance of devices.   
 
Specification requirements relate to the design of equipment.  They are directed particularly to manufacturers of 
devices.   
 
Two user requirements in the Scales Code, paragraphs UR.1.4. Grain-Test Scales: Value of the Scale Division and 
UR.3.9. Use of Manual Gross Weight Entries, are currently included in NTEP evaluations.   A determination should be 
made as to whether to remove these requirements from NCWM Publication 14 checklist or propose the removal of the 
items from the user requirements of the scales code and renumber them as device specifications. 
 
One such example where Publication 14 criteria are base on a user requirement is the requirement that percentage 
calculations may not be displayed unless the value of the scale division is less than or equal to 0.2 g for loads up to 500 
g and less than or equal to 0.5 g for loads greater than 500 g and references Scales Code paragraph, U.R.1.4. Grain-
Test Scales: Value of the Scale Divisions.   
 
The requirement applies to a specific type of scale.  If the paragraph is intended for general-purpose scales used in 
grain applications, the wording and title should be amended in Handbook 44.     
 
Handbook 44 Scales Code paragraph U.R.3.9. Use of Manual Gross Weight Entries list the suitable uses of manual 
gross weight entries such as postal scale applications and issuing credits based on weight in a POS system.  The 
manual gross weight feature is a metrological characteristic however it is limited to certain applications. 
 
The Sector also discussed paragraph UR.3.9. at the 2000 Sector meeting.  Manual gross weight entry is not allowed in 
all applications.  The Sector agreed the feature should be restricted to the appropriate use or it should be a sealable 
feature (on or off).  
 
Discussion:  The Sector reviewed the reference paragraphs to determine if they should be amended from User 
Requirements to device Specifications.   The Sector noted that Scales Code paragraph “S.1.12. Manual Gross Weight 
Entries.” is a device specification used in conjunction with paragraph “UR.3.9. Use of Manual Gross Weights.”  It was 
also noted the Publication 14, Digital Electronic Scales Checklist, Section 17. Manual Gross Weight Entries, does not 
have any code references listed. 
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One of the private sector members stated that manufacturers did not have a problem with the specification in paragraph 
S.1.12., but the suitability of a particular weighing application for manual gross weights is a user requirement and 
should be a field enforcement issue.  However, the public sector members felt that the official will either tell the user 
not to use manual gross weights or instruct the user to disable the feature, which may require assistance from the 
manufacturer.     
 
John Elengo (consultant) suggested that language could be included in the Certificate of Conformance that would list 
the suitable uses for the manual gross weight entry feature. 
 
The NIST Technical Advisor also reported that there is a proposal to the NCWM S&T Committee to amend paragraph 
UR.3.9. Manual Gross Weight that would allow the entry of net weights determined on a different certified scale. 
 
320-4  U.R.3.9.  Use of Manual Gross Weight Entries 
 

UR.3.9. Use of Manual Gross Weight Entries. – manual gross weight entries are permitted 
for use in the following applications only: (1) point-of-sale systems interfaced with scales 
when credit is being given for a weighed item, or when an item is pre-weighed and marked 
with the correct net weight; (2) when a device or system is generating labels for standard 
weight packages; (3) when postal scales or weight classifiers are generating manifests for 
packages to be picked up at a later time; and (4) on livestock scale systems that generate 
weight tickets to correct erroneous tickets. 
(Added 1992) (Amended XXXX)  

 
The participating laboratories agree that NTEP should only evaluate compliance for device specifications and 
tolerances.  They should however be aware of applicable user requirements.  If a user requirement is intended to 
prevent the facilitation of fraud by a device feature, then the applicable Publication 14 sections should include the 
Handbook 44 reference for the feature and G-S.2. Facilitation of Fraud.  
 
In the case of Publication 14, section 17. Manual Weight Entries, code references should be added to the checklist 
(Code References: as G.S. 2 and S.1.12.). 
 
Conclusion:  The Sector recommends that Steve Cook, NIST Technical Advisor, and Stephen Patoray, NTEP 
Director, work together and review Publication 14 to verify that all checklist requirements and procedures are 
referenced to applicable Handbook 44 paragraphs.  They will provide a status report to the participating laboratories in 
June 2002. 
 
Additionally, the Sector recommends the following underlined code references be added to Publication 14, Digital 
Electronic Scales, Section 17 (page 1-46) and Section 37 (page 1-61). 
 
17. Manual Weight Entries 
 
Code References:  G-S.2. and S.1.12 
 

17.1.   Manual entries of gross weights are permitted for use in only the following applications: 
(1) POS systems when giving credit; (2) when generating labels for standard weight 
packages; (3) postal and package shipping scales when generating manifests for pick-up 
at a later time; and (4) on livestock scales to correct erroneous tickets. 

Yes   No   NA  

 
37. Grain Test Scales 
 
Code References:  G-S.2., S.2.1.2., and S.2.3. 
 
Grain test scales are those used for weighing grain samples to determine moisture content, dockage, weight per unit 
volume, etc.  These scales may compute percentages based upon a stored sample weight and a load placed on the scale 
platform.  The scale may also compute a weight per bushel or hectoliter based upon a specified volume of grain placed 
on the platform. 
 
 
21. Weight Hold Feature on Indicators 
 
Source:  NTEP Participating Laboratories 
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This item was discussed at the 2000 NTEP Participating Laboratory meeting.  A lab had an indicator that had a [Hold 
Weight] feature as a standard operational function. When it was pressed, the display holds the current weight 
information for 10 seconds.  Afterward, it updated and refreshed the display.  The manufacturer also provided a [live] 
key above the [Hold weight] key to allow the operator to update the display sooner.  The device would not print while 
the display held the weight.  The laboratory asked for input about the appropriateness of this feature. 
 
The Participating Laboratories recommended modifying Publication 14, Digital Electronic Scales Checklist Section 19, 
by including the following language: 
 
19.4 A “hold” feature, that is, a feature that locks a weight value into the primary display or permits the printing of 

the ticket is not acceptable.   
 
They also recommended that Scales Checklist Section 36.13 for Livestock and Animal Scales Systems should be 
amended to include the proposed language shown above. 
 
Discussion:  The Sector reviewed the proposed wording.  There was some discussion on the need for the [hold] weight 
feature on automatic indicating scales.  It was also noted that many NTEP scales have the ability to print tickets or 
labels thus negating the need for the hold feature.  The Sector felt that this feature was primarily intended for clinical 
(person-weigher) non-commercial applications.   
 
After the meeting, the NIST Technical Advisor questioned whether Section 19, Facilitation of Fraud – Appropriate 
Design – Power Interruptions was the appropriate location for the language and recommended that the language be 
incorporated into Section 11, Indicating Elements – General. 
 
Conclusion:  The Sector agreed to recommend the following underlined language be incorporated into the next edition 
of Publication 14, Digital Electronic Scales, Sections 11 (page 1-37) and 36 (page 1-60) and will forward its 
recommendation to the NTEP Committee for approval. 
 
11. Indicating and Recording Elements - General 
 
Code Reference: G-S.2., G-S.5.1., G-S.5.2.2., and G-S.1.2 
 

11.17   A "hold" feature, that is, a feature that locks a weight value into the primary weight 
display and permits the printing of  tickets, is not acceptable.   

Yes   No   NA  

 
36. Livestock and Animal Scale Systems 
 
Code References: S.1.1. and G-S.5.6. 
Code Reference: G-S.5.1. 
Code Reference: G-S.5.6. 
Code References: G-S.5.1. and G-S.2. 
 

36.13   A "hold" feature, that is, a feature that locks a weight value into the primary weight 
display and permits the printing of multiple tickets, is not acceptable permitted.  
However, weight values may be stored into memory for scoreboard, CRT, or other 
nonadjustable memory if the animals are weighed prior to entering the sales ring and the 
weight values may be recalled when the animals enter the ring. 

Yes   No   NA  

 
 
22. NTEP Technical Policy Publication 14 Section B.5.b. Change Platform Area to Length and Width 
 
Source:  Maryland NTEP Participating Laboratory 
 
Background:   The Maryland Participating laboratory proposed a change to Publication 14 Section B.5.b  Weighing 
Systems, Scales, or Weighing Elements of 30 000 lb or Less as follows: 
 
 b. have platform lengths and widths up to, but not larger than, the device evaluated at each capacity.  
 
The justification provided was that no data has been presented to indicate that platform sizes larger than 125 percent of 
the device evaluated will perform accurately. 
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At its 2000 meeting, the Sector concluded that the present requirement which states that the models to be submitted for 
evaluation shall be those having the largest platform area and width for each of the capacities submitted is appropriate.  
The Sector also agreed that B.2. (2nd  part b.) be revised as follows: 
 

b. have platform areas lengths and widths up to but not larger than 125 percent of the length or width that 
evaluated at each capacity,” 

 
During the review of the changes planned for the 2000 Edition of Publication 14, it was noted that the proposed 
language in the Sector Summary, if taken out of context could be misinterpreted to allow an increase to both the length 
and width.  Stephen Patoray and the NIST technical advisor editorially amended the Sector’s recommended language 
to reflect the intent of the Sector and forwarded to the NTEP Committee the following (2nd  part b. remains the same 
and added c.): 
 
 b. have platform areas up to but not larger than that evaluated at each capacity, 
 

c. have platform lengths or widths not larger than 125 percent of the length or width evaluated at each 
capacity, 

 
Essentially, the statement limiting the platform area to the device submitted for evaluation remains unchanged, and a 
new statement was added allowing for increased lengths or widths up to the limit of 125 percent.  For example:  a 
model with a platform 5 feet x 5 feet (25 ft2) submitted would allow a model with a platform 4 feet x 6 feet (24 ft2 ) to 
be covered by the CC.   
 
Discussion:   The language proposed by the Maryland Participating laboratory came from the Sector report.  The 
amended language submitted to the NTEP Committee and subsequently adopted for Publication 14 had not been 
distributed to the Participating laboratories.  
 
The NTEP Director reported that the language recommended during the 2000 Sector meeting would allow an applicant 
to build a 5’ x 5’ scale based upon the NTEP evaluation of a 4’ x 4’ scale.  Increasing the length and width by 25 
percent resulted in an increase of the platform area by 64 percent. This was not the Sector’s intent at the 2000 Sector 
meeting.  Some of the public members felt the language amended by the NTEP Director and the NIST Technical 
Advisor was still confusing and suggested the language in b. and c. be combined. 
 
The NTEP Director also noted that there is no guidance in Publication 14 if a manufacturer submitted a 2000-lb 
capacity 4’ x 4’ scale and a 10 000-lb capacity 8’x10’ scale, would the CC include a 4000 lb capacity, 8’ x 10’ scale. 
The question was asked about the sizes of platforms for capacities between the capacities that were submitted 
 
Conclusion: The Sector recommends the following amended language for Publication 14, Digital Electronic Scales 
Technical Policy Part B Section 7, b. and c. be combined into one statement to clarify the intent of the Sector for 
acceptable changes to the platform for lengths and widths: 
 
B.  Certificate of Conformance Parameters 
 
7.  Other Platform Weighing Systems, Scales or Weighing Elements of 30 000 lb Capacity or Less 
 

The models to be submitted for evaluation shall be those having: 
 

a. the lowest capacity and the highest capacity 
b. the largest platform area for each of the capacities submitted 
c. the most resolution (highest number of scale divisions) 
d. the smallest scale division value (d). 

 
A CC will apply to all models that: 

 
a. are within the range of capacities, 
b. have platform areas up to but not larger than that evaluated at each capacity, with lengths or widths 

no greater than 125 percent of either dimension tested (i.e. If a  5’ x 5’ scale is tested and passes 
evaluation, then a 6’ x 4’ scale would be included on the CC.  A 3’ x 8’ scale could not be included 
without additional testing), 
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c. have platform lengths or widths not larger than 125 percent of the length or width evaluated at each 
capacity, 

c d. have the same number of scale divisions or fewer, 
d e. are within the range of the values of the scale division, 
e f. have a platform construction with material similar to that of the equipment evaluated. 

 
The Sector also asked the SMA technical committee to draft size criteria (for scales less than or equal to 30 000 lb) for 
capacities that are between the capacities submitted for evaluation.  
 
 
23. Parcel Shipping Scale Applications 
 
Source:  Maryland Participating Laboratory 
 
Background:  Ad hoc decisions have been made on shipping applications.  NTEP focused on the response to four 
separate questions regarding printed and displayed information.  
 

1. Should the shipping label for the packages be included in the evaluation of the system (G-S.5)? 
2. What should be the minimum information requirements for the receipt? 
3. Should the displays noted above increment in the same scale division as the primary weight display?  

Should the “package weight” display be marked with a capacity x d statement? 
4. Since the system allows manual gross weight entries for initial direct commercial transactions, does this 

manner of operation comply with HB44?    
 
The Sector reviewed the following laboratory responses for uniform language for shipping scale receipt and display 
information that could be incorporated into applicable sections of Publication 14 (Scales, MDMD, and AWS): 
 
The shipping label for the package contains the actual weight, package dimensions  (when applicable), and other 
applicable charges or alternatively, a reference number with the applicable information located in a computer file.   
 
Question 1. Should the shipping label for the packages be included in the NTEP evaluation of the system (G-S.5)? 
 
 Laboratories Response: No. 
 
Question 2. What should be the minimum information requirements for the customer receipt? 
 

Answer: the minimum information on the receipt should include: actual weight, billed weight, package 
dimensions (when applicable), dimensional weight (when applicable) and the total price. 

 
A. Are the abbreviations for weight (Wgt), and  pounds (lbs) acceptable? 

  
 Laboratories Response: The abbreviations are unacceptable. 
 
 B. Should we use the terminology defined in the Multiple Dimension Measuring Devices Tentative Code?  If 

not, what terminology should we use?   
  
 Laboratories Response: Use the following terminology defined in the Multiple Dimension Measuring 

Devices Tentative Code. 
 
   

Information MDMD Code 
Reference 

Receipt and/or  
shipping label of 
DUT 

Acceptable 
Abbreviations?? 

weight used in the computation of 
the charge (actual or dimensional) 

Billed Weight Billable Wgt Billed Wt 

actual weight Scale Weight? Actual Wgt Scale Wt, Actual Wt, 
Scale, Actual, ? Gross? 

package dimension Dimensions Pkg Dimensions/ 
DWT 

Pkg Dim 

dimensional weight Dim Weight Billable Wgt Dim Weight, Dim Wt 
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Question 3.  The “package weight” display (in the service window) and the “Actual Shipment Weight” display (in the 
detail window) are the actual weight of the package before rounding to the next pound.  The value of the scale division 
in the displays (0.1 lb) is larger than the division of the primary weight display (0.05 lb). 
 
a. Should the displays noted above increment in the same scale division as the primary weight display?   
 
b. Should the “package weight” display be marked with a capacity x d statement? 
 

Laboratories Response: The weight display may round; but it must round to the division in which the rate 
is determined, and it must be evaluated as a weight classifier.  The display must be marked with the 
capacity x d. 

 
The other scales are accessible in the operator’s menus.  The operator must select the scale model and communication 
port to enable an optional scale.   
 
c. Should the additional scale parameters be made sealable or removed? 
 
 Laboratories Response: The parameters should be sealable or they should be removed.    
 
Question 4.  
 
NIST Handbook 44 notes that manual gross weight entries are permitted for use in shipping applications when postal 
scales or weight classifiers are generating manifests for packages to be picked up at a later time.   
 
The system allows manual gross weight entries for initial direct commercial transactions.  Does this manner of 
operation comply with Handbook 44?    
 
Laboratories Response: Manual weight entries are referenced in the User Requirements of Handbook 44.  NTEP 
does not evaluate User Requirements. 
 
Discussion:  The Sector also discussed the same questions regarding shipping scale applications. 
 
In response to question 1, the Sector agreed that NTEP should not evaluate these systems since this is probably outside 
the scope of NTEP. 
 
In response to question 2, the private sector members indicated that there would be confusion and complaints among 
customers with what appears to be two different weights with the actual weight being smaller than the billed 
(classified) weight.  The NCWM S&T Committee should address the subject of minimum receipt information. 
 
There was no additional discussion on question 3. 
 
In response to question 4, the Sector had some discussion that the manual input of dimensions has been accepted in the 
past.  The device (ruler, tape measure and etc.) used to determine the dimensions was not part of the weighing system. 
 
Conclusion:  The Sector felt that this is a developing issue and that the participating laboratories should develop 
specific proposals to amend Handbook 44 and Publication 14 that would facilitate review and discussion of this item to 
arrive at acceptable printed receipt and display requirements in postal and shipping scale applications. 
 
 
24. Last Item:  Location of Next Meeting 
 
Discussion: Maryland is next on the rotation for meeting locations at the full service participating laboratories. There 
were no alternate suggestions and the Sector indicated that is flexible with meeting dates from mid September to early 
October. 
 
Conclusion:  No further action is required by the Sector.  The NTEP Director will notify the Sector with specific 
locations and dates. 
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Carry-Over Items 
 
 1. CLC on Livestock Scales 
 
Background:  For additional background information, refer to the October 2001 Weighing Sector Summary Agenda Item 
and the Report of the 77th Annual Meeting of the National Conference on Weights and Measures (NCWM), 
Specifications and Tolerances Committee (S&T) Agenda Item 320-1B.  As a result of the vote of the NCWM, the item 
was been returned to the S&T Committee and the Weighing Sector for additional development.  
 
The Sector should make a recommendation to the NCWM S&T Committee that the proposed amendment to the CLC 
definition be treated as a separate agenda item.  The Sector may also want to consider reducing the amount of test load 
prescribed in proposed paragraph N.1.3.4.2. to approximately 500 d. This number has been selected because it complies 
with the minimum load requirements in paragraph UR.3.8. Minimum Load for Weighing Livestock, test loads can be 
safely applied to the scale, and the minimum test load is an adequate test load to verify that individual load bearing points 
are accurately adjusted.  The NIST Technical advisor suggested the following language for consideration by the Sector:  
 

N.1.3.4.2.  Prescribed Test Pattern and Test Loads for Livestock Scales with More Than Two Sections and 
Combination Vehicle/Livestock Scales.  A minimum test load of 5000 kg (10 000 lb) or one-half of the rated 
section capacity, whichever is less, shall be placed, as nearly as possible, successively over each main load 
support as shown in the diagram below.  For livestock scales manufactured between January 1, 1989, and 
January 1, 2003, the required loading shall be no greater than one-half CLC. (Two-section livestock scales shall 
be tested consistent with N.1.3.8.) 

 
Discussion: At its 2002 meeting, the Weighing Sector supported the recommendation that the definition for concentrated 
load capacity (CLC) be considered as a separate agenda item from the proposals for paragraphs N.1.3.4., N.1.3.4.1., 
N.1.3.4.2., and N.1.3.8.   
 
The Sector also discussed the proper test patterns and test loads described in Handbook 44 Scales Code paragraph 
N.1.3.4.2.  Prescribed Test Pattern and Test Loads for Livestock Scales with More Than Two Sections and Combination 
Vehicle/Livestock Scales.  The Sector considered the Central Weights and Measures Association recommendation that 
the shift test load be 12.5 percent of scale capacity, but no more than ½ section capacity, to be an adequate test of a main 
load support.  The NIST Technical Advisor recommended that a minimum test load of 10 000 lb be specified to facilitate 
the safe application of test weights while applying a load that more closely simulates the potential concentration of 
livestock in the corner of the scale.  The Sector noted that a test load of 12.5 percent of scale capacity that does not exceed 
the ½ section capacity is an appropriate test of the performance of the load support and also addresses the safety concerns 
associated with stacking weights.  Public sector members expressed concerns that the test load changes to N.1.3.4.2. 
should include language that allows the field official or an NTEP evaluator to apply test loads for load supports of up to 
½ section capacity. 
 
The Scale Manufacturers Association (SMA) distributed a letter dated September 20, 2002 documenting their concerns on 
S&T Agenda Item 320-5.  The letter stated that the test loads were too large; the test patterns were undefined; and that the 
shift test pattern for livestock scales be simply defined as it was prior to 1988: 
 

N.1.3.4.2. Livestock Scales With More Than Two Sections. – A shift test equal to one-half the rated sectional 
capacity shall be conducted with test loads distributed over each section of the scale. (Two section 
livestock scales shall be tested consistent with N.1.3.8.) 

 
The Weighing Sector discussed the SMA proposal and continues to believe that testing over main load supports more 
accurately reflects the actual usage of livestock scales. 
 
One of the private sector members noted that the test loads can not be centered over the main load bearing point and 
suggested adding lines to the diagram for paragraph N.1.3.4.2. similar to the lines in the diagram for paragraph N.1.3.8. 
(a) All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load Weighers, and Portable Axle-
Load Weighers.  
 
Conclusion:  At its 2002 meeting, the Weighing Sector agreed to support a separate proposal making the definition for 
concentrated load capacity a separate agenda item from the item to establish test patterns and test loads for livestock 



2002 NTETC Weighing Sector Final Summary 

3 

scales.  The Weighing Sector agreed with the Central Weights and Measures Association recommendation that a test load 
of 12.5 percent of scale capacity, not to exceed one-half section capacity is an adequate test of a main load support.  The 
Sector noted that a test load of 12.5 percent of scale capacity addresses safety concerns when stacking weights however 
those test loads are excessive should not be required for subsequent tests.  The Weighing Sector proposes an alternate new 
paragraph N.1.3.4.2. and associated diagram shown in the recommendation above that specifies a minimum test load of 
10 000 lb to facilitate the safe application of test weights while applying a load that more closely simulates the potential 
concentration of livestock in the corner of the scale.  The language is also intended to permit weights and measures 
officials and NTEP laboratories to conduct a shift test of up to 12.5 percent of scale capacity. 
  

N.1.3.4.2.  Prescribed Test Pattern and Test Loads for Livestock Scales with More Than Two Sections and 
Combination Vehicle/Livestock Scales.  A minimum test load of 5000 kg (10 000 lb) or one-half of the rated 
section capacity, whichever is less, shall be placed, as nearly as possible, successively over each main load 
support as shown in the diagram below.  For livestock scales manufactured between January 1, 1989, and 
January 1, 2003, the required loading shall be no greater than one-half CLC. (Two-section livestock scales shall 
be tested consistent with N.1.3.8.) 

 
 

 
 
 

 
 
 
 
 
 
 

 
 
 
 

 

2. NCWM Publication 14, Technical Policy E, Modification of Type - Conversion of a Vehicle Scale to a 
Livestock Scale   

 
Background:  See the 2001 NTETC-Weighing Sector Final Summary, agenda item 4, for additional background 
information. 
 
NCWM Publication 14, Technical Policy E, Modification of Type, - Conversion of a Vehicle Scale to a Livestock Scale 
(including vehicle scales used to weigh livestock or combination vehicle/livestock scales) requires the device 
manufacturer to request on the NTEP application that a Certificate of Conformance (CC) cover both a vehicle and 
livestock scale application.  The evaluation must include an NTEP test of the livestock scale if this is a new application. 
To include the livestock application on an existing CC, NTEP requires at least a “one time” test to 90 percent of the CLC 
rating.   
 
The Sector acknowledges that the S&T Committee reviewed an item that removes the CLC marking requirements and 
includes section capacity markings for livestock scales. The proposal to remove livestock scales from CLC marking 
requirements was adopted by the NCWM at its 2002 Annual Meeting.  As a result, a vehicle scale used for weighing 
livestock would also be required to have a section capacity marking, and a livestock scale used to weigh vehicles would 
also have to have a CLC marking. 
 
This subject was also discussed at the NTEP Participating Laboratories 2002 meeting in Albany, New York.  It was 
determined that a consistent policy is needed, not only for vehicle scales used to weigh livestock, but also platform scales 
used to weigh single animals and railroad track scales used to weigh highway vehicles. Combination vehicle/axle load 
scales will not be evaluated because axle scales can’t be used to determine legal-for-trade axle weights (unless the vehicle 
is weighed as a single draft) or are Accuracy Class IIII devices. 
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Steve Patoray, NTEP Director, suggested an approach used for vehicle scale deck types be considered as a possible 
solution.  An applicant requesting multiple “use applications” at the time an evaluation is requested would have the choice 
of two separate evaluations or a combined evaluation.  If two separate evaluations were the preferred option, the second 
evaluation would only consist of an initial evaluation and an applicable follow-up test from NIST Handbook 112 to verify 
the device is still working after 21-days and that the minimum use requirements have been met.  Additionally, the 
sentence “Only loads which have been applied using a method representative of the scales intended use can be counted.” 
needs to be changed, e.g., dynamic vs. static load, vehicle vs. livestock, railroad cars vs. vehicles, animals vs. pallet load 
applied by forklift or overhead crane.   
 
At their 2002 meeting, the Sector, considered the following underlined amendments developed by the participating 
laboratories at their 2002 meeting in Albany, NY. 
  
Section 62. Performance and Permanence Tests for Counter (Bench) Scales (including Computing Scales) 
 

61.11.2. Only static loads which have been applied using a method representative of the scales intended use can 
be counted. 

 
Section 63. Performance and Permanence Tests for Floor Scales 
 

63.1.3. Only pallet or container loads, which have been applied using a method representative of the scales 
intended use, can be counted. 

 
Section 64. Performance and Permanence Tests for Livestock Scales 
 

64.32. Only loads of livestock which have been applied using a method representative of the scales intended 
use, can be counted. 

 
Section 65(x) Performance and Permanence Tests for (X) Vehicle Scales and Permanently-Installed Axle-Load Load-

receiving elements 
 

65(x).7.2. Only static loads, which have been applied using a method representative of the scales 
intended use, can be counted. 

 
Section 67. Performance and Permanence Tests for Railway Track Scales Used to Weigh In-Motion 
 

Permanence Tests – Note:  There are no minimum use requirements.  
 

Section 68. Performance and Permanence Tests for railway Track Scales Used to Weigh Statically 
 
 Permanence Tests - Note:  There are no minimum use requirements.  
 
Section 69. Performance and Permanence Tests for Dynamic Monorail Scales 
 
 Permanence Testing: 
 

During the permanence period, the system will be run with the following: 
 
•  Only livestock carcasses, which have been applied using a method representative of the scales 

intended use, can be counted. 
•  At least 100 percent of the loads must be above 20 percent capacity of the device capacity. 
•  At least 50 percent of the loads must be above 50 percent of device capacity. 
 

Discussion:  Some of the public sector members expressed continued concern about the differences in the way loads of 
livestock are placed on vehicle scales.  The forces induced by highway vehicles are typically along the length of the scale 
and that vehicle scales are appropriately designed for the weight and direction of these forces.  The forces induced by 
livestock on vehicle scales are in all directions and it can’t be assumed that all vehicle scale designs can continue to 



2002 NTETC Weighing Sector Final Summary 

5 

perform within tolerance over an extended period of time due to the effect of the direction and violent movement of 
livestock.  A public sector member cited an example of a vehicle scale that was used in an installation where vehicles 
were making short turns off the end of the scale and that the scale failed to maintain tolerances.  The service agent added 
a side-to-side checking system designed for vehicle scales used to weigh livestock in order to maintain scale calibration.  
Another comment indicated that the addition of stock racks and/or concrete barriers as part of the stock racks may be of 
sufficient weight and location to cause a detrimental effect on the performance of the scale.  One of the public sector 
members also indicated a preference for the compromise test policy and procedures developed by the NTEP Participating 
Laboratories at their meeting in June 2002 (see background information above). 
 
The Scale Manufacturers Association technical committee disagrees with the positions in the previous paragraph and 
responded with the following comments as part of a letter to the NCWM S&T Committee dated September 20, 2002: 
 

1. The movement of a vehicle on the scale deck causes the deck to move in an elliptical pattern, which is why all 
vehicle scales limit transverse as well as longitudinal movement. The recent use of “rocker” type load cells 
drives this point home. These cells will rotate because of the elliptical deck movement and if rotation is not 
controlled by design, the cell cable will wind around the cell and break. To conclude that vehicle scales are not 
checked for transverse movement is simply not factual and to conclude that scale movement created by moving 
livestock is more abusive to a vehicle scale than the movement of a vehicle is technically incorrect. 

 
2. The load capacity of an average vehicle scale section is 100 000 pounds (50 000 pound capacity load cells). 

Assuming a 4-section concrete deck scale, the dead load on each section will be in the area of 9 000 pounds and 
the live load on each section at maximum rated capacity will be less than 50 000 pounds. Total load on the 
section is 59 000 pounds or only 59 percent of section capacity. The addition of racks and gates to the scale adds 
an additional 4500 to 5000 pounds at most and is well within scale design limits.  These modifications are 
subject to Handbook 44 UR.2.7, UR.4.1., and UR.4.3., and are usually approved by the manufacturers of the 
scale. In addition, because the live load uses such a small portion of the total output of each load cell, an increase 
in dead load will not change the linearity of the device. 

 
3. A legal highway truck can have a gross weight of 80 000 pounds. For the sake of this discussion, assume a 

maximum gross weight of 60 000 pounds. Also assume an average vehicle scale size of 70 feet x 10 feet (700 
square feet). The average speed for a vehicle entering onto a vehicle scale load receiver is between 3 and 5 mph. 
The load receiver is at rest when the front axle of the vehicle first touches the load receiver causing the load 
receiver to move in the direction of the truck movement. The average 70 foot x 10 foot concrete deck load 
receiver weighs about 35 000 pounds so the dynamic forces of the load receiver moving from rest is severe. 
When the truck stops on the load receiver, the inertial force created by stopping the moving 60 000-pound load 
causes an equal force on the load receiver. The same dynamics take place when the vehicle begins to accelerate 
to leave the scale. By loading the same 700 square feet of load receiver with cattle the average maximum load 
would be 77 000 pounds. The cattle enter the load receiver, not as a single 77 000-pound mass like a vehicle; but 
rather randomly until the load receiver has no space for more. Loaded to 110 pounds per square foot, the cattle 
cannot move at all. To reduce the load of cattle to 60 000 pounds (same as vehicle) the square footage they 
would occupy gathered together would be 545 square feet allowing 155 square feet of open area in which to 
move freely. For these cattle to even simulate the dynamics of the vehicle the entire herd would have to move as 
one single mass coming onto the scale and leaving the scale in like manner. Experience dictates this is not likely. 
What if an individual animal ran from side-to-side or attempted to get off the scale by climbing the stock racks? 
An average head of commercial beef cattle weighs less than 1300 pounds and certainly cannot create dynamic 
forces that come close to the vehicle scale design limits. 
 

Ross Andersen, New York, strongly believes that vehicle scales can be used with livestock without additional evaluation.  
It is a platform that weighs. 
 
The NIST Technical Advisor and one of the private sector members noted that the results of testing for permanence using 
livestock to meet the minimum use requirements might not be repeatable from one evaluation to another.  One location 
may be at a feedlot with passive livestock, where another location might be a livestock receiving and slaughtering facility 
with very active livestock.  It was also noted that it is frequently difficult for an applicant to find a test site that will permit 
an interruption to their operation to conduct type evaluation testing. 
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Conclusion:  The Sector agreed that there may be differences in test procedures between livestock scales and vehicle 
scales pending the action of the NCWM at its 2003 Annual Meeting on the proposed new paragraph 2.20. Scales Code 
paragraph N.1.3.4.2. Prescribed Test Pattern and Test Loads for Livestock Scales With More Than Two Sections.  If the 
item is adopted by the NCWM, NTEP may be able to justify different type evaluation procedures between livestock and 
vehicle scales based upon the different test procedures in Handbook 44.  Additionally, there will be Handbook 44 
justification to establish NTEP technical policies for adding an option for weighing livestock to new and existing vehicle 
scale certificates, and adding an option for weighing vehicles to new and existing livestock scale certificates.   
 
The Sector did not come to a conclusion on the language recommended by the participating laboratories at their 2002 
meeting in Albany, NY.  Additionally, the Sector could not reach a consensus on whether livestock shall be used as the 
loads necessary to meet permanence test minimum use requirements, or if static loads such as vehicles, lift trucks, pallets, 
etc. can be used to meet minimum use requirements.   
 
The Sector Chairman requested a vote. The Sector voted against “requiring livestock be used to meet minimum use 
requirements for permanence testing” (4 in favor, 10 opposed).  Depending on the actions of the NCWM Board of 
Directors and NTEP Committee, this item will be carried over to the 2003 Weighing Sector. 
 

3. T.7.3.1. Power Supply, Voltage, and Frequency Tests for Automatic Weighing Systems (AWS) 
 
Source:  Maryland NTEP Laboratory and NIST Weights and Measures Division (formerly OWM) 
 
Background:  This item was resolved with recommended language for voltage testing that was incorporated into 
Publication 14. The NTEP Participating Laboratories were to discuss the reasoning for not conducting frequency variation 
tests at their 2002 NTEP Participating Laboratory meeting.   
 
This item was not discussed at the 2002 NTEP Participating Laboratory meeting.  Scale Code paragraph T.N.8.3.1. Power 
Supply, Voltage, and Frequency includes language similar to the AWS Code and has never been included as part of the 
influence testing required in Publication 14. 
 
Discussion:  The NTETC Weighing Sector reviewed the Canadian and OIML voltage requirements.  In the Canadian 
requirements for maximum and minimum specified voltage, devices may be marked with a nominal voltage of 117 V or 
225 V or other voltage.  When a device is marked with a voltage range the midpoint is taken as the nominal voltage.  The 
device is tested at –15 percent and +10 percent of the marked nominal voltage.  Devices marked with a range are tested to 
the greater of –15 percent and +10 percent of the midpoint nominal voltage or the maximum and minimum marked 
voltage range values.  OIML R 76-1, Nonautomatic Weighing Instruments, Part 1: Metrological and Technical 
Requirements – Tests (Edition 1992 E) requires test of the device at –15 percent of the maximum marked voltage and +10 
percent of the minimum marked voltage.  
 
There was also discussion of test requirements for compliance with line frequency variations. Several of the 
manufacturers indicated that there is no need to do this with today’s power supplies built into the scales.  The devices can 
easily meet performance requirement with the narrow range of line frequency variation specified in Handbook 44 and 
OIML R 76.  The manufacturers state that the tests for compliance with line frequency variations are not conducted 
during OIML R 76 evaluations. The Sector noted that similar requirements and language are also in Handbook 44 codes 
for Automatic Weighing Systems and Near-Infrared Grain Analyzers.  
 
Conclusion:  The Weighing Sector recommended that a proposal to modify paragraph T.N.8.3.1.(a) that require tests over 
the marked voltage range rather than a specified voltage range be developed.  Performance tests would be conducted at 
the device’s marked maximum voltage, minimum voltage, and nominal voltage (voltage value at the midpoint of the 
range).  
 
NTEP does not test for a change in line frequency of " 0.5 Hz because the test equipment is very expensive.  The Sector 
agreed to recommend continuing the existing policy and consistently apply the same policy to other devices covered by 
NCWM Publication 14.  
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The NIST Technical Advisor developed and submitted the following language to the Southern Weights and Measures 
Association (SWMA) Specifications and Tolerance Committee for consideration at their 2002 Annual Conference.  The 
language is based on OIML R 76 recommendations and test procedures to modify paragraph T.N.8.3.1.(a) as follows: 
 
 

T.N.8.3.1.(a) Power Supply, Voltage and Frequency. 
 
(a)  Weighing devices that operate using alternating current must perform within the conditions defined in 

paragraphs T.N. 3. through T. N. 7., inclusive, over the line voltage range as marked of 100 V to 130 V or 
200 V to 250 V rms as appropriate, and over the frequency range of 59.5 Hz to at 60.5 Hz. 

    
NIST Technical Advisor note:  At their 2002 Annual Meeting, the SWMA recommended alternative changes to 
paragraph T.N.8.3.1.(a) as follows: 

 
T.N.8.3.1.(a) Power Supply, Voltage and Frequency. 

 
(a) Weighing devices that operate from a main power supply must perform within the conditions defined in 

paragraphs T.N.3. through T.N.7., inclusive if the power supply varies in voltage from – 15 percent to + 10 
percent of the value marked on the device.  If a range of voltage is marked, the device shall operate within 
the conditions defined in paragraphs T.N.3. through T.N. 7., inclusive at a voltage of + 10 percent of the 
maximum voltage marked on the device and at a voltage of –15 percent of the minimum voltage marked on 
the device  using alternating current must perform within the conditions defined in paragraphs T.N.3. 
through T.N.7., inclusive, over the line voltage range of 100 V to 130 V or 200 V to 250 V rms as 
appropriate, and over the frequency range of 59.5 Hz to 60.5 Hz. 

 

4. Listing of Device Types (Families of Scales with Capacities Above and Below 30 000 lb) 
 
Source:   2001 Carryover Item 8a  
 
Background: At the 2001 NTEP Participating Laboratories meeting, the Participating Labs and the NIST Technical 
Advisor were assigned to create an outline of device types based upon accuracy class, special use (e.g., vehicle, livestock, 
etc.), and physical design.  Refer to Attachment to Item 4 for a complete draft copy of the outline. 
 
The NIST Technical Advisor and the Participating Labs have made no progress on this item.  
 
Discussion:   The Sector considered if further development of the outline format is necessary.  The Sector noted that one 
of the concerns has come from the fact that more than 10 types of flat platform scales can be considered as a bench scales 
in Handbook 44.  Additionally, there are several different types of references to vehicle scales, and livestock scales on 
NTEP Certificates of Conformance (CC) (e.g. livestock or vehicle scales, load-receiving elements, weighing elements, 
and weighing/load-receiving elements).  One of the consequences of the inconsistency of the terminology is trying to 
search for CCs by device type on the Internet.  Some devices and their manufacturers are not listed in queries because of 
variations in wording.   
 
Several manufacturers are in favor of limiting device types to Handbook 44 Accuracy Class designations with suitability 
determined by factors such as capacity, minimum interval, minimum use, size and conditions of the installation.  For 
example, a Class III hanging scale can be used in place of a Class III bench scale (if both are suitable for the installation). 
 
Many regulators prefer that Handbook 44 device types continue to be “application driven” rather than “Accuracy Class” 
driven.  They are concerned that scale purchasers assume a scale is suitable for an application, without considering 
division size, typical usage and etc., if it has an NTEP CC.  Purchasers may verify that a scale has a CC (e.g. on the 
internet) and buy a scale that is unsuitable for the application.  This makes it difficult for regulators to reject a scale on 
suitability requirements after it has been purchased and installed.   
 
One of the participating laboratories indicated that there is inconsistent language used in the certificates and suggested 
that the idea of templates and “drop down menu selections for device types” be further developed.   
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There was also a suggestion that the NTEP database be upgraded to include word search capability in order to obtain a 
more comprehensive list of device type and help the regulator find certificates by “device type.”  The NTEP Director 
agreed that a “keyword search” is useful on occasion, but stated that there would be costs involved and added that there 
would have to be an increased interest of this feature to justify the costs.  
 
Conclusion:  The Sector recommends that the NTEP Board of Directors consider adding a “keyword search” capability 
to the NTEP CC database.   The Sector also agreed that Handbook 44 has an excessive number of device types in the 
Scale Code and that the list of device types could be shortened and used consistently by the participating laboratories and 
in Handbook 44.  The NIST Technical Advisor mailed the list of device types submitted in the 2001 Sector agenda and 
requested specific suggestions for developing a shortened list of device types.  The NTEP Director, NIST Technical 
Advisor, and the Sector Chairman will compile the comments and develop a recommendation for the 2003 Participating 
Laboratories and Weighing Sector meetings. 
 

5. Scope of the Certificate of Conformance  
 
Source: 2001 Weighing Sector Item 8b – See attachment to Agenda Item 5 for the copy of the 2001 Sector Summary for 
Item 8b. 
 
Background:  This item was discussed during the 2001 Sector meeting.  There was no consensus on the scope of the 
Certificate of Conformance and whether the Certificate should list the manufacturer’s intended application(s). 
 
Discussion:  Ross Andersen, NY, stated that the Certificate of Conformance (CC) should not be application specific or 
limiting, however, there are application specific devices according to Handbook 44.  Some of the Sector members 
commented that an applicant should be able to request that the device under evaluation be limited to specific applications.   
 
The NTEP Director commented that an applicant to NTEP should indicate what they want covered on the certificate.  
After that, the participating laboratory will test the device to applicable checklist requirements and will draft the CC 
according to the features and option that have been evaluated (and passed).   Many of the current applications have a 
place for the applicant to describe the intended use, applications, particular installation requirements, or other 
observations and comments.   
 
A participating laboratory suggested that the NTEP Application not include “general purpose” as an open-ended 
description of intended use and that the applicant must make a selection of one or more checkboxes relating to the 
Handbook 44 application device types.  
 
Some of the participating laboratories indicated that the term “general purpose” listed in the “Application” paragraph of 
the certificate give the appearance that the device is suitable for any application regardless of division size since 
Handbook 44 does not provide enough guidance to determine suitability.  One of the manufactures stated that scale 
dealers and distributors should be capable of determining suitable devices to sell to their customers.  
 
The NTEP Director indicated that most states have indicated that the “Application” paragraph of the CC is limiting.  One 
of the participating laboratories indicated that limiting CCs is also a problem in that some devices certified for one 
application are perfectly suitable for other Handbook 44 applications. 
 
Conclusion:  There was no consensus on whether the Certificates of Conformance, as a rule, should limit device 
applications. The Sector agreed that greater responsibility should be placed on the applicant in providing information on 
device limitations when filling out the NTEP application.  No changes on the scope of the NTEP Certificate of 
Conformance are recommended by the Sector.   
 
The Sector further recommends that the NTEP application be modified to indicate appropriate boxes to identify the 
intended use and applications; and add a statement that based on the information provided and the results of the 
evaluation; NTEP will determine the applicable tests to be conducted and information to be included on the Certificate of 
Conformance.  The Sector did not submit specific amendments to the NTEP Application.  This item will be carried over 
to the next meetings of the NTEP Participating Laboratories and NTETC Weighing Sector. 
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6. Policy for Initial Test Only vs. Full Evaluation when a Modification is Made which Requires Testing 
 
Source:  2001 Weighing Sector Item 10  
 
Background:  See 2001 Sector Summary Agenda Item 10 for additional background information. 
 
Discussion:   The NTEP Director reported that NTEP has been implementing the 2001 Sector recommendation and has 
encountered no major problems.  Most of the requests for amendments have involved repeating influence factor or 
permanence testing.  The NIST Technical Advisor and some of the sector members indicated that the policy would 
promote uniformity among the labs and provide some advance notification to NTEP applicants if the policy were 
documented and published as part of the NTEP application, administrative policies, or technical policies.   
 
SMA reported that their document is still an “in-house” draft but could be used by the NTEP Director and the 
participating laboratories as guidelines to assist in making a decision on the extent of NTEP re-evaluations. 
 
There was also discussion that a minimum list of metrologically significant components be developed with a statement 
relating to a minimum amount of re-evaluation associated with each component.  A consensus could be gathered using 
information from the NTEP Director, participating laboratories, original equipment manufacturers (OEM) and other 
knowledgeable parties.  Manufacturers are typically reasonable and it is to the OEMs benefit to agree on a common list 
 
Conclusion:  The Sector recommends that the NTEP Committee consider the following underlined amendments for 
Publication 14, NTEP Administrative Policy, paragraph D.2. - 
 

D.2 Responsibility for Reporting Occurrence of Modification 
 

b. NTEP Options 
 
On the basis of the manufacturer’s notification, NTEP will decide whether or not to require an evaluation for 
approving the modification or issuance of a new Certificate of Conformance (CC).  When a metrologically 
significant modification is to be applied to a device with an existing CC, the manufacturer and NTEP shall 
attempt to agree upon the extent of reevaluation that might be required before such modification is applied.  In 
the event of a disagreement, a full reevaluation shall take place. NTEP will notify the manufacturer accordingly. 
 
The decision of NTEP can be appealed to the NCWM Board of Directors according to NCWM Publication 14 
Administrative Policies, Section T. Appeal and Review Process.  

 
Additionally, SMA Guidelines are to be to be submitted to the Sector by the middle of May 2003 for consideration at the 
next Sector meeting. 
 

7. NCWM Publication 14 Administrative Procedures – Conformity Assessment 
 
Source:  NCWM 
 
Background:  At the 2002 Annual Meeting, Mr. Patoray reported that the Work Group was formed and included Dennis 
Krueger (NCR), Bill West (Ohio NTEP lab), Steve Cook (NIST Technical Advisor), Joe Dhillon, (NIST Conformity 
Assessment Advisor), Ray Bales (Weigh-Tronix and Scale Manufacturers Association member), and Frank Rusk (First 
Weigh), with additional input from Rich Tucker (Tokheim and Gasoline Pump Manufacturers Association member).  The 
Work Group met twice and developed a preliminary outline for an NTEP Conformity Assessment Program.  Mr. Patoray 
discussed the ideas and possible direction during a presentation to the NCWM Board of Directors (BOD).  The BOD 
requested that Mr. Patoray present the outline to other interested parties so that they may provide the BOD with additional 
feedback 
 
Discussion/Conclusion:  A presentation on Conformity Assessment is available for review and comment by interested 
parties. No action is recommended by the Sector.  
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8. Multiple Load-Receiving Elements Attached To One Indicator  
 
(This item has been combined with agenda item 10) 
 
Source:  2001 Weighing Sector Agenda Item 13 - NTEP Participating Laboratories 
 
Background:  An application was submitted for an indicator with the capability to display the weight reading for up to 32 
load-receiving elements.  The Digital Electronic Scales Checklist, Section 34 lists the criteria for evaluation of a single 
indicator connected to two or more load-receiving elements.  Currently, indicating elements have been connected with up 
to four load-receiving elements with the ability to continually monitor or display each one.  It is not clear how the 
operator will be able to monitor 32 scales connected to the indicator.  Additionally, it is not clear how the technology 
actually performs its task. NCWM Publication 14 does not specify how many load-receiving elements must be simulated 
and or/submitted for type evaluation. 
 
At the 2001 Sector meeting, there appeared to be a consensus that the number of load-receiving elements interfaced with 
a single indicating element should not be limited by NTEP.  However, there was no consensus on specific 
recommendations for type evaluation procedures.  The Ohio Participating Laboratory was requested to evaluate the 
device in question with all load inputs connected to the indicating element.  The inputs would include a combination of at 
least two scales and simulated power loads on the remaining inputs.  The Ohio Participating Laboratory was to draft 
suggested test procedures for review and comment at the next NTEP laboratory meeting in June 2002.  The draft 
procedures and any additional concerns will be submitted to the Weighing Sector during the 2002 Sector meeting for 
review and comment. 
 
Discussion: The Sector reviewed on the language submitted by Bill West and Darrell Flocken.  The Sector generally 
agreed with the language at their meeting but wished to reserve final agreement until paragraph numbers were added to 
the language.   
 
Conclusion:  The Sector was balloted on this item which recommended the language in the following underlined text be 
added to NCWM Publication 14, Weighing Devices Chapter 1, Section 34, Page DES-54 for ZERO and TARE on 
indicators interfaced to multiple load-receiving elements.  The results of the ballot were 6 in favor (with one affirmative 
vote requesting language clarification) and 4 voters abstaining (one voter abstained pending changes to the wording for 
clarification) and no negative votes.  The following language has been edited for clarification based on the comments. 
 
34. Multiple Load-Receiving Elements (Page DES-54 2002 Edition) 
 

(No changes to current contents before this point!) 
 

34.7. .Zero-setting mechanism.   
 
There must be means for setting each load-receiving element to a zero balance indication.  The zero-
setting mechanism shall not operate independently on a summed weight indication when values for 
individual load-receiving elements can be displayed.   

 
 

34.7.1.  Individual indications for each load-receiving element - no 
summed indication.  There must be means for setting each load-
receiving element to a zero balance condition.  Each load-receiving 
element shall be evaluated as an independent scale and must meet 
appropriate requirements.  

 
34.7.2.  Single indicator with two or more load-receiving elements that 

can be selected individually – The indicator must provide some 
means to monitor zero for each of the load-receiving elements 
individually, regardless of whether or not they can be summed. 
(This may require a “center of zero” indication for each load-
receiving element) 

Yes   No    NA  
 
 
 
 
 

Yes   No    NA  
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34.7.3. Individual indications for each load-receiving element - with 

summed indication.  Each individual load-receiving element 
display must operate within the guidelines defined in section 34.7.1. 
or 34.7.4.  If the instrument has the ability to operate in a “Sum 
Only” mode, the summed display must operate within the 
guidelines in section 34.7.4.   

 
In this case, when the system is zeroed;  

 
(a) all indications must be set to zero, including the summed 

display, or 
 
(b) the zero command must be rejected by the indicator. 

 

Yes   No    NA  

34.7.4.   Sum only indication.  The summed display shall be evaluated as an 
individual scale and must meet appropriate requirements.  The 
indicator may provide a display for each load-receiving element, 
but the only display that will be considered “legal for trade” will be 
the summed display.  In this case, the total number of divisions for 
the system shall not exceed 10 000 for Class III and IIIL. 

Yes   No    NA  
 

 
When testing these configurations; 
 

• at least two load-receiving elements must be connected to the indicator if the A/D converter for the load-
receiving elements is not in the indicator. 

 
• the evaluation will be performed with the maximum number of load-receiving elements requested by the 

manufacturer (to be covered by the CC) if the indicator has A/D converters for each load-receiving 
element. 

 
• proper operation shall be confirmed with test weights applied to all individual load-receiving elements, and 

then in combination if the system has a summed display.  Testing may be performed in the laboratory using 
load cell simulators or load-receiving elements, or a combination of both load cell simulators and load-
receiving elements. 

 
• the capacity by division for each load-receiving element in the system must appear adjacent to the weight 

display or on the display itself. 
 

• each load-receiving element must be identified, and the load-receiving element that is in use must be 
automatically identified by the indicator and if connected to a printer the recorded representation shall 
identify the load-receiving element (or elements) from which the weight was obtained. 

 
34.8.  Tare mechanism. 

 
 

34.8.1.  Individual indications for each load-receiving element - no 
summed indication.   Each load-receiving element shall be evaluated 
as an independent scale and must meet appropriate requirements.  

 

Yes   No    NA   

34.8.2.   Individual indications for each load-receiving element - with 
summed indication.  If the instrument has the ability to select 
individual load-receiving elements and sum, each must operate within 
the guidelines defined in section 34.8.1. or 34.8.3. 

 

Yes   No    NA   

34.8.3.   Sum only indication.  The summed display shall be evaluated as an 
individual scale and must meet appropriate requirements.   

 

Yes   No    NA   



2002 NTETC Weighing Sector Final Summary 

12 

When testing these configurations; 
 

 At least two load-receiving elements must be connected to the indicator.  
 
 Proper operation shall be confirmed with test weights applied to all individual load-receiving elements and 

then in combination if the system has summed display capability.  Testing may be performed in the 
laboratory using load cell simulators and load-receiving elements or a combination of load cell simulators 
and load-receiving elements. 

 
 The indication for each load-receiving element in the system must indicate whether it is in gross or net 

mode.  If the system is capable of summing the weights, the summed indication must also indicate whether 
it is in gross or net mode. 

 
 Depending on the application, when tare is entered, it may be appropriate to either (check all that apply): 

 
 Switch all indications in the system to net 
 Switch only the scales involved plus the summed indication to net 
 Leave all the individual scales at gross and only switch the summed weight to net  

Note: It is not appropriate to switch all scales in the system to net mode if any platforms are at zero load.  
This would in effect allow taking zero tare on those platforms that are at zero. 

 
 Each load-receiving element must be identified, and the load-receiving element that is in use must be 

automatically identified by the indicator and if connected to a printer the recorded representation shall 
identify the load-receiving element (or elements) from which the weight was obtained  (Technical 
Advisors note.  This has been deleted since the information required is the same as paragraphs 34.3 and 
34.4) 

 
34.9.  Capacity by division markings.  

34.8.1.34.9.1.  no change to current contents…..  
34.8.2.34.9.2.  no change to current contents….  
34.8.3.34.9.3.  no change to current contents…..  
34.8.4.34.9.4.  no change to current contents…..  

 

9. G-S.1. Identification, and Table S.6.3. Markings; Software Based Built-for-Purpose Devices 
 
Source:  2001 Weighing Sector Agenda Item 16 
 
Background:  At the May 2001 NTEP Laboratory meeting, the Measuring Sector Laboratories discussed marking 
requirements for “software-based” devices such as electronic cash registers or “smart recording elements” interfaced with 
devices.  In some cases, the indicator for the system is a generic computer display.  If the required markings are placed on 
the display at the time of installation and then at some time future time the display is replaced, the required markings may 
be lost.  The laboratories agreed that a real time or “software-based” display of the model, capacity, unit of measurement, 
and other required markings on the display are preferable.  The laboratories also agreed that the information could either 
be continuously displayed or displayed by pressing a single key (a series of keystrokes could be permitted with on-screen 
prompts and directions).  The laboratories forwarded the following proposed language to the Measuring Sector for 
consideration at its 2001 meeting. The intent of the proposal is to modify Handbook 44 paragraph G-S.1.1 to allow a real 
time display of the required marking information for software-based systems. 
 
The NCWM Specifications and Tolerances Committee (S&T) has already addressed the issue of capacity marking 
requirements of video display terminals. At the 77th NCMW in 1992, the S&T Committee recommended and the NCWM 
adopted the following:  
 
The Committee recommends that Table S.6.3.a. and S.6.3.b. (note 3) be interpreted to permit the required capacity and 
scale division marking to be presented as part of the scale display (e.g., displayed on a video terminal or in a liquid crystal 
display), rather than be physically marked on the device.  As part of the current language in the tables and this 
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interpretation, the capacity by division statement must be adjacent to the weight display and continuously displayed when 
in the weighing mode.  However, if the weighing mode of the scale permits different menus for selecting operations to be 
displayed, the weight information and capacity by division statement must be continuously displayed if this display is the 
customer's only display. These requirements apply to all of the weighing modes that may be selected for commercial 
transactions.  The statement does not have to be displayed when the indicating element operates in modes other than the 
weighing mode.  This does not require a change to Handbook 44.  This interpretation will be included in NCWM 
Publication 14 and NCWM Publication 3 
 
The statement that the capacity by scale division is not required to be displayed when in modes other than the weighing 
mode refers to situations where the scale is in the supervisor's mode and manager functions are being performed. 
 
For Additional background information, see the Report of the 87th National Conference on Weights and Measures, 
Specifications and Tolerances Committee agenda item 310-1. 
 
This item is currently before the NCWM S&T Committee.  The Committee asked that the NTETC Weighing and 
Measuring Sectors review both proposals and attempt to agree on a single proposal that is acceptable to all parties.  
Additionally, the NIST Technical Advisor will develop language for Publication 14, Section 1, Marking-Complete Scales, 
page DES-13 and Section 2, Marking-Indicating Elements, page DES-18.  
 
Discussion:  The Weighing Sector, at its 2002 meeting, discussed this item at length and reviewed comments from the 
NCWM S&T Committee and from other interested parties at the 2002 NCWM Interim and Annual Meetings. The Sector 
also discussed the above information and agreed to limit the scope of the proposal to not built-for-purpose devices.  
 
Will Whottlie, Maryland, (NTETC Measuring Sector, NCWM S&T Committee, and SWMA S&T Committee) also 
participated in the discussions and presented the concerns of the 2001 Measuring Sector, and the regional and national 
S&T Committees. He stated that Measuring Sector manufacturers were concerned about requiring G-S.1. Identification. 
information to be continuously displayed in the video terminal since all the area (real estate) on the display is needed for 
other purposes during the normal mode of operation.   
 
The Weighing Sector discussed the use of keyboard/keypad entries but was concerned that without a standardized access 
method, there would be no information on the device or system to help locate the appropriate Certificate of Conformance. 
As a minimum, the device needs to display minimum information needed to find the Certificate of Conformance in order 
to look up, among other things, the instructions for accessing the identification information.   
 
The Weighing Sector agreed that minimum information would not have to be displayed on the device if there was a single 
standardized method to access the information documented in Handbook 44.  The Sector felt that the standardized method 
should be determined by a consensus of weighing and measuring device manufacturers.  
 
The Weighing Sector considered location of the proposed added language in paragraph G-S.1. Identification.  The NIST 
Technical Advisor suggested that adding another note to G-S.1. may be confusing in that the note may not be clear that it 
applies to all of G-S.1.  The majority of the Sector did not show a strong preference whether the proposed language be 
part of G-S.1. or be written as a sub paragraph of G-S.1. 
 
Recommendation:  The 2002 Weighing Sector recommends the following language be incorporated into Handbook 44 
General Code 1.10, paragraph G-S.1.1.- Software Based, Not Built–For–Purpose Devices., renumber existing paragraph 
G-S.1.1. and add a definition for “built-for-purpose device:” 
 

G-S.1.  Identification. -  
 
G-S.1.1.- Software Based, Not Built–For–Purpose Devices.  For software based, not built–for–purpose devices, 
the manufacturer and a model designation, or the Certificate of Conformance (CC) Number, shall be 
continuously displayed or permanently marked on the device.  Clear instructions for accessing the remaining 
required information shall be listed on the CC.  Alternatively, all required information in G-S.1. Identification.  
(a) through (g), may be continuously displayed or accessible by (a specified H-44 method such as Help/About). 

 
Renumber existing G-S.1.1. Remanufactured Devices and Remanufactured Main Elements. to G-S.1.2.  
 



2002 NTETC Weighing Sector Final Summary 

14 

Add a new definition for “built-for-purpose” devices as follows: 
 

built-for-purpose device.  Any main element, which was manufactured with the primary intent that it be used as 
or part of a weighing or measuring device or system. 

 
The NIST Technical Advisor reported the recommendations of the 2002 Weighing Sector to the 2003 Measuring Sector.  
 
The following changes recommended by the Measuring Sector at their 2002 meeting were balloted to the Weighing 
Sector for their concurrence.  
 
Amend G-S.1. Identification (d) as follows:  
  

G-S.1.  Identification. -  
(d) except for equipment with no moving or electronic component parts and software-based not built-for-purpose 
devices, a nonrepetitive serial number;   

 [Nonretroactive as of January 1, 1968] 
 
Add new paragraph G-S.1.1. and renumber existing paragraph G-S.1.1. as follows: 

 
G-S.1.1.- Software Based, Not Built–For–Purpose Devices.  For software based, not built–for–purpose devices, 
the following shall apply:  
 
(a) the manufacturer or distributor and the model designation may be continuously displayed or marked on the 
device*, or 
 
(b) the Certificate of Conformance (CC) Number may be continuously displayed or marked on the device*, or   
 
(c) all required information in G-S.1. Identification.  (a), (b), (c), (g), and the software version designation may 
be continuously displayed.  Alternatively, a clearly identified System Identification, G-S.1. Identification, or 
Weights and Measures Identification may be accessible through the “Help” menu. Required information 
includes that information necessary to identify that the software in the device  is the same type that was 
evaluated. 
 
*Clear instructions for accessing the remaining required information shall be listed on the CC.  Required 
information includes that information necessary to identify that the software in the device  is the same type that 
was evaluated. 
 
[Nonretroactive as of January 1, 200X] 
 
G-S.1.12.  Remanufactured Devices and Remanufactured Main Elements. -  

 
Add a new definition for “built-for-purpose” devices as follows: 
 

built-for-purpose device.  Any main device or element which was manufactured with the intent that it be used as 
or part of a weighing or measuring device or system. 

 
The vote count for the Weighing Sector was as follows: 
 
AFFIRMATIVE: (9), NEGATIVE: (1), ABSTAIN: (3). Five ballots were not returned.  The NIST Technical Advisor has 
forwarded the results and comments to the 2003 NCWM S&T Committee for their consideration. 
  

10. Zero and Tare on a Single Indicating Element Interfaced with Multiple Platforms. 
 (This item was combined with the 2002 Weighing Sector Agenda Item 8) 
 
Source:  2001 Sector Agenda Item 18 
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Background:  The Ohio NTEP Participating Laboratory has received several applications for indicating elements with 
multiple displays interfaced with multiple load-receiving elements that have the ability to simultaneously display the 
indication of each load-receiving element in addition to a summed weight display.   
 
Publication 14 for Digital Electronic Scales, Section 34.7. Multiple Load Receiving Elements states: 
 

 “There must be a means for setting each load-receiving element to a zero balance indication.  The zero-setting 
mechanism shall not operate independently on a summed weight indication when values for individual 
load-receiving elements can be displayed.” 

 
Discussion/Conclusion:  This item was combined with agenda item 8.  Please see the Discussion and Conclusion for 
agenda item 8. 
 

11. Screen Savers on Electronic Cash Registers and Point-of-Sale Systems (ECR/POS) 
 
Source:  2001 Sector Agenda Item 19 
 
Background:  In the past few years, ECR manufacturers have been adding screen saver features to CRT displays.  The 
function of the screen saver can be metrologically significant because zero information may not be available to the 
customer and operator at the start of a transaction. Therefore the screen saver feature needs to be evaluated by NTEP to 
insure compliance to all requirements. This is particularly important if the CRT is also the primary display. 
 
At its 2001 meeting, the Sector agreed to recommend that the three examples listed in the agenda be incorporated into 
Publication 14 ECRs Interfaced with Scales checklist and, where applicable, in the Digital Electronic Scales Checklist. 
The NIST Technical Advisor developed language for both checklists.  The language was circulated and balloted among 
the sector members in mid-December 2001 with comments and suggestions due by January 4, 2002.   
 
The Sector voted in favor of recommending language proposed by the NIST Technical Advisor for the 2002 Edition of 
NCWM 14 to the NTEP Committee (9 Affirm, 3 Neg., 3 Abst.) on the language for the Scales Checklist and (8 Affirm, 3 
Neg., 4 Abst.) on the language for the ECR Interfaced with Scales Checklist.  Based upon comments received, there 
appeared to be some confusion in the proposed language to be included in the weighing devices checklist and a technical 
issue on the language for the electronic cash register interfaced with scales checklist.  The participating weighing device 
laboratories reviewed the proposed language and provided the NIST Technical Advisor with additional guidance.   
 
Ballot Discussion (sleep/screen saver mode on scales):  One of the comments during the ballot process indicated that it 
was not clear if a scale had to comply with one or all of the solutions listed in the proposed language.  The NIST 
Technical Advisor modified the language to make it clear that a scale with a sleep or screen saver mode had to comply 
with only one of the solutions in the proposed language (see attachment to item 11). 
 
Additional comments indicated that the marking of a legend that describes the indication other than zero (such as a 
scrolling message or a series of dashes across the display) is a new marking requirement and is not supported by language 
in Handbook 44. 
 
The NIST Technical Advisor and one of participating laboratories report that it was the intent of the NCWM that a label 
defining the other than digital zero indication is necessary if the indication representing the zero condition is not clear in 
its meaning.  
 
The following is from the 1992 Weighing Sector Meeting: 
 

Conclusions: Those commenting on this issue indicated that it is appropriate to allow the use of other than 
a continuous indication of zero provided that the device inhibits use or otherwise clearly indicates an out-
of-balance condition if present. The Committee generally agreed this issue is most appropriately 
addressed by the NCWM. 

 
The following is from the Report of the 78th of the NCWM Annual Meeting, Specifications and Tolerances Committee 
Item 320-1 S.1.1. Zero Indication (page 293): 
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Discussion: Scale manufacturers are designing scales with indications for zero other than a digital 
representation. Alternative indications may be a zero annunciator, a series of sequencing dashes moving across 
the display, or a scrolling message moving across the customer display. These latter indications must be clearly 
defined on the device as the zero indication as required by General Code paragraph G-S.6. Marking Operational 
Controls, Indications, and Features.  
 
When a shared weight display was incorporated into a point-of-sale scanner scale in 1986 and 1987, many 
Conference members had serious reservations about the absence of a digital zero indication. Since that time, 
weights and measures officials appear to have become much more comfortable with devices having zero 
indications other than the digital zero. Comments submitted to the Committee indicate that weights and measures 
officials are willing to accept alternative forms for indicating the zero balance condition if clearly defined.  
 
Consequently, the Committee recommends that all scales be permitted to indicate the zero balance condition by 
means other than a digital zero indication; however, scales using other than a digital zero indication for the zero-
balance condition must either inhibit the weighing operation or return to a continuous digital weight indication 
when the scale is no longer at zero. This alternative is also extended to point-of-sale systems, as indicated by 
deleting the qualifying phrase at the beginning of S.1.1. (c) which previously restricted part (c) to point-of-sale 
systems. 

 
It appears that the intent of the NCWM was to allow alternate forms of the zero balance condition, provided that it is 
clearly defined and that the “inhibit the weighing operation or return to a continuous digital weight indication when the 
scale is no longer at zero” are separate from defining the alternate means of indicating a zero balance condition. 
 
Ballot Discussion (sleep/screen saver mode on ECR interfaced with scales):  One of the comments received during the 
ballot process indicated that the intent of the of the NCWM S&T Committee in the previous discussion also apply to 
electronic cash registers interfaced with scales (ECR).  Therefore, the screen saver (or other information is displayed on 
the ECR) is intended to represent a zero indication other than a digital zero, and that the ECR display needs to be labeled 
with a statement defining the other than zero indication.   
 
The NIST Technical Advisor agreed that the zero indication would have to be defined in the case a transaction could be 
continued or initiated without requiring operator intervention, giving the operator and customer time to verify the zero 
condition of the scale.  In many cases, the ECR automatically logs off the cashier requiring the cashier to log back on to 
the ECR to initiate or continue a transaction.  This allows sufficient time for the operator to verify the zero condition of 
the scale as required in UR.4.1. Balance Condition. 
 
The commenter indicated that field inspectors have reported that ECR operators still ignore the zero indication of the POS 
scale during the log in process and that items have been on the scale during the log in of an ECR.  Additionally, most 
electronic stand-alone scales display to a zero or an error condition (if weight on the scale is out of range of the zero 
limits) when turning on a scale where the video display immediately goes from the screen saver/sleep mode to displaying 
the information sent from the POS scale. 
 
Participating Laboratory Discussion: At the 2002 Participating Laboratories meeting in Albany NY, the weighing 
devices laboratories discussed this item and information from past discussions of the NCWM S&T Committee.  The 
weighing labs generally agreed that the procedures for evaluating the sleep mode on scales are technically correct. They 
have not reviewed the amended language in the attachment.  Additionally, the weighing labs did not reach a consensus on 
the ECR sleep/screen saver mode and agreed that the NIST Technical Advisor agreed to develop two versions of the 
language for ECRs interfaced with scales.  One version did not require a label defining the other than zero indication if 
the operator is required to log on to the ECR (after the ECR automatically logged off to enter the sleep mode) to continue 
or initiate a transaction.  The other version would require that “zero indication” be defined and labeled regardless of the 
automatic log off and operator log in procedures (see attachment to item 11). 
 
Discussion:  The Sector reviewed the proposed language in the attachment for Sector agenda item 11.  The attachment 
contained language to evaluate sleep modes on scales and two versions for evaluating the sleep/screen saver mode on 
ECRs interfaced with scales.   
 
The discussion focused on two different issues. 



2002 NTETC Weighing Sector Final Summary 

17 

 
Part 1.  Some of the Sector members (both manufactures and participating laboratories) indicated that a zero condition 
was adequately represented by scrolling messages or other non-weight information; and a label defining the zero 
indication is not required provided that there are automatic means for the scale to return to an active weighing mode when 
the scale is in a non zero condition.  The NIST Technical Advisor and other sector members agreed that that adequate 
protection is customer protection was provided.  However, the customer does not know what the scrolling messages in 
place of the weight information (other than a digital zero indication) represents.  The Sector members referred to the 1993 
Report of the 78th NCWM (S&T Item 320-1), which discussed the need for a descriptive label as required by General 
Code paragraph G-S.6. Marking Operational Controls, Indications, and Features.   
 
Part 2.  In the case of electronic cash registers (ECRs) interfaced with scales, the issue the Sector considered was whether 
or not the act of logging onto the ECR was considered adequate operator intervention in order to verify the zero condition 
of the scale prior to a new transaction without requiring a descriptive label.  Two versions of the “ECRs Interfaced with 
Scales” checklist were submitted to the sector.  The proposals differed in that version 1 allows the customer to put a load 
on the scale and then, the operator must log on and check the zero condition of the system (the POS system does not have 
to label and define the screen saver/sleep mode as zero).  Version 2 requires the system to be labeled that the screen 
saver/sleep mode represents a zero indication; or that the system be interlocked from weighing until a digital zero has 
been displayed to the customer and operator. 
 
During the discussion of part 2, one of the participating laboratories reported that field inspectors have observed that 
operators were logging onto ECRs with an operational sleep/screen saver where items were already on the scale.  The 
operators were not checking the zero condition of the scale and proceeded with the transaction.  
 
One of the ECR manufacturers stated that there is a problem with current Publication 14 language and that there a re 
inconsistencies among the participating laboratories.  Additionally, after-market modifications are being made to the way 
the scale display is represented on ECRs.  This is a metrological change to the system (and should require a version 
change) that is frequently not submitted for evaluation or detected by the field official during subsequent testing.  
Jurisdictions are experiencing problems with minor inconsistencies.  Additionally it is aggravating and costly for 
manufacturers to compete with others that do not comply.  The manufacturer also noted that there is a problem with 
“screen saver” terminology.  
 
Conclusion:   
 
Part 1. The Sector voted on the following: 
 

Should an indication other than a digital zero be considered a form of zero indication without defining it on the 
device?  
 
The results were; 1 yes vote (yes this is okay), 15 no votes (this is not okay), and 3 abstaining votes. 

 
Part 2.  There was general support of version 2 and little support for version 1 in the attachment for sector item 11.  The 
Sector agreed not to include the proposed language in version 2 because: (1) the proposed language is nearly identical to 
the language recommended for the DES checklist; (2) it has the same requirements; and (3) the introduction to the ECRs 
Interfaced with Scale states that ECR checklist is a supplement to the DES checklist.  Additionally, the participating 
laboratories will continue to develop a proposal for reporting size of the weight display, its location, and weight 
information area on Certificates of Conformance for consideration during the 2003 meeting of the Weighing Sector.  
 
The Sector recommends the following amendments to Publication 14, Chapter 1, Digital Electronic Scales (DES), Section 
11.  Additionally, the NIST Technical Advisor recommends an additional statement be added to Publication 14, Chapter 
6, ECRs Interfaced with Scales, Section 8, Indicating and Recording Elements informing applicants and participating 
laboratories to refer to Publication 14, Chapter 1 DES for applicable requirement and test procedures for ECRs and 
systems that provide the only representation of the primary weight indication.  
 
11. Indicating and Recording Elements – General  (DES-33) 
 
Code Reference:  G-S.5.1., G-S.2., G-S.6., S.1.1., and S.1.12. 
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11.8.4. When in the “sleep” or “screen saver” mode the zero indication must be defined.  Does the scale or indicating 
element have a screen saver, sleep mode or power save feature? 

 
Yes   ~  No   ~ 

 
Note:  Other than a continuous zero indication may be used to indicate zero; however, some indication must be used and 
the indication must be clearly defined.  For example, when in the sleep mode, a scale may display dashes while at zero.  
In this case, a legend must be included adjacent to the display to indicate that the dashes in display indicates the scale is 
on zero (See also Code Reference S.1.1. Zero Indication). 

  
Manufacturers have been adding screen savers and sleep modes to scales for the purpose of prolonging the useful life of 
displays or provide promotional or other information on displays during periods of scale inactivity.   

 
Additionally, some scales have automatic shut-off, or power (battery) save modes.  These features promote energy 
conservation or prolong battery life in battery-operated scales. This feature either automatically turns off the scale after a 
period of inactivity or only turns off the display.  If the power or battery save mode only turns off the display to save 
power, the feature is considered to be a sleep mode and should be evaluated using the screen saver/sleep mode criteria. 

 
The function of a screen saver, sleep mode and power save feature can be metrologically significant because zero 
information may not be available to the customer and operator at the start of a transaction.  

 
NIST Handbook 44 Scales Code paragraph S.1.1. (c) Zero Indication. states that the zero-balance condition can be 
indicated by other than a continuous digital zero indication provided that effective means are provided to inhibit a 
weighing operation or to return to a continuous digital indication when the scale is in an out-of-balance condition. 

 
The zero indication must be defined if the zero condition of the scale is represented by other than a digital representation.  
In this case, a legend must be included as part of, or adjacent to the display to indicate that indications other than a digital 
zero (e.g. dashes in display or other indications such as scrolling messages) indicate the scale is on zero  (See also General 
Code Reference G-S.6. Marking Operational Controls, Indications, and Features). 
 
The following are examples of acceptable screen saver/sleep mode operations.  Checks the method(s) used by the scale or 
describe the screen saver, sleep mode, or power save feature operation if it is not one of the examples listed below. 
 

 The primary weight indication is continuously displayed while in the screen saver/sleep mode. 
 
 A clearly defined zero annunciator that is active only when the scale is in a zero gross load condition. 

 
 Activation of the sleep or battery/power save mode turns off the scale requiring the operator to turn on the 

scale before a weighing operation can be performed.  
 

 Activation of the sleep or battery/power save mode only turns off the primary weight display or the primary 
weight display is replaced by scrolling messages or dashes.  The method of indicating a zero balance condition 
must be clearly defined as the zero indication as required by General Code paragraph G.S.6. Marking 
Operational Controls, Indications, and Features.  The legend must state, “scrolling messages indicates scale is 
at zero” or similar statement.  

 
If the scale goes off of zero, the scale must either:  

 
 return to the active weight display, or  

 
 prevent the initiation of a weighing transaction until the scale has returned to a digital zero indication. 
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At least one of the following methods in 11.8.4.1. through 11.8.4.3. must be used to determine screen 
saver/sleep mode compliance. 
 

11.8.4.1. The scale shall not enter the screen saver/sleep mode when the 
scale is at other than a zero load condition unless the scale is 
automatically powered off. 

 
To verify that power has been turned off during the sleep mode, 
apply a test load on the scale and monitor the condition of the 
display until the screen saver/sleep mode is enabled and the display 
goes blank.  Changing the load on the scale and depressing operator 
or customer-operated keys cannot activate the display.       

 
Turned the scale back on with the power switch/button weight on 
the scale, the scale must return to zero, or display an error code or 
other meaningless information.   

 Yes  ~  No ~ NA   ~ 

   
As soon as the scale is ready to weigh, check the “warm-up” 
accuracy of the scale by placing a test load of one-half scale 
capacity (or maximum available weight if one-half capacity is not 
available). The weight indication shall be within applicable 
tolerance.  

 Yes  ~  No  ~   NA  ~  

   
11.8.4.2. If the primary weight display disappears in the screen saver/sleep 

mode with the scale at zero and the power to the scale is not 
automatically shut off, the display must comply with a or b below:  

  

   
(a) The zero indication or zero annunciator must be displayed, or 
defined if zero is indicated by other than a digital zero indication or 
annunciator. 

 Yes   ~  No   ~  NA  ~  

   
If a legend is used to define zero, it must be included adjacent to the 
display to indicate that the information (dashes, scrolling message, 
and etc.) indicate the scale is on zero.  
 

 Yes   ~  No   ~  NA   ~ 

The screen saver/sleep mode shall be deactivated and the 
continuous weight display automatically returns under the 
following conditions unless means are provided to inhibit a 
weighing transaction until the scale has returned to a digital zero 
indication: 

 

 Yes   ~  No   ~  NA  ~  

The scale drifts above zero  Yes   ~  No   ~  NA   ~ 
Weight is added to the scale  Yes   ~  No   ~  NA   ~ 
The scale drifts below zero  Yes   ~  No   ~  NA   ~ 
The scale is in an overcapacity condition.  Yes   ~  No   ~  NA   ~ 
   
(b)  Means are provided to inhibit a weighing transaction until the 
operator has returned the scale to a digital zero indication. 

 Yes   ~ No   ~  NA    ~ 

 
8. Indicating and Recording Elements – General  (page ECRS-10) 
 
Code Reference:  G-S.5.1., G-S.2., and S.1.12. 
 
A point-of-sale (POS) system shall be designed to provide clear, definite, and adequate indications.  Its features and 
operations shall be designed so that they minimize the potential of both intentional or unintentional errors.  The price-
look-up (PLU) capability shall prevent the interaction of weight and nonweight PLUs, (e.g., weight-related PLUs 
must require a weight input and nonweight PLUs shall not respond to weight input).  Manual weight entries are 
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permitted only under specific conditions.  Transaction information shall not be lost or unrecorded in the event of a 
power failure. 
 
Computing scales that have both the multiple sales accumulation capability and price-look-up capability that can 
operate simultaneously are considered to be electronic cash registers.  These systems shall issue sales receipt tapes 
that are similar to those issued by cash registers.  If the total prices computed using PLUs cannot be included in the 
sales accumulation capability, the scale is not required to issue a cash register receipt. 
 
An increasing number of POS system manufacturers and distributors have been replacing the primary gross weight 
indication provided by the POS scale (either built into the scale or a pedestal mounted display) with a primary and 
continuous gross weight indication included as part of the customer display provided by the POS manufacturer or 
distributor. The primary and continuous weigh indications, that are the only source of the primary gross weight 
information, are considered primary indicating elements and shall be evaluated according to Publication 14, 
Chapter 1, Digital Electronic Scales.   
 
Paragraphs 8.1. through 8.9. remain unchanged.  

 
 
12. NTEP Evaluations and User Requirements in the Scales Code 
 
Source: Maryland NTEP Participating Laboratory 
 
Background:  There has been some recent discussion that NTEP should not be evaluating devices for user requirements.   
 
At its 2001 meeting, the Sector recommended that Steve Cook, NIST Technical Advisor, and Stephen Patoray, NTEP 
Director, work together and review Publication 14 to verify that all checklist requirements and procedures are referenced 
to applicable Handbook 44 paragraphs.   During the process of converting NCWM Publication 14 2000 edition from 
WordPerfect to MS Word, the NTEP Director and the NIST Technical Advisor corrected any remaining references to  
“User Requirements.”   
 
Recommendation:  The NIST Technical Advisor and NTEP Director have deleted nearly all references to User 
Requirements and replaced them with appropriate references to Specifications, Tolerances, and Test Notes. No evaluation 
criteria were deleted.  No further action is required on this item. 
 
 
13. NTEP Technical Policy Publication 14 Section B.5.b. Change Platform Area to Length and Width 
 
Source:  2001 Weighing Sector Item 22 
 
Background:   During a discussion of a proposal from the Maryland Participating Laboratory to change Publication 14 
Section B.5.b.  Weighing Systems, Scales, or Load-receiving elements of 30 000 lb or Less, the Sector asked the SMA 
technical committee to draft platform size criteria (for scales less than or equal to 30 000 lb) for capacities that are 
between the capacities submitted for evaluation. For example, if two scales are submitted for evaluation (a 3'x3', 2000 lb 
and a 8'x10', 10 000 lb), what are the platform size parameters that can accepted on the CC for intermediate capacities 
(8'x10', 2500 lb)? 
 
Discussion/Conclusion:  The participating Laboratories discussed this item prior to the sector meeting and agreed that 
the only way to interpret the existing guidelines is that any capacity not tested can be as large as the next higher capacity 
tested.  The Sector concurred with the participating laboratories interpretation and reported that there have been no 
reported problems. The Sector agreed to recommend that Publication 14, Section B. Certificate of Conformance 
Parameters, guideline 7. Weighing Systems, Scales, or Load-Receiving Elements of 30 000 lb or Less be amended as 
follows to clarify that in a family of scales, the next size larger or smaller of the device tested can be covered on the 
Certificate of Conformance provided they do not exceed the next size of device tested. 
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7.   Weighing Systems, Scales Or Load-Receiving Elements Of 30 000 lb Capacity or Less 
 
Note: When submitting a family of devices that has capacities above and below 30 000 lb, the average of the highest and 
lowest capacities listed on the application will be determined.  If the average is at or below 30 000 lb, the guidelines in 
Section 7 will be used as the selection criteria. If the average is above 30 000 lb, the guidelines in Section 8 will be used 
as the selection criteria. Scale families that are evaluated under Section 7 guidelines cannot extend the maximum capacity 
of the family without further evaluation. The applicant may request that Section 8 criteria be applied to take advantage of 
the 50 percent to 135 percent capacity range (8.1.a.) provided all other requirements of Sections 8 and 8.1 are met. The 
applicant should be aware of the differences in the selection criteria and what can be covered on the Certificate of 
Conformance based upon the applicable criteria. 
 

The models to be submitted for evaluation shall be those having: 
 

         a.   the lowest capacity and the highest capacity1 
         b.   the largest platform area for each of the capacities submitted 
         c.   the most resolution (highest number of scale divisions) 
         d.   the smallest scale division value (d). 

 
A CC will apply to all models that: 

 
a. are within the range of capacities, 
b. have platform areas up to but not larger than that evaluated at each capacity, with lengths or widths no greater 

than 125 percent of either dimension tested (i.e. If a  5’ x 5’ scale is tested and passes evaluation, then a 6’ x 4’ 
scale could be included on the CC.  A 3’ x 8’ scale could not be included without additional testing), 

i. have platform areas for intermediate capacities not submitted for evaluation up to but not larger than the 
next higher capacity submitted for evaluation, (i.e. If a 2000 lb 3’ x 3’ and 10 000 lb 8’ x 10’ scales 
were submitted for evaluation, then the CC would cover a 3000 lb capacity scale a platform area up to 
80 ft2),  

c. have platform areas for intermediate capacities not submitted for evaluation down to but no smaller than the 
next lower capacity submitted for evaluation and no larger than the next higher capacity submitted (i.e. If a 
2000 lb 3’ x 3’, 10 000 lb 8’ x 10’ and a 25 000 lb 12’ x 12’ scales were submitted for evaluation, then the CC 
would cover a 5000 lb capacity scale with a platform area down to 9 ft2 and up to 80 ft2),  

cd. have the same number of scale divisions or fewer, 
de.  are within the range of the values of the scale division, 
ef. have a platform construction with material similar to that of the equipment evaluated. 

 
New Items 

14. Publication 14 Changes to Reflect NCWM Changes to Handbook 44, 2003 Edition 
 
Source: NIST WMD (formerly OWM) 
 
Background:  The following items (a to c) represent amendments to NIST Handbook 44 requirements based on 
changes accepted at the July 2002 NCWM Annual Meeting.  Recommendations from the Sector will be submitted to the 
NTEP Committee for consideration to amend NCWM Publication 14 Technical Policy, Checklists, and Test Procedures. 
 

14.(a). Examples of Manufactured, Repaired, and Remanufactures Devices and Elements 
 

Background:  During its 2002 Annual Meeting, the NCWM agreed that the examples of manufactured, repaired, and 
remanufactured devices and elements be posted on the NCWM or NIST websites for review and comment.  The 
NCWM agreed with the S&T Committee’s recommendation that new examples of these devices not currently listed 
be reviewed by the appropriate NTETC Sector for a recommendation on whether the device needs supplemental 
markings indicating that it has been remanufactured or that the repair or remanufacture results in a device that is no 
longer covered by its CC.    If the Sector determines that the example results in a device no longer covered by a CC, 
then the Sector will provide the NTEP Committee references to existing Publication 14 technical policies or technical 
justification and suggested language to amend existing policies. 
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Recommendation/Conclusion:  The Sector recommends no further action on this item. 

 
14.(b). Definition of  “Element” 

 
 Background:  At its 2002 Annual Meeting, the NCWM adopted the following definition of  “element.” 

 
element.  A portion of a weighing or measuring device or system which performs a specific function and can 
be separated, evaluated separately, and is subject to specified full or partial error limits. 

 
Recommendation/Conclusion:  The Sector agreed that the definition appears to be consistent with existing 
references to element in NCWM Publication 14 and recommends no further action on this item. 

 
14.(c). S.6.5. Livestock Scales, Nominal Capacity and Marking Requirements 
 
Background:  At its 2002 Annual Meeting, the NCWM adopted the following new paragraph for the determination 
of the nominal capacity and marking requirements for livestock scales manufactured after January 1, 2003. 

 
S.6.5.  Livestock Scales – A livestock scale shall be marked with the maximum capacity of each section of the load-
receiving element of the scale.  Such marking shall be accurately and conspicuously presented on, or adjacent to, 
the identification or nomenclature plate that is attached to the indicating element of the scale.  The nominal 
capacity of a scale with more than two sections shall not exceed twice its rated section capacity. The nominal 
capacity of a two-section scale shall not exceed its rated section capacity*.   

*Nonretroactive as of January 1, 2003] 
 

Recommendation/Conclusion:  The Sector reviewed the proposed language developed by the NIST Technical Advisor 
and agreed to delete the terms “vehicle scale used as livestock scales.”  The Sector further recommends that NCWM 
Publication 14, Chapter 1, Section 5 and Section 64 be amended as follows: 

 
Page DES-22 Section 5 
 
5. Marking - Livestock, Vehicle, and Railway Track Scales 

Code References:  S.6., S.6.5., Table S.6.3.a., and Table S.6.3.b. 
 
5.1. The section capacity of a railway track and livestock scales shall be marked on or 

adjacent to the identification badge on the indicating element. 
 

Yes  No   NA   

5.2. A vVehicle, or axle-load, or livestock scales shall be marked with the concentrated 
load capacity of the scale.  Such marking shall be identified as "concentrated load 
capacity" or by the abbreviation "CLC" and shall be accurately and conspicuously 
shown: 

 

Yes  No   NA   

5.2.1. on, or adjacent to, the identification or nomenclature plate that is attached to 
the indicating element of the scale; and 

 

Yes  No   NA   

5.2.2. on the load-receiving element of the scale.  These capacity markings shall be 
added to the load-receiving element of any such scale not previously marked 
at the time of modification. 

 

Yes  No   NA   

5.3. If a vehicle scale is marked with maximum load ratings in addition to the required 
CLC, the ratings shall not exceed the maximum specified in UR.3.2.1. below and the 
accompanying table. 

 

Yes  No   NA   

5.3. 5.4.The marked nominal capacity on all vehicle, and axle-load, and livestock scales 
shall not exceed the concentrated load capacity times the quantity of the number of 
sections in the scale minus 0.5. 

 

Yes  No   NA   
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5.4. 5.5.Combination railway track/vehicle, and combination vehicle/livestock scales shall 
be marked with (1) the nominal capacity and CLC for vehicle weighing, and (2) the 
nominal capacity and section capacity for railway and livestock weighing.  The emin 
for both vehicle weighing and railway weighing shall also be marked. 

 

Yes  No   NA   

Note:  Combination scales (railway track /vehicle, and vehicle/livestock) shall be marked with all required 
information. 

 
Page DES-25 Section 5 Marking –Livestock, Vehicle and Railway Track Scale.  Delete Table UR.3.2.1. Span 
Maximum Load (references a User Requirement) 
 

Page DES-84 Section 64 Performance and Permanence Tests for Livestock Scales 
 
64. Performance and Permanence Tests for Livestock Scales 
 

64.1. Initial Type Evaluation (Field) Performance Tests 
 

64.1.1. performance Tests for Livestock Scales with 2 Sections: 
 

64.1.1.1. Conduct two sets of increasing load and shift tests over each corner at 1/4 the 
nominal capacity of the scale. Be careful not to exceed the CLC section capacity of 
a section when loading the weights.  Record increasing/decreasing load indications 
as you add weights to or remove weights from the platform in at least five equal 
intervals.  For the first set, perform this test on each corner and check zero balance 
before going on to the next corner.  For the second set, complete the increasing load 
build up on one corner and move the weights to the next corner without unloading 
the scale.  For each set when all the weights have been removed, record the return 
to zero.  The scale must return to zero within one-half of a scale division.  When 
analyzing the return to zero, consider the length of time the load was on the scale 
and for possible temperature changes that may have occurred during the test.  Next, 
conduct an increasing/decreasing load test to the scale nominal capacity or at least 
to the used capacity by distributing the test load over the platform in at least five 
equal intervals and record the error for each interval.  

 
  64.1.2. Performance Tests for Livestock Scales with More than 2 Sections: 

 
64.1.2.1.  At least two complete sets of shift tests shall be conducted over each section.  This 

is to determine the repeatability of the scale.  Each set must include determination of 
error at a minimum of five intervals of test loads up to 90 percent of the CLCsection 
capacity repeated over each section.  For the first set, perform this test on each 
section, unloading the weights and checking zero balance before going on to the next 
section.  For the second set, complete the increasing load build-up on one section 
and move the weights to the next section without unloading the scale.  Take several 
readings as the weights are being removed.  When all the weights have been 
removed, record the return to zero.  The scale must return to zero within one-half of 
a scale division.  When analyzing the return to zero, consider the length of time the 
load was on the scale and for possible temperature changes that may have occurred 
during the test.  Determine scale errors at more points if desired.  Avoid decreasing 
load tests when testing a section.  Next, conduct an increasing load test to the scale 
nominal capacity or at least to the used capacity by distributing the test load over the 
platform in at least five intervals and record the error for each interval.  Be careful 
not to exceed the CLCsection capacity or a section when loading the weights and 
distribute loads across the section.  Record decreasing load indications as you 
remove weights from the platform in at least five intervals.   

 
Conduct decreasing load tests after the sections have been tested to their maximum load and 
the weights are removed from the scale. 
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   NOTE:  Decreasing load tests only apply to automatic indicating devices. 
 

64.1.3. At least one complete set of shift tests to at least 90 percent of the CLC section capacity shall 
be conducted at mid-span between sections. 

 
64.3. Permanence Test Minimum Use Requirements  

 
  64.3.3. For livestock scales with a nominal capacity over 75 000 lb: 
 

64.3.3.1.  50 percent of the loads must be above 50 000 lb or 80 percent of the 
CLCsection capacity, whichever is greater; and 

 
64.3.3.2. 100 percent of the loads must be above 20 000 lb or 50 percent of the 

CLCsection capacity, whichever is greater. 
   

64.3.4. For all other scales: 
 

64.3.4.1. 50 percent of the loads must be above 50 percent of the scale capacity; and 
 
   64.3.4.2.  100 percent of the loads must be above 20 percent of the scale capacity. 
 

64.3.5. The minimum number of days that a device is required to be in use is 20 days.  A minimum 
number of weighing operations to be conducted each day for the test period is not specified; 
however, the weighments should represent the scale’s normal in-service use. 

 
64.3.6. The device will be tested to at least the CLC section capacity on the second test. 

 
Note: Substitution or strain test methods are acceptable as long as all conditions above are met. 
 

15. Publication 14, Incorporation of OIML R 60 with Exceptions 
 
Source:  NTEP Committee 
 
Background:  In view of the increased interest for bilateral and mutual recognition of test data agreements, it has been 
suggested to the NCWM NTEP Committee and the Board of Directors that the incorporation of OIML R 60 Edition 2000 
(E) Metrological Regulation for Load Cells into Publication 14 would be a logical step towards these agreements.  There 
are a very few NIST Handbook 44 references to load cells. Therefore, few changes would be necessary to make OIML 
R 60 compatible with Handbook 44.  The load cell test facilities at the NIST Force Group have already demonstrated that 
they can generate internationally accepted test data.  The Force Group also has the ability to test for changes in barometric 
pressure.   
 
For load cells without electronics (analog load cells), the major differences that must be addressed are: 
 

1. There is an extra tolerance step  (Table 2, page LC-3) currently in Publication 14 that is supported by 
Handbook 44 tolerances for scales.  Harmonization would likely require a change to Handbook 44 to 
support the application of OIML R 60 tolerances.  

2. One-hour time dependence test in Publication 14 is not compatible with the OIML R 60 30-minute 
Creep Test.    This may also require a change to Handbook 44 paragraph T.N.4.5. Time Dependence 
(either as separate language for load cells or as an amendment to the one-hour time requirement to 
more closely align with R 76 and R 50). 

3. There is no equivalent Accuracy Class III L in OIML R 60.  This may have to remain in Publication 14 
as an exception. 

4. Accuracy class marking requirements (A, B, C, D) in OIML R 60.  This may also require a change in 
NIST Handbook 44 (for load cells manufactured after January 1, 200X).   

5. Humidity markings and testing in OIML R 60 would require a change in Handbook 44 to support 
marking and testing of load cells for humidity. 
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Other differences include the selection criteria for the load cell to be submitted for test and is described on page 16 and 
Annex B in OIML R 60. 
 
The NIST Technical Advisor is not aware of any discussions regarding the testing of load cells with electronics (digital 
load cells).   Additional OIML R 60 testing includes tests for warm-up time, power supply variations, short-term power 
reductions, bursts, electrostatic discharge, electromagnetic susceptibility, and span stability. 
 
Recommendation/Conclusion:  The Sector discussed the above recommendations.  The NTEP Director provided 
additional background information and indicated that no changes need to be made to Handbook 44 because load cell 
certificates are based upon data evaluation and the same data can be used to verify compliance with Handbook 44 and 
OIML R 60.  Darrell Tonini stated that he would bring this subject up to the Scale Manufacturers Association Technical 
Committee and refer their comments to the NTEP Director.   
 
The Sector recommends no action on this item. 
 
16. Vehicle Scale Testing Procedures 
 
Source:  NTEP Participating Laboratories 
 
Background: At the 2002 Participating Laboratory Meeting, the various labs demonstrated the procedures used to test 
vehicle scales.  The exercise demonstrated that the participating labs were correctly testing the scales.  However the 
language in the current procedures may cause an evaluator to conduct additional testing.  The NTEP Participating 
Laboratories have amended the existing vehicle scale test procedure that offers additional clarity to the procedures and 
promotes the uniform application of test weights and test loads. 
 
Discussion:  The Sector reviewed and discussed the two proposals to amend the vehicle scale test procedures.  The 
procedures are included with the attachment for Agenda Item 16. 
 
The first proposal breaks up the long paragraphs in Publication 14, 2002 Edition vehicle scale test procedures in 
(hopefully) easier to follow steps.  The second proposal is included in a letter from Ross Anderson, NY, describing the 
vehicle test procedures that include the steps in a table format and describes test weights and weight cart positions and 
usage.  Ross Anderson will present additional proposed language, at the Sector meeting.  The Sector also reviewed a 
Power Point presentation developed by Ross Anderson.  Additionally, the Sector reviewed information provided by the 
Ohio participating laboratory for possible Checklist Items and Test Report Forms. 
 
The Maryland participating laboratory indicated that section 65.a.3.1.(a) is confusing and recommended deleting the last 
half of the paragraph. 
 
The manufacturers were concerned about conducting a 5-point increasing load test in conjunction with the shift test.  For 
scales with a large concentrated load capacity rating, this represents a lot of weight on the scale for a long lime and 
increases the possibility of a zero change due to creep.  It was pointed out that Publication 14 recognizes that 
consideration must be given for the length of time the load was on the scale and possible temperature changes that may 
have occurred during the test.  (The NIST Technical Advisor noted the above consideration is located in Section 65a.4.5. 
Strain Load Test and will add a similar statement to Section 65a.3. Shift Tests in the list of recommended editorial 
changes to the 2003 Edition of Publication 14.)   
 
It was noted that the basic differences between the two proposals is that the proposal from Ross Andersen includes the 
5-step increasing and decreasing load while conducting the strain test.  Publication 14, as written in Section 65a.4., does 
not include the 5-step increasing load test as part of the strain test. 
 
The discussion shifted to the concern raised in the Ross Andersen proposal regarding the use of weight carts because the 
position of the fully loaded carts would place a large load in an area of the deck that is smaller than the typical truck 
wheel span.  
 
Many of the manufacturers indicated that there was no problem with using weight carts in this manner.  The maximum 
amount of weight down the centerline of the scale using typical weight carts would be 20 000 lb to 30 000 lb.  The 
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manufactures have a greater concern with placing weight carts end to end thereby increasing the test pattern, which results 
in an inadequate test to the CLC rating of the scale.  
 
The participating laboratories indicated that applicants should be made aware of the test equipment provided by the labs 
selected to conduct the evaluation.  Applicants are already responsible for providing additional weights and equipment 
necessary to conduct the evaluation.  If the applicant is concerned about the use of weight carts, then they should be 
responsible for providing adequate test weights and equipment. 
 
Conclusion:  This subject will be carried over to the next meetings of the NTEP Participating Laboratories and the 
NTETC Weighing Sector for further clarification of the strain load test procedures and how to respond to changes to zero 
when a test load is on the scale for an extended period of time.  
 
The Sector agreed to support the proposal developed by the participating laboratories with the clarification recommended 
by the Maryland participating laboratory and recommends the following amendments to Publication 14, Chapter 1, 
Section 65(a)3.1. through 65(a).3.3. (page DES-86): 
 

65a.3.1. Shift Tests.  Conduct at least two complete sets of shift tests over each section to at least 90% of 
the rated concentrated load capacity (CLC) of the scale. This is to determine the repeatability of the scale.  
Determine the scale error at a minimum of five equally spaced test loads. Determine scale errors more points 
if desired.  If two weight carts are used, they should travel along the paths the wheels of a vehicle would 
take when moving across the scale.  Decreasing load tests are to be avoided when testing a section.  Do not 
back a truck onto the scale in order to place weights on the inner sections.  Conduct decreasing load tests 
after testing the sections to their maximum load and remove the weights from the scale.  Do not exceed the 
CLC capacity.  Distribute the load across the section. A single complete shift test is defined in steps a 
through d. When analyzing the return to zero, consideration must be given for the length of time the load 
was on the scale and possible temperature changes that may have occurred during the test. 
 
a. The shift test will be conducted by loading one end section to the first of at least five test loads, moving 

the load to each section. 
 
b. Record the error moving the load to each section until the opposite end of the scale is reached, 

recording the error at each section and at each load. 
 
c. d.  Repeat the shift test procedure above in steps a, and b above for each weight increment until at least 

90% of the CLC is reached.  While at the maximum test load, locate the test weights and record the 
errors at each section, mid-span between sections, and on modular scales, each on the right and left side 
of the module connection line located at each section.  

 
d. c.  Conduct a decreasing load lest on the section at the end of the scale where the weights can be 

reloaded.   
 

(NOTE)  If possible, the first increment of test weights should equal 500e.  If weights cannot be conveniently 
applied that equal 500e, the first load should equal just below 500e as nearly as possible.  The other 
tolerance breakpoints should be tested if possible. 

 
65a.3.3. If a scale consists of modules that are connected together to comprise the weighbridge, conduct shift 

tests by placing the load so that it straddles the connection between the modules.  Later, conduct at least 
one shift test on the scale with the test load placed first on one side of the connection line off the 
module then on the other side of the connection line. 

 
65a.3.4. The results of shift tests must agree within the absolute value of the applicable maintenance tolerances 

and must be within acceptance tolerances 
 

65a.4. Strain Load Test . . . . 
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17. Publication 14, Section 7, Footnote 1 on DES-3 
 
Source:  NTEP Participating Laboratories 
 
Background: Footnote for Publication 14, Section 7  “narrow range” is confusing and facilitates different interpretations 
of device selection criteria.  The current location of the footnote in (a) makes it impossible to comply with (d) without 
having to submit a second device.  Additionally, there is a problem with the interpretation of the language in the footnote.  
Is the capacity in the middle of the 2:1 range of capacities submitted for test defined as a narrow range or is a narrow 
range defined as a 4:1 range of capacities?  If the range is 50, 100, and 200, do you test the 100. If the range is only 2:1, 
which scale is tested, the 100 or the 200? – Footnote is useless or does the footnote supersede the specific requirements in 
d?   
 
Discussion:  There were several suggestions to delete the footnote. However, it was noted that the problem of narrow 
range families of scales still existed.  One of the manufactures suggested establishing upper limits to the range of 
capacities in defining a family of scales similar to what they have experienced with other countries in addition to better 
defining what is considered a narrow range and suggested the ratio of capacities be limited to 10:1 when defining the 
limits to a range of capacities.   
 
There were also concerns among the participating laboratories about eliminating the requirements for testing smallest 
division size (emin) and largest capacity for families with a narrow range.  Many of the Sector members stated that it is not 
technically correct to test a single device with two different capacities and emin values because it was likely the 
manufacturer would use different load cells and strengths of steel for the different scales. 
 
The Sector requested that the NTEP Director and NIST Technical Advisor develop criteria and examples to clarify the 
existing language.  The criteria and examples were developed overnight and reviewed the next day.  The guidelines 
established that the highest and lowest capacities must be submitted for evaluation if the range of capacities in the family 
is 10:1 or less.  Additional capacities must be submitted if the range is wider than 10:1. A narrow range is defined as a 2:1 
range of capacities.  Only one device is required for evaluation if conditions 7(b), 7(c), and 7(d) are met; otherwise, two 
devices shall be submitted.   There was general agreement on the amended criteria, footnotes and examples.   
 
Conclusion:  The Sector recommends that Publication 14, Chapter 1, Technical Policies B7 for Weighing Systems, 
Scales, or Load-Receiving elements of 30 000 lb or Less be amended as follows: 
 
7.   Weighing Systems, Scales or Weighing Load-Receiving Elements of 30 000 lb Capacity or Less 
 
 
        7.1. The models to be submitted for evaluation shall be those having: 

 
         a.   the lowest capacity and the highest capacity1 
         b.   the largest platform area for each of the capacities submitted 
         c.   the most resolution (highest number of scale divisions) 
         d.   the smallest scale division value (d). 

 
1 If the range of capacities is quite narrow (e.g., 50 lb, 100 lb, and 200 lb) and is a ratio of less than or equal to 2:1, it may 
be that only a device near mid-range needs to be submitted.  If the range of capacities is extremely wide (e.g., 10 lb to 10 
000), it may be necessary that a device near mid-range also be submitted. 

 
Example:  For a family of scales with a range of capacities from 500 lb to 999 lb, the manufacturer could submit one 
model with a capacity of 750 lb.  If the 750-lb model successfully passed full evaluation, the entire family could be 
covered by the CC.  If the range for a family included capacities from 10 lb to 100 lb, the manufacturer would be required 
to submit three devices.  The devices required to be submitted for evaluation would include the highest and lowest 
capacity as well as one near mid-range. 
 
For the family, the range of capacities from lowest to highest shall not exceed a 10:1 ratio. To cover a wider range of 
capacities additional devices in the family will be tested. If the range of capacities is quite narrow and is a ratio of less 
than or equal to 2:1, it may be that only one device near the mid-range needs to be submitted.  For example, a family of 
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scales with a narrow range of capacities from 500 lb to 1000 lb, the manufacturer could submit one model near the 
midrange with a capacity of 750 lb. If no midrange device is available, the largest capacity device may be evaluated.  
In all cases, requirements found in items b. c. and d. must be met.   
 
Examples: for a family from 10 lb to 100 lb, a 10 lb and a 100 lb would be evaluated 
 for a family from 10 lb to 1000 lb, a 10 lb, a 100 lb and a 1000 lb device would be evaluated  
 for a family of 30 x 0.01 lb and 50 x 0.01 lb, the 50 lb device would be evaluated 
 for a family of 30 x 0.01 lb and 50 x 0.02 lb, the 30 lb device would be evaluated 
 for a family of 15 x 0.005 lb and 30 x 0.01 lb, the 15 lb device would to be evaluated (meets b, c, & d) 
 for a family of 2500 x 0.5 lb and 5000 x 1 lb the 2500 lb device would  be evaluated (meets b, c, & d) 
 

7.2. A CC will apply to all models that: 
 
18. Define Bench/Counter Scales 
 
Source:  NTEP Laboratories 
 
Background:  There is some confusion in the classification of bench/counter scales and floor scales and the location of 
test load while performing a shift test.  Bench and counter scale shift tests are conducted with a half capacity test load 
centered successively at four points equidistant between the center and the front, left, back and the right edges of the load-
receiving element (N.1.3.1.).  Shift tests on other platform scales are conducted with a one-half capacity test load 
centered, as nearly as possible, successively at the center of each quadrant.   Additionally, manufacturers frequently 
design a family of scales that can be used on a bench or on the floor.  Automatic zero setting mechanism requirements are 
different based upon the classification of the scale. Bench or counter scales have an AZSM limitation of 0.6 e where 
“other than bench or counter” scales have an AZSM limitation of 1.0 e.   
 
Discussion: The Sector considered amending the current definition of a counter scale that limits the capacity or recognize 
the differences in the test pattern based upon the number of load bearing points and Handbook 44 shift test paragraphs as 
shown below:  (Note: If it is determined that a capacity limitation is suitable for the definition, the Canadian Technical 
Advisor would prefer that 100 kg  (200 lb) be the limit between bench and floor scale.) 
 

counter scale. One that, by reason of its size, arrangement of parts, and moderate nominal capacity no greater 
than 100 kg (200 lb), is adapted for use on a counter or bench. Sometimes called “Bench scale” [2.20] (Note:  
There are single load cell load-receiving elements up to 600 lb capacities and there are four load cell load-
receiving elements down to at least 25 lb capacities.) 

 
N.1.3.1.  Bench or Counter Scales. – For bench or counter scales with a single platform support, a A shift test 
shall be conducted with a half capacity test load centered successively at four points equidistant between the 
center and the front, left, back, and right edges of the load-receiving element.  Bench or counter scales with four 
platform supports, a shift test shall be conducted with a half-capacity test load centered, as nearly as possible, 
successively at the center of each quarter of the load receiving element, or with a quarter-capacity test load 
centered, as nearly as possible, successively over each main load support. 
 
N.1.3.8.  All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load Weighers, 
and Portable Axle-Load Weighers. - For all scales with four platform supports, a A shift test shall be 
conducted with a half-capacity test load centered, as nearly as possible, successively at the center of each quarter 
of the load-receiving element, or with a quarter-capacity test load centered, as nearly as possible, successively 
over each main load support. For scales with a single platform support, a A shift test shall be conducted with a 
half-capacity test load centered successively at four points equidistant between the center and the front, left, 
back, and right edges of the load-receiving element.   

 
The Sector also considered the following alternative language submitted by Bill West and Darrell Flocken: 
 

counter scale.  A scale One that, by reason of its size, arrangement of its parts and moderate nominal capacity 
no larger than 200 lb (100 kg), is adapted for use on a counter, table, or bench,.  Sometimes called a “bench 
scale”.  A counter scale will be a class III scale. [2.20]   
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floor scale.  A scale designed to be placed on the floor or permanently installed in a pit.  Nominal capacity will 
generally be larger than 200 lb (100 kg).  Sometimes called a “platform scale”.  A floor scale may be either class 
III or III L, depending on the intended use, as long as all parameters for the intended class are met. [2.20]   
 

The Sector also discussed the bench/counter scale terminology in NCWM Publication 14 2002 Edition, Section 62.3, 
Shift Test Procedures (page DES 77).  The Sector agreed to remove the bench, counter and “other platform scale” 
terminology and conduct the shift test based upon the design of the scale (single load cell or more than one load support). 
 
Further Sector discussions noted that the classification of bench/counter scales as floor scales has lead to confusion about 
where to place the test load when performing a shift test.  Sometimes the same scale could be placed either on a counter 
or bench resulting in different shift test positions since paragraph N.1.3.1. describes  test load positions for bench/counter 
that are different than the test load positions described in N.1.3.8. for other (platform) scales.  Currently NIST Handbook 
44 for bench/counter scale shift tests are conducted with a half capacity test load centered successively at four points 
equidistant between the center and the front, left, back and the right edges of the load-receiving element (paragraph 
N.1.3.1.).  Shift tests on other types of platform scales are conducted with a one-half capacity test load centered, as nearly 
as possible, successively at the center of each quadrant.  Additionally, manufacturers have indicated that it is an unfair test 
to place one-quarter scale capacity on the corners of a single load cell scale when compared to placing one-quarter scale 
capacity in the corners of a scale with four load supports.    
 
Conclusion: The Sector agreed to submit a recommendation to the NCWM S&T Committee amending the definition of 
counter scales and paragraphs N.1.3.1. and N.1.3.8. as follows: 
 

counter scale. One that A scale, that by reason of its size, arrangement of parts, and moderate nominal capacity 
no greater than 100 kg, is adapted for use on a counter or bench. Sometimes called “bench scale” [2.20] 

 
N.1.3.1.  Bench or Counter Scales. – For bench and counter scales with a single platform support, a A shift test 
shall be conducted with a half capacity test load centered successively at four points equidistant between the 
center and the front, left, back, and right edges of the load-receiving element. For bench and counter scales with 
four platform supports, a shift test shall be conducted with a half-capacity test load centered, as nearly as 
possible, successively at the center of each quarter of the load receiving element, or with a quarter-capacity test 
load centered, as nearly as possible, successively over each main load support. 
 
N.1.3.8.  All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load Weighers, 
and Portable Axle-Load Weighers. - For all scales with four platform supports, a A shift test shall be 
conducted with a half-capacity test load centered, as nearly as possible, successively at the center of each quarter 
of the load-receiving element, or with a quarter-capacity test load centered, as nearly as possible, successively 
over each main load support. For scales with a single platform support, a A shift test shall be conducted with a 
half-capacity test load centered successively at four points equidistant between the center and the front, left, 
back, and right edges of the load-receiving element. 

 
Additionally, the Sector recommends the following changes to NCWM Publication 14, Section 62.3, page DES-77 as 
follows: 
 

Bench, Counter or Hanging Scales   Other Platform Scales 
 (one single load cell)              (More than one single load cell) 

 Platform Scales With One Single Load Cell Platform Scales With More Than One Load Support 
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19. Definitions of Hanging and Crane Scales 
 
Source:  NTEP Participating Laboratories 
 
Background:  It has been recognized that there are some inconsistencies in NIST Handbook 44 and NTEP Certificates of 
Conformance (CC) with reference to crane scales.  Table 3 footnote 3 indicates that a crane scale can have a capacity as 
low as 500 lb.  The only difference appears to be that hanging scales can only be installed where suspended from fixed 
supports and crane scales can only be installed in overhead track-mounted cranes.  CCs have been issued with capacities 
of scales from 250 lb to 5000 lb, with both III and III L Accuracy Class designations, and both hanging and crane scale 
device classifications.  The NIST Technical Advisor has observed large-capacity scales installed on overhead track-
mounted cranes that can just as easily be installed on other types of cranes and supporting structures.   The participating 
laboratories are of the opinion that the condition of the scale support (overhead crane, fixed support, etc.) should not be a 
factor in determining device type.     
 
Discussion/Conclusion: The Sector agreed to make the following recommendation to the S&T Committee to remove the 
crane scale definition, define hanging scale, remove the reference to crane scale from Table 7a and paragraph N.1.3.8., 
and change remaining crane scales references to hanging scale in NIST Handbook 44:   
 
Add a definition of hanging scale and remove the definition of crane scale, and amend Table 3 Parameters for Accuracy 
Classes footnote 3, paragraph N.1.3.8. and  paragraph T.N.3.4., and Tables 7a and 7b as follows:  
 

hanging scale.  A scale designed to weigh loads while they are suspended from a hook on the scale or loads 
resting on a platter or platform that is suspended from the scale.  Hanging scales may be any capacity and may 
be Class III or III L, whichever is appropriate for the intended use, as long as all parameters for the intended 
class are met. Sometimes called “crane scale.”   
 
crane scale. One with a nominal capacity of 5000 pounds or more designed to weigh loads while they are 
suspended freely from and overhead, track mounted, crane. [2.20] 

 
3 The values of a scale division for crane Class III L hanging and hopper (other than grain hopper) scales shall 
not be less than 0.2 kg (0.5 lb).  The minimum number of scale divisions shall be not less than 1000. 
 
N.1.3.8.  All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load Weighers, and 
Portable Axle-Load Weighers. 
 
T.N.3.4.  Crane Class III L Hanging and Hopper (Other than Grain Hopper) Scales. – The maintenance and 
acceptance tolerances shall be as specified in T.N.3.1. and T.N. 3.2. for Class III L, except that the tolerance for 
crane Class III L hanging and construction materials hopper scales shall not be less than 1d or 0.1 percent of the 
scale capacity, whichever is less. 
 

Table 7a. 
Typical Class or Type of Device for Weighing Operations 

Class Weighing Application or Scale Type 
I Precision laboratory weighing 
II Laboratory weighing, precious metals and gem weighing, grain test scales 
III All commercial weighing not otherwise specified, grain test scales, retail precious metals and 

semi-precious gem weighing, animal scales, postal scales, scales used to determine laundry 
charges, hanging, and vehicle on-board weighing systems 

III L Vehicle, axle-load, livestock, railway track scales, cranehanging, hopper (other than grain hop-
per) scales, and vehicle on-board weighing systems 

IIII Wheel-load weighers and portable axle-load weighers used for highway weight enforcement 
Note:  A scale with a higher accuracy class than that specified as "typical" may be used. 
(Amended 1985, 1986, 1987, 1988, 1992, and 1995) 
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Table 7b. 

Applicable to Devices not Marked With a Class Designation 
Scale Type or Design Maximum Value of d 

Retail Food Scales, 50-lb capacity and less 1 ounce 
Animal Scales 1 pound 
Grain Hopper Scales 
          Capacity up to and incl. 50 000 lb 
        Capacity over 50 000 lb 

 
10 pounds (not greater than 0.05 % of capacity) 
20 pounds 

Crane Hanging Scales – Capacity 5000 lb and over not greater than 0.2 % of capacity 
Vehicle and Axle-Load Scales Used in Combination 
          Capacity up to and including 200 000 lb 
          Capacity over 200 000 lb 

 
20 pounds 
50 pounds 

Railway Track Scales 
          With weighbeam 
          Automatic indicating 

 
20 pounds 
100 pounds 

Scales with capacities greater than 500 lb except other-
wise specified 0.1 % capacity (but not greater than 50 lb) 

Wheel-Load Weighers 0.25 % capacity (but not greater than 50 lb) 
Note:  For scales not specified in this table, G-UR.1.1. and UR.1. apply. 
(Added 1985) (Amended 1989) 

 
 

20. List of Acceptable Abbreviations and Symbols 
 
Source:  New York Participating Laboratory 
 
Background:  The participating laboratories reviewed a document titled “General Letters, Symbols mathematical - 
statistical Symbols, and Markings for Legal Metrology” (German) provided by Darrell Flocken, Mettler-Toledo. 
 
Previous sector meetings discussed the German (CECIP) list but decided that many of the symbols were not acceptable to 
the group.   
 
Canada’s list is an interpretation of the existing statute, and items not on the list are not acceptable for viewing by the 
customer.    
 
The NIST Technical Advisor has sent a copy of the document to the participating weighing labs for their suggestions of 
acceptable symbols and symbols that are not acceptable to be viewed by the customer. 
  
The participating Measuring Device Laboratories are also concerned with the use of symbols. Where practical, proposed 
lists of symbols should be consistent among the Weighing Devices, Liquid Measuring Devices and other applicable 
sections in NCWM Publication 14.   
 
Discussion/Conclusion: The participating laboratories reported that there has been no progress on this item.  Darrell 
Tonini (SMA) reported that the SMA Technical Committee was working on a similar document that should be ready in 
time for the next meeting of the participating laboratories.  The NIST Technical Advisor will distribute the SMA 
document as soon as it becomes available.  The Sector Chairman requested that the participating laboratories review and 
comment on abbreviations in both documents and prepare a proposal for consideration prior to the 2003 meeting of the 
Weighing Sector.  Examples of questionable symbols and abbreviations that are part of an active evaluation will be 
reviewed by participating laboratories and NTEP Director on a case-by-case basis for a determination of the acceptability 
of the symbol or abbreviation. 
 
 
21. Shift Testing on Multi-Interval Scales 
 
Source: Ohio Participating Laboratory 
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Background: Publication 14, Section 31, page DES-49 does not address shift tests on multi-interval scales.  The 
participating laboratories have been taught to treat each range as a separate scale for the determination of tolerances.  
Publication 14 is unclear if shift tests for multi-interval devices should be conducted at one-half capacity of each 
weighing range where the shift test load might end up in the first range; or, if the shift test load should be determined 
based on the maximum capacity of the scale with the tolerance being based upon the weighing range of the test load. 
 
The NIST Technical Advisor reviewed both OIML and Handbook 44 documents for references to shift tests.  Neither 
document makes any special references to shift test for multi-interval scales. 
 
OIML R 76 paragraph 3.6.2.1. Eccentric loading (page 25) states:  
 

3.6.2.1. Unless otherwise specified hereafter, a load corresponding to one-third (1/3) of the sum of the maximum 
capacity and the corresponding maximum additive tare effect shall be applied.”  There are no additional 
references to eccentric loading with respect to multi-interval scales. 

 
NIST Handbook 44 states: 
 

N.1.3.1.  Bench or Counter Scales. - A shift test shall be conducted with a half-capacity test load centered 
successively at four points equidistant between the center and the front, left, back, and right edges of the load-
receiving element. 

 
Discussion:  Some of the Sector members indicated that it is possible to have two test loads in the same range if testing is 
performed at ½ capacity of each range.  Manufacturers also noted that multi-interval and multiple range scales should be 
treated differently because a multiple range scale with n ranges is essentially n number of scales (where n represents the 
number of ranges). A multi-interval scale with more than one minimum interval is still one scale.  It is technically 
incorrect for Publication 14 to state that a multi-interval scale has ranges. 
 
Conclusion:  Darrell Flocken, Mettler-Toledo, volunteered to review US/Canadian training manuals to identify 
differences between U.S. and Canada.  Additionally, they agreed to work with the NIST Technical Advisor in developing 
Publication 14 shift test procedures for multi-interval scales.  The 2003 meetings of the participating laboratories and 
Weighing Sector will review the procedures. 
  
22. Manual Multi-Interval Scale 
 
Source: Ohio Participating Laboratory 
 
Background:  NCWM Publication 14, Chapter 1, Section 32, page DES-51discusses the performance of manual multi-
interval scales.  The participating laboratories, the NIST Technical Advisor, and the NTEP Director are unaware of any 
such devices and believe that the language has been carried over from earlier editions where manual multi-interval scales 
were redefined as multiple range scales. 
 
Discussion/Conclusion:  The manufacturers reported that no devices of this type are being manufactured.  The NIST 
Technical Advisor reported that this section was drafted prior to the adoption of the current definitions of multi-interval 
and multiple range devices and that it was intended for scales and indicators that had a physical switch that toggled 
between two scales or one scale with different capacities and minimum increments.  The Sector agreed to recommend that 
Publication 14 Section 32 Manual Multi-Interval Scales (page DES –52) be deleted. 
 
23. Inconsistent Information on a CC 
 
Source: Maryland Participating Laboratory 
 
Background:    It was noted that features and options both metrological and non-metrological are still being included on 
NTEP Certificates of Conformance (CCs).  For example, screen tare should be defined if it is not a well-understood term 
and  “memory recall” should describe what is stored in memory (e.g., tare, gross, net, weights, unit prices, customer 
information).  Features on CCs that have not been successfully tested or evaluated should not be listed on the CC. It was 
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also noted that it is important to list peripheral equipment in test conditions.  This subject was discussed during the 1992 
Weighing Sector (item 6) but never made it into the Pub 14. Section “Models” to be submitted. 
 
The following is from the June 1992 Weighing Sector Agenda item 6: 
 

6. Identifying the Main Elements of a Scale on Certificates of Conformance 
 
Background and Discussion:  It was proposed that CCs for Class III L scales should be written for complete scales 
(that is, list all of the main elements and components used during the evaluation) and that the CC should not be 
issued for just the weighing/load-receiving elements.  It was also commented that the main elements and load cells 
used to comprise the complete system must be certified components. 
 
NTEP issues separate CCs for main elements and load cells in order that the manufacturer, installer, and user will 
have the flexibility of choosing from among compatible main elements that have been evaluated by NTEP.  It was 
stated that this substitution can only be made if information about the indicator used in the evaluation of the 
weighing/load-receiving element is known; this, along with the use of applicable formulas, would enable the 
customer and weights and measures official to judge whether or not a given indicator is compatible for substitution.  
This information has not been consistently identified on the CC in the past. 
 
The primary area of concern with this issue appeared to be that of indicators (separable indicating elements) without 
NTEP CCs being used during NTEP evaluations of large-capacity weighing/load-receiving elements.  It was 
commented that the load cell(s) used during an NTEP evaluation is (are) required to have a valid NTEP CC and that 
the indicator should also be required to have a valid CC.  NTEP has not always required the indicator used during 
an NTEP evaluation of a weighing/load-receiving element to have a valid NTEP CC.  If an indicator without an 
NTEP CC performed worse than an indicator with an NTEP CC, then the performance of the weighing/load-
receiving element may not be as good.  If the manufacturer is willing to risk the results of the evaluation by using a 
non-NTEP indicator, the NTEP laboratories feel that the manufacturer should be permitted to make this choice.  It 
is expected that use of the weighing/load-receiving element with an indicator that has an NTEP CC (as would be 
required by the weights and measures official) should be better than the performance observed with the non-NTEP 
indicator. 
 
Conclusions:  The Committee agreed that CCs should detail the main elements, load cells, and auxiliary 
devices used during an evaluation, including model designation and other significant parameters, under the 
"Test Conditions" portion of the CC.  The Committee agreed that Certificates should not limit a scale 
system to the specific combination of load cell, indicator, and weighing/load-receiving element used during 
the type evaluation; substitutions ("mixing and matching") of metrologically equivalent components should 
continue to be recognized according to current NTEP policy.  Each weights and measures jurisdiction should 
require that the individual main elements and load cells comprising a weighing system (the indicator, load 
cell(s), and weighing/load-receiving element) each have a valid NTEP CC and that the components are 
compatible and suitable for the installation.  The Committee agreed that NTEP will continue to permit non-
NTEP evaluated indicators and peripheral equipment to be used in the evaluation of a weighing/load-
receiving element under certain conditions; however, the load cell used in electronic or electro-mechanical 
devices must have a current NTEP CC. 
 

Discussion/Conclusion:  The Sector reviewed the above background information and agreed that the language in the 
conclusion of the June 1992 Sector Summary would benefit field inspectors and NTEP evaluators.  The Sector 
reconfirmed that non-metrological accessories and peripheral equipment (printing elements, video displays, and etc.) used 
as part of the evaluation should be listed in the “Test Conditions” paragraph as verification that metrological features such 
as indicated and recorded representations have been evaluated.  Additionally, the Sector reconfirmed that the CC does not 
limit the use of non-metrological peripheral equipment to those listed.   
 
The Sector recommends that the following underlined language be added to the NTEP Publication 14 Administrative 
Procedures in paragraph P. Certificate of Conformance to facilitate consistent information included on the Certificate of 
Conformance. 
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P.6. CCs should detail the main elements, load cells, and auxiliary devices used during an evaluation, including 
model designation and other significant parameters, under the "Test Conditions" portion of the CC.  Only the 
standard features and options that have been evaluated will be included on the CC.  

 
Technical Advisor Note:  The NTEP Committee considered the above recommendation during the 2003 NCWM Interim 
Meeting.  The Committee did not agree with the Weighing Sector and stated that the recommended policy does not affect 
the administration of NTEP and should be considered as a technical policy.  The Committee recommends the 
participating laboratories and Weighing Sector reconsider the item at their next meetings.  The NIST Technical Advisor 
will submit the following addition to Publication 14., Chapter 1, NTEP Technical Policy for Scales for consideration by 
the participating laboratories during their next meeting: 
 

B. Certificate of Conformance Parameters (Page DES-1) 
 
Certificates of Conformance (CC) should detail the main elements, load cells, and auxiliary devices used during an 
evaluation, including model designation and other significant parameters, under the "Test Conditions" portion of 
the CC.  Only the standard features and options that have been evaluated will be included on the CC. 
 
The following guidelines apply. 

 
24. 85 to 240 VAC Voltage NTEP Submissions 
 
Source: Maryland Participating Laboratory 
 
Background:    Handbook 44 paragraph T.N. 8.3.1. Power Supply, Voltage and Frequency currently states: 
 

T.N.8.3.1.  Power Supply, Voltage and Frequency. 
 

 (a) Weighing devices that operate using alternating current must perform within the conditions defined in 
paragraphs T.N.3. through T.N.7., inclusive, over the line voltage range of 100 V to 130 V or 200 V to 250 V 
rms as appropriate, and over the frequency range of 59.5 Hz to 60.5 Hz. 
 

More devices are being submitted to NTEP for evaluation with larger ranges of voltages than those listed in the above 
paragraph.  The Participating Laboratories reviewed language used for Canadian requirements.  The consensus of the 
laboratories is to recommend the Canadian language to amend Handbook 44 paragraph T.N. 8.3.1. Power Supply, 
Voltage and Frequency.  The following language has been submitted by Canada for review.   
 

Maximum and minimum voltage specified 

1. If the nominal voltage is not indicated on the marking plate, 117 volts or 225 volts is deemed to be the 
nominal voltage.  Then, the minimum and maximum voltages are 100 volts or 191 volts (-15%) and 129 volts or 
247.5 volts (+10%) respectively. 

2. If the marking plate indicates a nominal voltage other than 117 volts, the indicated voltage will be considered 
as the nominal voltage.  The minimum and maximum voltage will be calculated from the nominal voltage 
indicated on the plate. 

3. If a voltage range is indicated (i.e. 100 volts to 130 volts), the mid point of the range will be taken as the 
nominal voltage.  The device will be tested to the greater of: 1) the nominal voltage -15% / +10% or 2) the 
voltage range indicated on the plate. 

If a voltage range is indicated (i.e., 117 volts to 225 volts), the mid point of the range will be taken as the 
nominal voltage (i.e., 171 volts).  The device will be tested to the greater of: 1) the nominal voltage -15% / 
+10% (i.e., 145 volts and 118 volts) or 2) the voltage range indicated on the plate (i.e., 117 and 225 volts). 
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Therefore, in this case the greater of the two is 117/225 volts and the device would (only) be tested at these 
extremes. 

4. If the device ceases to indicate weight values while the voltage is well within the -15% / +10% range limits, 
the tests will be performed at the limits of indication. 

 
Discussion The Sector agreed that testing over the entire range is not supported by current NIST Handbook 44 language.  
The NTETC Weighing Sector reviewed language used in Canadian requirements.  The consensus of the Sector is to 
recommend that Handbook 44 paragraph T.N. 8.3.1. Power Supply, Voltage and Frequency be amended to eliminate 
specific voltage ranges. Additionally, there is confusion regarding the frequency range reference in the existing language.  
NTEP does not test for a change of line frequency of plus or minus one half cycle because testing equipment is very 
expensive. Manufacturers have stated that power supplies in current weighing devices are capable of performing over a 
much larger voltage and frequency range than specified in Handbook 44 because they only manufacture or purchase one 
version of power supply that is suitable for the worldwide marketplace. 
 
Conclusion:   The Sector agreed to make the following recommendation to the NCWM S&T committee to amend NIST 
Handbook 44 Scales Code paragraph T.N8.3.1.(a) Power Supply, Voltage and Frequency as follows: 
 

T.N.8.3.1.  Power Supply, Voltage and Frequency. 
 

(a) Weighing devices that operate using alternating current must perform within the conditions defined in 
paragraphs T.N.3. through T.N.7., inclusive, over the line voltage range as marked of 100 V to 130 V or 
200 V to 250 V rms as appropriate, and over the frequency range of 59.5 Hz to 60.5 at 60 Hz.  

 
(Note:  The Weighing Sector proposal was considered at the 2002 Annual Meeting of the Southern Weights and Measures 
Association, Specifications and Tolerance Committee.  The committee recommended additional language be added to the 
proposal stating that a weighing device shall perform at minus 15 percent of the lowest stated nominal voltage and at 
plus 10 percent of the highest states nominal voltage.) 
 
25. Audit Trail Information During Power Failure 
 
Source: Ohio Participating Laboratory 
 
Background:    During the evaluation of a device with an electronic means of sealing, the laboratory noted that the 
device accepted the updated calibration and configuration, but the event counters remained at their previous count if there 
was a power loss while in the calibration mode.  The Participating Laboratories agreed that this could be used 
fraudulently to avoid giving an indication that a calibration or configuration adjustment had occurred and that NCWM 
Publication 14 should be amended to look for this condition. 
 
Discussion:  The participating laboratories reported that this and similar conditions have been discovered on more than 
one type of device. In another example, a scale appeared to accept calibration and configuration changes. However, the 
final act of pressing a button to accept the change was not performed.  The scale appeared to be operating with the 
updated parameters until power was turned off.  The scale reverted to the previously stored parameters and event counter 
information.  
 
One of the manufacturers was concerned about changes to the count indicated on the event counter.  Replacement of the 
event counters or a master reset on a computer causes a change of audit trail information that can be investigated by the 
field inspector.  One of the manufactures stated that it is unlikely that a non-resetable event counter can be set to specific 
counts in order to match the counter that is being replaced. 
 
Some of the participating laboratories indicated that a change in event counters or a master reset of the computer is not the 
issue of this item because there is a change in the audit trail information that can be investigated by an inspector.  The 
issue at hand is primarily the intentional or unintentional change in calibration or configuration parameters without 
advancing the information on the event counters.    
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The manufacturers understand that an event is when there is a change.  The reported problems are likely caused by 
programmers who did not specify that sealable parameter settings and event counter information should be stored in the 
event of a power failure (or an error indication). 
 
Conclusion:  The Sector recognizes that replacing printed circuit boards may clear existing audit trail information and 
that the resultant change in event counter information is in compliance with Handbook 44. It is the responsibility of the 
inspector to investigate the change(s) before enforcement action can be taken.  Additionally, service and repair companies 
would likely have information available to the inspector documenting changes to calibration and configuration and even 
the replacement of printed circuit boards and microprocessor chips affecting event counter information.   
 
The Ohio and California participating laboratories agreed to develop language to verify audit trail change information 
during the event of power interruptions and improper calibration procedures.  The language should be available for 
review and comment prior to the 2003 meeting of the participating laboratories and Weighing Sector.  
 

26. Performance and Permanence Testing 
 
Source:  NTEP Director and NIST Technical Advisor 
 
Background:  The NTEP Director has noted inconsistencies in the following performance and permanence sections in 
Chapter 1:  
 
Section 62. Performance and Permanence Tests for Counter (Bench) Scales (including Computing Scales). Section 
62.9.5.1. is not consistent with  62.9.10. in that the 500-lb maximum test load is not mentioned in 62.9.10. 
 
Section 63. Performance and Permanence Tests for Floor Scales, Paragraphs 63.2. Initial Review and 62.3 Initial Type 
Evaluation Permanence Test, and 63.4. Subsequent Type Evaluation Permanence Test.  Paragraph 62.4 can be 
misinterpreted as meaning that if a device fails, the scale is then adjusted and retested as an initial test in 63.2 and test ed 
20-30 days later as a subsequent test.  The terminology used should be consistent.  Similar concerns are noted in 
paragraphs 65.5.5. 
 
Section 65 (x). Performance and Permanence Tests for . . .  Vehicle Scales. . ., paragraphs 65(x).5.1., 65(x).7, and 
65(x)7.6.  Paragraph 65x.5.1. states that a minimum of 40 000 lb of known test weights are required for the subsequent 
type evaluation field permanence test and appears to be in conflict with 65x.7.6. that states that the device will be tested to 
at least the CLC on the second test.  Testing to the CLC does not appear to be supported in doing research into past Sector 
Summaries. 
 
Discussion/Conclusion:  The NIST Technical Advisor and NTEP Director will make the referenced editorial corrections 
and submit the amended language to the Sector and the NTEP Committee prior to publishing the 2003 edition of 
Publication 14. 
 

27. Center Dump Option on Vehicle Scales 
 
Source: NTEP Director 
 
Background:  Clarification has been requested regarding the acceptability of a center dump option on mechanical vehicle 
scales.  The following is from the June 1991, November 1996, and 1997 Sector Summaries: 
 

(June 1991) 
C.  Several manufacturers have modified the design of a lever system by moving the backbone lever that 

runs along the longitudinal centerline of the scale to outside the edge of the scale (see attachment). The 
manufacturers have contended that this change does not require another type evaluation, claiming the 
design has not changed significantly. The NTEP policy has been to require these scales to undergo 
another type evaluation. The NTEP Technical Committee is requested to review this issue as part of the 
technical policy. 
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NTEP requires that scales of different designs must be evaluated separately. NTEP laboratories have 
had to make judgments as to what comprise significant modifications to designs that necessitate 
additional NTEP testing. For example, NTEP considers a load-cell-based scale with the main girders of 
the weighbridge under the platform under the path of tires to be significantly different from a scale with 
the main girders forming side rails for the platform. The specific issue being addressed by this agenda 
item is the design of mechanical lever systems where the location of the transverse lever is changed. 
The following figure illustrates the variations (figure not available). 

 
The Committee agreed that the design differences in examples B and C were relatively minor and that 
the two designs were sufficiently similar so that one type evaluation could cover both designs. 
However, the Committee agreed that the design illustrated in example A required the 
weighing/load-receiving element to be engineered differently. Consequently, that design had to be 
evaluated separately. Hence, based on G-S.1. and this decision for type evaluation, the design illustrated 
in example A shall have a different model designation since a separate type evaluation is required. In 
the case of examples B and C, the same model designation may be used; but the specific design that 
was evaluated must be described in the test conditions of the NTEP Certificate. The Committee will 
continue to rely on the judgment of the NTEP laboratories when a new Type evaluation is required. 

 
4. Modification of Type (1996) 
 

 Dump Option 
 
Conclusion: The Sector heard arguments for and against allowing the modification of an NTEP approved 
scale with a dumping mechanism without additional testing. Some believed that this would be considered 
a modification of type and needed additional testing. Others were unsure what effect, if any, this would 
have on the scales performance. Still others believed that this was not a modification of type and should be 
allowed.  No clear agreement or disagreement was reached in the discussion.  The Sector may want to 
revisit this at a later date.  The Sector also asked for input from Scale Manufacturers Association’s (SMA) 
Technical Committee. 

 
 Replacement of Concrete Decks with New Steel Decks 
 

Conclusion: The Sector agreed that changing deck material (for example, concrete vs. steel) on a scale is a 
modification of type in some designs of scales and, in those designs, both types of decks would have to be 
tested to include both types on the Certificate of Conformance.   The Sector noted that there are some 
designs where replacement of the deck material would not affect the performance of the scale. 
 
b) Adding a dump option (1997) 
 
Background and Discussion: 
 
b) At the last Sector meeting the issue of adding a dump option was not resolved. The SMA Technical 
Committee was asked to provide input. The sector has been asked to reconsider this item (Attachment; 
Carry-over Item I b) 
 
Discussion: Comments were made that this is a design consideration, not a performance consideration. Field 
officials have expressed concern that the addition of this option may, over time, cause performance problems 
with the repeated lifting and lowering of the deck. The Sector generally agreed that, if it is a new device and new 
technology, it might require testing. However, since the option does require field verification, there is no reason 
to require an additional permanence test. 
 
Conclusion: The Sector agreed that a dump-type option could be added to a scale with an existing NTEP 
CC without the need to perform additional testing. With a dump option the original load-receiving 
element (deck) is replaced with the dumping mechanism. The original structural weighbridge is still in 
place and keeps the load-receiving elements (levers or load cells) in place. 
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Discussion:  The past discussions have dealt primarily with mechanical scales with a deck that lifts or tilts off of the 
weighbridge to dump the commodity. 
 
A member of the railroad industry commented that an improvement to a railway track scale changes to the structure of the 
scale.  Many railroads require that existing railway track scales must be brought up to all railroad requirements when 
these modifications or improvements are made.  This sector member considers a center-dump option a modification of 
type that requires new evaluation.  Any proposal to permit such a modification without additional evaluation should apply 
only to vehicle scales.  
 
Additionally, there are low profile railway track scales that do not meet AREMA standards and are allowed to use the 
deck plate for structural integrity.  Although changes can be done properly without affecting the structural integrity of the 
scale, that does not mean changes will always be done properly. Therefore, a jurisdiction should verify the changed 
device complies. Typically, the jurisdictions do not look at the construction or may not have the expertise to evaluate 
structural changes.   
 
Some of the manufactures commented that modifications should be evaluated and certified by a scale engineer according 
to Handbook 44 Scales Code paragraph UR.4.3. Scale Modification. One of the Sector members stated that if guidelines 
are not documented in Publication 14 and the NTEP Director is not familiar with a type of modification, then further 
testing may be required depending upon the NTEP Director, participating laboratory, or field official that is being asked 
to make the determination.   
 
The Sector was directed to the existing diagrams in Publication 14 (pages DES-8 and DES-9) that dealt with large 
capacity scale platforms and whether or not additional evaluations would be required if the manufacturer requested a 
change to the deck type.  Previous Sectors agreed that no additional evaluations would be required for a change in deck 
material if the deck were not part of the support structure of the weighbridge.  Additional evaluation for modification of 
deck types would be required if the deck is part of the weighbridge support structure.   
 
The Sector was asked if the same rationale could be used to determine if additional evaluations would be required for a 
“dump through” feature.  Many Sector members agreed that this rationale would be a useful guideline for use by the 
NTEP Director, participating laboratories and field officials.  Some of the Sector members stated that the “dump through” 
feature or option should however be listed on the Certificate of Conformance for the device. Some of the manufacturers 
disagreed with this stating that it is up to the manufacturer to determine if a modification to the type is metrologicaly 
significant. 
 
The Sector also agreed that changes to the position of the lever or load cells would be considered a metrologically 
significant modification that would require additional type evaluation testing. 
 
Conclusion:    There was no clear consensus on this item however, the majority of the Sector voting members voted to 
recommend that the following language be added to Publication 14, Chapter 1, NTEP Technical Policy for Scales, 
Section E. Modification of Type (6 yes, 3 no, 5 abstain): 
 

7.  Adding a dump-through option/modification, without modifying the lever system or load cell placement, to 
vehicles scales where the vehicle support primarily comes from the beams and girders on a scale with a 
combination steel and concrete weighbridge or all steel weighbridge construction, does not require evaluation for 
an existing CC to apply, however, the modification option must be listed on the CC. 
 
8.  Adding a dump-through option/modification, to vehicle scales with composite construction; unitized steel 
deck (vehicle support primarily come from the scale deck) requires an evaluation to be listed on a new or 
existing CC. 
 

Note.  One of the manufacturers voting against the proposed language commented that changes to create a dump scale fall 
under the structural design requirements in the rail codes.  Modifications to create a dump scale are not typically done to a 
truck scale.  The manufacture acknowledges that NCWM comes to the manufacturers for general guidance.  The 
manufacturer further stated that the best policy is to rely on the original equipment manufacturer to report metrologically 
significant changes.   
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28. ECR Loyalty Programs 
 
Source: Maryland Participating Laboratory 
 
Background: From the 1998 Weighing Sector Meeting: 
 

NTEP continues to receive questions as to the proper method for presenting information relative to “frequent 
shopper” discount programs on customer receipts. NTEP has also heard complaints related to the accuracy of 
price computations on some of the receipts.  The Sector was asked to provide guidance to the NCWM for the 
development of possible requirements or regulations in this area.   

 
Conclusion:  The Sector recognized that some issues related to frequent shopper programs are under the 
purview of the Sector (those functions related to the interface with the point-of-sale scale) and some are under 
the purview of the Laws and Regulations Committee (those functions related to method of pricing and printing 
of package labels).  The Sector acknowledged the need for input from other groups. Dennis Krueger, NCR, 
agreed to contact representatives from FMI (Food Marketing Institute) to investigate how the Sector might work 
with representatives from FMI on this issue.  Dennis will work with Steve Cook, (formerly from CA), to bring 
back recommendations to the Sector on how to proceed further with this issue.  
 
This issue has not been resolved.  Nearly every major supermarket chain has some form of member discount 
program.  The NTEP labs and the field inspector need a uniform method of examining this feature.  
 
Handbook 44 indirectly addresses the method of recording member discount prices: 
 
Section S.1.8.4. of Handbook 44 notes: 
 
S.1.8.4.  Recorded Representations, Point-of-Sale Systems. - The sales information recorded by cash registers 
when interfaced with a load-receiving element shall contain the following information for items weighed at the 
checkout stand:  
      

  (a) the net weight,1 
  (b) the unit price,1 
  (c) the total price, and 

(d) the product class or, in a system equipped with price look-up capability, the product name or 
code number. 

 
Unit price is defined in Handbook 44 as: 
 
unit price.  The price at which the product is being sold and expressed in whole units of measurement.[3.30] 
(Added 1992) 
 
The two sections noted above indicate that the unit price noted on the receipt must be the price at which the sale 
was determined.  Noting an original unit price for an item and a total discount for the transaction does not meet 
HB 44.   
 
ex: regular price is $3.00/ lb and the member price is $1.50 lb 
1.00 lb   @ 3.00/lb   3.00 
                                -1.50 

 
Discussion:  The Sector reviewed the language recommended by the earlier weighing sector and considered making the 
following recommendation to the NCWM Specifications and Tolerances Committee: 
 
To clarify Handbook 44, amend the footnote to paragraph S.1.8.4. as follows:  
 

S.1.8.4 (a) the net weight 1 
S.1.8.4 (b)  the unit price 1 
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1  Weight values shall be identified by kilogram, kg, grams, g, ounces, oz, pound, lb, or the sign “#.”  For devices 
interfaced with scales indicating in metric units, the unit price may be expressed in price per 100 grams. If the 
system utilizes a member discount feature, the unit price at which the product is being sold must be recorded on 
the receipt. The net weight of pre-weighed items shall not be altered by the system. 

 
The Sector also reviewed the proposed language for incorporation into NCWM Publication 14 submitted by the Maryland 
Participating Laboratory. 
 
The Sector members agreed that manipulating weights facilitates fraud.  Additionally, NIST Handbook 130 defines net 
weight as the gross weight minus the weight of the packaging material or container and does not permit the manipulation 
of a legal measurement.  Unintentional manipulation of the original weight (due to mathematical rounding) can also occur 
when discounts are given because net weights are determined by dividing the original total price by the original unit price.     
 
A member of the Measuring Sector stated that there are similar concerns with discount programs, but the proposed 
language for Publication 14 would not solve the problems associated with liquid measuring devices 
 
Several Sector members supported the language proposed for Publication 14, stated that it is sufficiently backed up by 
Handbook 44, and that no changes to Handbook 44 are required for this item. 
 
One of the manufacturers agreed with the proposed language for Publication 14. However, the following note should be 
deleted because is may be confusing and is not appropriate for a national document:   
 

“Please note that this feature may not be acceptable in some jurisdictions.  The suitability of this feature is 
determined by the enforcement policy of each jurisdiction.”  

 
Conclusion:   The Sector agreed to recommend that the following underlined language be added to Publication 14, 
Chapter 6, Section 12 (new):    
 
Section 12 of Electronic Cash Register Interfaced with Scales 
 
Member Discount Program Feature 
 
Code References: G-S.2, G-S.5.1, G-S.5.5, and S.1.8.4 
 
A "member discount" feature applies discounts to applicable items in the store.  To receive the discount(s), the customer 
must be enrolled in the program and must present their member number before the total sales transaction is tendered. This 
feature applies to weighed and non-weighed items. 
 
Because the feature has a significant potential to facilitate fraud if not properly designed, the following type evaluation 
criteria must be met.   
 
Check all that apply: 
~ Discounted weighed transactions  
~ Discounted non-weighed transactions  
~ Original net weight (count) and original total price determined at the POS  
~ Original net weight (count) and original total price determined at the pre-packaging scale  
 
12.1 The net weight shall not be altered. Yes  ~ No ~  NA ~ 
 
12.2 The total price of all weighed items shall be determined using the original 

net weight determination. 
Yes  ~ No ~  NA ~ 

 
12.3 All calculations shall be rounded to the nearest cent. Yes  ~ No ~  NA ~ 
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12.4 The receipt shall be clear, easily understood when reading from left to 
right. 

Yes  ~ No ~  NA ~ 

   
12.5 The receipt shall be mathematically correct for all calculations. Yes  ~ No ~  NA ~ 
   
12.6 If the discount is based on a percentage or a fixed cents off of the total 

price, the receipt shall indicate the following: 
 
8.6.1 The original unit price and total price. 
 
8.6.2 The monetary discount, or the new total price.  
 
8.6.3 The net weight (If applicable). 

 
 
 
Yes  ~ No ~  NA ~ 
 
Yes  ~ No ~  NA ~ 
 
Yes  ~ No ~  NA ~ 

   
 Note: If the Member Discount number is entered before the item to be discounted (or the receipt is 

not generated until the completion of the customer transaction), the original unit price and the 
original total price are not required  

 
12.7 If the discount is based on a percentage or a fixed cents off of unit price 

reduction  (ex. $ .10/lb discount off the original total price), the receipt 
shall indicate the following: 
 
12.7.1 The original unit price and total price, 
 
12.7.2 The unit price discount,  
 
12.7.3 The monetary discount or the new total price, and 
 
12.7.4 The net weight (If applicable). 

 
 
 
 
Yes  ~ No ~  NA ~ 
 
Yes  ~ No ~  NA ~ 
 
Yes  ~ No ~  NA ~ 
 
Yes  ~ No ~  NA ~ 

   
 Note: If the Member Discount number is entered before the item to be discounted (or the receipt is 

not generated until the completion of the customer transaction), the original unit price and the 
original total price are not required 

   
 
12.8 If the discount is based on a discount unit price, the receipt shall indicate 

the following: 
 

 
 12.8.1 The original unit price and the original total price, Yes  ~ No ~  NA ~ 
 
 12.8.2 The discount unit price and the discount total price, and Yes  ~ No ~  NA ~ 
 
 12.8.3 The net weight (If applicable). Yes  ~ No ~  NA ~ 
   
 Note: If the Member Discount number is entered before the item to be discounted (or the receipt is 

not generated until the completion of the customer transaction), the original unit price and the 
original total price are not required 

   
12.9 If the total price, of a random weight pre-packaged item, is determined by 

weight and the final calculation is made at the POS system, the 
information that the calculation is based on must be provided on the 
receipt. 

Yes  ~ No ~  NA ~ 
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29. Range of IZSM on Indicating Elements 
 
Source: Maryland Participating Laboratory 
 
Background: Electronic indicating elements have been submitted with an Initial Zero-Setting Mechanism (IZSM) of 100 
percent of the configured capacity of the indicator. When the participating laboratories inform the manufacturer that the 
indicator would have to be tested up to the maximum IZSM range with a load-receiving element, they have always 
reduced the IZSM range.    
 
NTEP does not test load-receiving elements up to 200 percent of their configured capacity. Therefore NTEP should not 
allow an indicating element to have an IZSM range up to 100 percent of the capacity of the load-receiving element used 
during the evaluation of the indicator.  The NIST Technical Advisor notes that load-receiving elements, from bench scales 
to railroad track scale load-receiving elements have not been submitted or tested with an IZSM feature unless the 
submission was to be treated as a complete scale with a specific indicating element.  Therefore, the possibility exists that 
many load-receiving elements, that consist of only load cell support structures may not comply with an indication element 
configured with IZSM enabled.  Should electronic indicating elements have IZSM? If so, how much?  Should IZSM be 
limited to just complete scales?    
 
Recommendation:  The Sector reviewed the following Canadian requirements.  
 

LG-15.04 IZSM Range (Maximum Range of Initial Zero-Setting Mechanism) 
 
The load-receiving element to which an electronic indicator tested and approved separately will be interfaced 
will not have been tested up to 200 % of Max. Consequently, the maximum Initial Zero-Setting Mechanism 
range of electronic indicators must be limited to 20 % of Max. 
 
An electronic indicator tested and approved separately is deemed to comply with the requirements when the total 
range of the Initial Zero-Setting Mechanism (absolute value of -ve portion of the range plus the +ve portion of 
the range) does not exceed 20 % (or can be set to a maximum of 20 % and sealed) of the DUT's maximum 
capacity (Max); The IZSM range of a complete electronic device may exceed 20 % of Max if the device 
performs within tolerances when the IZSM is set at the minimum and maximum points of its range. 
 
When the IZSM range is limited to 20 %, performance tests are conducted once: at the maximum IZSM setting. 
When the IZSM range exceeds 20 %, certain performance tests are conducted twice: at the minimum and at the 
maximum setting of the range. See description of the performance tests in Part 3. 

 
Some of the manufacturers stated that IAZM on separable indicating elements is just an electronic starting point and that 
there should be not performance difference settings up to 100 percent.  The manufacturer of the load-receiving element 
has the responsibility to make their device perform with the maximum live and dead load (i.e. a 100 lb load-receiving 
element with a 500 lb load cell). 
 
Other Sector members stated that if the IZSM is adjustable to 20 percent or less on an indication element, no additional 
testing should be  required.  If the IZSM is adjustable beyond 20 percent, applicant shall provide equipment (load-
receiving element, a switch box, etc) to facilitate testing up to the IZSM limit. 
 
Many of the manufacturers were concerned that prohibiting or limiting the size of IZSM on separable indicating elements 
may restrict the modular “mix and match” approach because the manufacturer of the indicating element may not know the 
amount of IZSM permitted on devices the indicating element will be interfaced to.  
 
Canada reported that IZSM above 20 percent is permitted on indicating elements.  However, Canada will test all IZSM 
above where the IZSM can be adjusted above 20 percent. 
 
One of the manufacturers suggested that the Sector review WELMEC 1 Guide 2 on testing indicators. 
 
Conclusion:  The Sector discontinued discussion due to lack of time.  The Sector has been requested to review 
US/Canadian checklist requirements for possible harmonization and WELMEC 2-1 Guide for Testing 
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Indicators-(Non-Automatic Weighing Instruments) (http://www.welmec.org/publications/2-1.asp).  This item will be 
carried over to the next meeting of the Weighing Sector. 

30. IZSM Test Procedures 
 
Source:  Maryland Participating Laboratory 
 
Background:  The following is from the 1998 Weighing Sector Report: 
 

Background:  At the June 1998 meeting of the NTEP Laboratories the participants were asked to review a 
procedure for testing the initial zero-setting mechanism (IZSM) of a scale in the field.  At this time, there also is 
no procedure in Publication 14 for testing this feature during an evaluation. 
 
During a September 1998, Asia Pacific Legal Metrology Forum (APLMF) R76 training class a procedure was 
presented for testing IZSM.  That procedure has been revised and adapted for possible inclusion in Publication 
14 as outlined in the Appendix G below.  Unless the Sector objects, the procedure was proposed to be included 
in the next edition of Publication 14.  (See Attachment below) 
 
Discussion:  The Sector Discussed the proposed procedure and pointed out that the last sentence needs to be 
changed from “determine if the device complies” to “indicates that additional testing should be performed”.  One 
of the labs indicated that some field officials have a difficult time determining if a device has an IZSM, 
particularly when the “on/off” switch is used to activate the zero setting mechanism.  The proposed procedure 
can be used for both lab and field evaluations. 
 
Conclusion:  The Sector agreed that the laboratories would (will) begin using the procedure included in 
Appendix G.  The procedure will be incorporated in Publication 14.  The last sentence of the draft procedure will 
be changed from "determine if the device complies" to "indicates that additional testing should be performed."  
The laboratories are asked to provide feedback to the Sector on any problems they encounter with the 
procedures. 
 

The 1998 Weighing Sector proposed the following: 
 
1. Change to Handbook 44 Scales Code 
 
S.2.1.5.  Initial Zero-Setting Mechanism. - 
 
(a) Scales of accuracy classes I, II, and III may be equipped with an initial zero-setting device. 
 
(b) Complete Scales. An initial zero-setting mechanism shall not zero a load in excess of 20 percent of the 
maximum capacity of the scale unless tests show that the scale meets all applicable tolerances for any amount of 
initial load compensated by this device within the specified range. 
 
(c) Separable Indicating Element Covered by a Separate CC. The maximum Initial Zero-Setting Mechanism 
range (absolute value of the maximum load that can be removed from the dead load plus the maximum load that 
can be added to the dead load) of electronic indicators must be limited to 20 percent of the scale capacity. 
 
2. Changes to PUB 14 (2002 edition, page DES-61) 
 
40. Zero Indication 
 
Code References:  S.1.1., S.1.1.1., S.2.1.5, and G-S.5.1. 

 
A digital electronic scale must indicate or record a zero balance condition.  An out-of-zero-balance 
indication on both sides of zero is required.  The zero balance indication may be a continuous digital zero 
indication or indicated by some other means, provided the scale either automatically inhibits the scale 
operation or returns to a digital weight indication when an out-of-zero-balance condition exists.  The 
alternative zero indication must be defined on the front of the device. 
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A digital zero balance indication shall represent zero within ±0.5 scale division (±0.5 d).  A digital indicating 
scale shall either automatically maintain a "center-of-zero" condition to ±0.25 d or less (through AZSM) or have 
a supplemental center-of-zero indicator that defines the zero-balance condition to ±0.25 d or less.  The center of 
zero requirement applies to the gross load zero, but the center of zero indication may also be operational at the 
net load zero. 
 
Neither a + or - sign may appear with the zero indication.  Appropriate indications for the zero balance and out-
of-zero balance conditions are specified. 
 
If the scale is equipped with an initial zero-setting mechanism (IZSM), then the scale must be tested for 
compliance with the influence factors with the maximum load zeroed through the IZSM.   
 
This is mandatory if the range When the IZSM range (absolute value of the maximum load that can be removed 
from the dead load plus the maximum load that can be added to the dead load) exceeds 20% of the scale 
capacity, performance tests are conducted at the maximum setting of the range.  
 
The IZSM range of a complete electronic scale may exceed 20% of capacity if the device performs within 
tolerances. 
 
When the IZSM range is # 20%, performance tests are conducted once: at the maximum IZSM setting.  

 
40.1 Is the scale equipped with an IZSM? Yes  ~ No ~  NA ~ 

 
 If yes, then what is the range of the IZSM?     ___________________ Yes  ~ No ~  NA ~ 

 
40.2 The maximum Initial Zero-Setting Mechanism range of an electronic 

indicator tested and approved separately : 
 

 
 40.2.1 does not exceed 20% of the scale capacity Yes  ~ No ~  NA ~ 

 
 40.2.2  can be set to a maximum of 20% and sealed Yes  ~ No ~  NA ~ 

 
40.1
.3 

The scale defines zero within ±0.5 d by a continuous zero indication.   Yes  ~ No ~  NA ~ 

  
Record the type of weight unit, (e.g., lb/kg) selection. 
~ EXTERNAL     ~  INTERNAL      ~  N/A 

 

     
Record the actual zero width in d (note whether avoirdupois, metric, or other unit). 

 
   AVOIRDUPOIS          d 
   METRIC           d 
   OTHER UNITS:  Specify Unit             ;              d 
 

40.2
4 

For indicators without a continuous zero indication, an automatic 
means inhibits the weighing operation or returns the device to a 
continuous digital indication when the scale is in an out-of-balance 
condition. 

Yes  ~ No ~  NA ~ 
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 Note:  See also Code Reference G-S.6. elsewhere in this checklist pertaining to  marking of 
indications, and see Code Reference G-S.5.2.2., and S.1.2. elsewhere  in this checklist pertaining to 
identification of the zero indication when a sleep mode is used 
 

40.3
.5 

A + or - sign must not appear when the scale is indicating zero in any 
of the available weight units. 

Yes  ~ No ~  NA ~ 

 
40.4
.6 

The device automatically maintains the "center of zero" to ±0.25 d, or Yes  ~ No ~  NA ~ 

 
40.5
.7 

If the device does not automatically maintain the "center of zero", 
then there is a center of zero indicator that defines zero within ±0.25 d 
scale division. 

Yes  ~ No ~  NA ~ 

 
40.6
.8 

If provided, the "center of zero" indicator is inhibited at all displayed 
positive  weight values other than zero. 

Yes  ~ No ~  NA ~ 

 
Conclusion:  The Sector did not have time to review this item and it will be carried over until the next meeting of the 
Weighing Sector.  The Sector is requested to review the above recommendation from the 1997 Weighing Sector.  If there 
are no major discussions on this item or significant updates to the proposed language, the Sector will consider 
recommending the above underlined language into NCWM Publication 14, Weighing Devices Technical Policy, 
Checklist, and Test Procedures.   

31. Weight Accumulators 
 
Source:  Maryland Participating Laboratory 
 
Background:  The following is from the 1997 Weighing Sector final Summary: 
 
 Source: NTEP Weighing Labs 
 

Background:  Publication 14 does not adequately address the new features that labs are seeing on scales with 
weight accumulation features. 
 
Recommendation:  The Sector was asked to review language in the attachment to item 5 (see below) submitted 
by the NTEP labs for addition to Publication 14 under the section on scales with weight accumulation features. 
 
Conclusion:  The Sector agreed to add the proposed procedure and criteria in the attachments to Publication 14. 

 
The Maryland Participating Laboratory proposed the following language: 
 
Weight Accumulation 
 
This section is not applicable to automatic bulk weighing systems and automatic weighing systems.  The weight 
accumulation feature adds and/or subtracts multiple weighments.   Please note that total weight accumulators may not be 
acceptable in some jurisdictions and is not acceptable in all applications.  The suitability of this feature is determined by 
the enforcement policy of each jurisdiction.   Because the accumulation feature has a significant potential to facilitate 
fraud if not properly designed, the following type evaluation criteria must be met. 
 
Identify the methods of weight accumulation: 
 
~-Manual Total: The operator must enable the mechanism for each weighment added to (or subtracted from) the 
accumulated total. 
 
~-Auto Total:  Once this mode is enabled, the device will automatically add each weighment to the accumulated total.  
The auto total feature may not be acceptable in all jurisdictions and is not acceptable in all applications. The auto total 
feature is not acceptable when the loading or unloading of the device is likely to activate the auto total feature. 
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1.  GROSS and NET weighments cannot be added to (or subtracted from) the 

same TOTAL accumulator. 
 Yes  ~ No ~  NA ~ 

 
 
2.  The device has motion detection capability that prevents the device from 

accumulating weighments before the weight display has stabilized within 
specified limits.  The limits for motion detection are: 

 Yes  ~ No ~  NA ~ 

 
  (a) " 3 scale divisions for axle load, railway track, vehicle scales, and 

hopper (other than grain hoppers) scales with a capacity exceeding 
22 000 kg (50 000 lb); and  
 
(b)  " 1 scale division for all other scales. 

  
Yes  ~ No ~  NA ~ 
 
 
Yes  ~ No ~  NA ~ 

 
It is recommended that the indicator simultaneously display the TOTAL weight and the current weight on the load-
receiving element. Devices equipped with accumulation capability must provide a clear indication that a weighment has 
been entered.  This indication may be a TOTAL display mode, a lighted legend, or an annunciator such as total entered. 
 
3.  The method used to indicate that a weighment has been entered:    
 
  3.1. A separate continuous indication of the TOTAL weight display mode. Yes  ~ No ~  NA ~ 
 
  3.2. The device has selectable “current weight” and “TOTAL weight “ 

display modes with proper descriptors. 
 Yes  ~ No ~  NA ~ 

 
 
  3.3.  A lighted legend or annunciator of “weight entered” or a similar 

statement is used to indicate that a weighment has been added to the 
TOTAL weight. 

 Yes  ~ No ~  NA ~ 
 

 
   3.3.1. An entry of “zero” should not activate the annunciator, or 

the item count. 
 Yes  ~ No ~  NA ~ 

 
  3.4. Other:_________________________________________________  Yes  ~ No ~  NA ~ 
 
   3.4.1 The method is acceptable.  Yes  ~ No ~  NA ~ 
 
4.  If units are converted, the weight unit selector switch must convert both 

the current weight display and the TOTAL weight display. 
 Yes  ~ No ~  NA ~ 

 
 
5.  If the device has a current/total switch, the TOTAL weight display must 

be inhibited when a load is on the platform. 
 Yes  ~ No ~  NA ~ 

 
6.  The device shall indicate the number of items accumulated whenever the 

TOTAL weight is displayed. 
 Yes  ~ No ~  NA ~ 

 
 
7.   If the device can simultaneously accumulate transactions for more than 

one customer, customer identification codes must be displayed. 
 Yes  ~ No ~  NA ~ 

 
 
8.  The device must return to gross load zero between each weighment 

accumulated. 
 Yes  ~ No ~  NA ~ 
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9.  The TOTAL key does not act as a repeat key.  Yes  ~ No ~  NA ~ 
 
Conclusion:   The Sector did not have time to review this item and it will be carried over until the next meeting of the 
Weighing Sector.  The Sector is requested to review the above recommendation from Maryland Participating Laboratory.   
 

32. Last Item:  Tentative Date and Location of Next Meeting 
 
California is next on the rotation for meeting locations.  The next meeting of the NTETC Weighing Sector has been 
scheduled for September 11 – 13, 2003 at the Picadilly Inn in Fresno California and will be held prior to the Annual 
Western Weights and Measures Technical Conference.     
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ATTACHMENTS 
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Attachment to Agenda Item 1 
 

SCALE MANUFACTURERS ASSOCIATION 
 

6724 Lone Oak Blvd.      Naples, FL 34109 
Tel:  239-514-3441   Fax: 239-514-3470 

Web Site: http://www.scalemanufacturers.org 
 
To: NCWM S&T Committee                               September 20, 2002 
 
From: SMA Technical Committee       
 
Subject: S&T Item 320-1 
 
Reference Dave Quinn’s January 2002 letter, subject as above 
 
As pointed out in Dave Quinn’s above referenced letter, S&T Agenda Item 320-1B is “not a single item but a number of 
normally separate items rolled into one leaving no way to discuss, much less vote, on each individual item. One simply 
has to look at the title of the agenda item to see the potential problems and complexities”. Mr. Quinn states that this “ item 
proposes that for N.1.3.4., (1) the dimensions of the shift test pattern for a vehicle scale be changed, (2) that livestock 
scales be removed from N.1.3.4., (3) a different shift test pattern be defined for livestock scales with more than two 
sections, and (4) Table S.6.3. be changed to document the above changes.  The item also incorporates “a new revised 
definition for Concentrated Load Capacity and some new H44 terminology for a “Combination Vehicle/ Livestock” scale 
for which there is no definition and which, in fact, is not a product produced by any manufacturer.  A summary of the 
current and proposed N.1.3.4. requirements is attached.  
 
Mr. Quinn also correctly points out that “the item also requires accepting the practice of defining devices based on 
weighing application as opposed to the design criteria required for particular class of scale.  
  
Mr. Quinn goes on to remark “Item 320-1B is also proposing that a vehicle scale designed for weighing load 
concentrations of 1500 pounds – 2000 pounds per square foot must also be marked as a “livestock” scale if it is to be used 
to weigh livestock which create a load concentration of 110 pounds per square foot. It may seem to lack logic, and it does, 
but that is what the item proposes. We urge the S&T to step back and reconsider trying to define the infinite spectrum of 
what can or cannot be weighed on a scale and go back to classifying scales based on the worst-case design loads that are 
required. If this is not done the door is open to try and define what commodities can be weighed on a bench scale, floor 
scale, hopper scale etc.”  
 
The SMA Technical Committee also agrees with Mr. Quinn that “A vehicle scale is designed for the worst case 
conditions dictated by the dynamic loads of weighing over the highway trucks driving on or off a scale and a livestock 
scale is designed for a much lower level of dynamic loading. Weighing pallets, bins, vehicles, or livestock are within the 
design parameters of a vehicle scale as long as the minimum load requirements are met. It is not necessary to stipulate 
that the vehicle scale can be used for weighing pallets, bins, or livestock: it is simply logical that this is appropriate. On 
the other hand, although the livestock scale is not designed for the rigors of highway truck weighing, it is perfectly 
acceptable to weigh other items such as pallets, bins, and small vehicles like cars and pickup trucks as long as the 
minimum load requirements are met and nominal capacity not exceeded.”  
 
Therefore, the SMA TC joins Fairbanks’ recommendation that the shift test pattern for livestock scales be simply defined 
as it was prior to 1988: 
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Page 2 
NCWM S&T Committee 
 
  
  N.1.3.4. Vehicle Scales, Axle-Load Scales, and Livestock Scales With More Than Two  
  Sections. 
 
  N.1.3.4.1. Vehicle Scales and Axle Load Scales.-   

 
At least one shift test shall be conducted with a minimum test load of 12.5% of scale capacity and 
may be performed anywhere on the load-receiving element using the prescribed test patterns and 
maximum test loads specified below. . . .  

 
N.1.3.4.2.  Livestock Scales With More Than Two Sections -A shift test equal to one half the rated 
sectional capacity shall be conducted with test loads distributed over each section of the scale.  
(Two section livestock scales shall be tested consistent with N.1.3.8.) (Amended    1991, 2000 and 
200X) 

 
We also concur that “. . .two section livestock scales should use the existing H-44 N.1.3.8. and that it is not necessary to 
define the physical dimensions of the livestock scale shift test pattern 
 
The rationale for the above recommendations and comments is contained in the following pages. 
 
Sincerely 
 
 
 
Daryl Tonini 
Chairman, SMA Technical Committee 
 
Attach:  Summary of Current and Proposed N.1.3.4 Requirements 
 
Cs. Regional W&M S&T Committees  
       NTEP Weighing Sector 
 
 
RATIONALE: 
 
Subject: S&T Item 320-1B 
 
This particular item is difficult to comment on. It has become very complex because of the sheer number of inputs that are 
based on conclusions that are neither technically correct nor factually supported and show some degree of a lack of 
understanding of both history and application. Some examples are: 
 
 1. A “Combination Vehicle/Livestock” scale requires a special design for the load-receiving elements  
 and load receiver differing from that of a standard vehicle scale.  
 
 2. Vehicle scales used to weigh livestock must be tested side to side because cattle will   
 gather in corners. 
 
 3. Livestock, especially cattle, are more abusive to a vehicle scale than truck traffic. 
 
 4. Stock racks and gates added to a vehicle scale increase the dead load on the scale   
 beyond that tested in an NTEP evaluation and therefore additional testing is required. 
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5. A truck on a vehicle scale load-receiving element causes movement from end to end and not side-to -side as 
livestock would. Vehicle scales have checking only for this end-to-end movement and therefore require 
modification to deal with livestock movement. 

 
 6. A new mindset that a shift-test must have a specific weight pattern detailed in H-44. 
 
The following is an attempt to clarify and present technical support refuting the above points:  
 
1. A “Combination Vehicle/Livestock” scale requires a special design for the load-receiving elements and load 
receiver differing from that of a standard vehicle scale.  
 
The term “Combination vehicle livestock” scale dates back to at least 1958 and was used by manufacturers to describe a 
standard vehicle scale and indicator package that was suitable for weighing livestock on a vehicle scale and priced as a 
single catalog item.  The “special” features added to a standard vehicle scale were an indicator (usually a beam) with 
5pound divisions as required by P&S, and mechanical restraints to stabilize the weight reading due to livestock 
movement. Nothing else was done to the vehicle scale. No modifications were made in the weighbridge enabling the scale 
to be used for this application.   Today if such a package priced item were to exist for a  “Combination vehicle livestock” 
scale, it would be simply a standard vehicle scale, no special additions, and an electronic instrument with filtering capable 
of stabilizing the weight reading due to livestock movement.  
 
  
2. Vehicle scales used to weigh livestock must be tested side to side because cattle will gather in corners.  
 
A vehicle scale is designed for the load concentration of a dual tandem axle applied to the load receiver of the scale. This 
load concentration is in an area of 4 feet x 8 feet and is defined in H-44 as Concentrated Load Capacity (CLC). A typical 
CLC would be 60,000 pounds for a dual tandem axle. Assume for this discussion that the vehicle scale platform is 10 feet 
wide. The load bearing points under the load receiver are, by design, normally about 6 inches inboard from each side, 
placing them 9 feet apart on a 10 foot-wide scale. Studies have shown that the drivers will tend to observe the left side of 
the scale from his position in the cab to place the vehicle 6 to 12 inches from the left side of the scale platform. This 
results in the load bearing points under the dual tandem nominally sharing the load approximately 50/50.   
 
The H-44 Scale Code shift test pattern for a vehicle scale, N.1.3.4., describes a weight pattern of  4 feet x 10 feet, which, 
on the 10 foot-wide scale, loads the load bearing points exactly 50/50. The area of the shift test pattern is 40 square feet 
and the concentrated load of 60,000 pounds is distributed at 1,500 pounds per square foot. The shift test pattern correctly 
tests the scale “as used” simulating the weight distribution of a dual tandem axle over the load bearing points. It is not 
necessary to test a 10 foot-wide vehicle scale side to side because an “as used” weight distribution is nominally 50/50 side 
to side. Note: As a load receiver increases in width the vehicle position on the scale remains the same relative to the left 
side and the weight distribution begins to change with more of the vehicle weight on the left load-bearing points and less 
of the vehicle’s load on the right load-bearing points. With scale widths over 12 feet, side-to-side differences may begin 
to show up. The new shift test pattern dimensions adopted by NCWM in 2001 should be used to test side to side on 
vehicle scales over 12 feet in width. 
 
Some years ago P&S conducted a study to determine the concentrated load of cattle on a scale platform. The purpose of 
this study was to determine the amount of weight necessary to check a livestock scale to its used capacity. Numerous 
sized load receivers were used and cattle were pressed onto the loading surface to fill the area completely. The result was 
that when no more cattle could be squeezed onto the weighing surface the total weight averaged 110 pounds per square 
foot. (This fact was confirmed with a retired P&S employee involved in the study.) The load concentration of cattle on a 
load receiver is only 7% of the load concentration of the shift test pattern above (1,500 pounds per square foot). A 34,000 
pound legal over the highway dual tandem axle in the same design spacing of 4 feet x 8 feet would distribute the axle load 
over 1063 pounds per square foot. Based on the 50/50 weight distribution to the transverse load points, the shift test 
pattern would load each side of the scale to 30,000 pounds (area 4 foot x 5 foot) and the legal dual tandem axle would 
load each side to 17,000 pounds (area 4 foot x 5 foot). Based on the P&S study, the worst-case condition created by cattle 
gathering in this 4 foot x 5-foot area would be a load concentration of 2,200 pounds as opposed to the 17,000 pounds 
legal dual tandem axle or the 30,000 pounds shift test pattern. Cattle do tend to gather together on a load receiver and do 
so in the two corners at the end of a vehicle scale. Assuming this “gathering” weighs a total of 17,000 pounds, the weight 
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would be spread over 155 square feet an area 5 times that occupied by the 32 square feet of the dual tandem axle 
weighing 34,000 pounds.   
 
The minimum load of livestock on a vehicle scale is 500 divisions or 10,000 pounds with a division size of 20 pounds. 
This minimum load would occupy 91square feet, an area greater than twice the load distribution of the 40 square feet in 
the vehicle scale shift test pattern. Testing side to side on a normal width (10 feet to 12 feet) vehicle scale is not necessary 
due to normal distribution of livestock weight. Testing the same scale side to side if it is to be used in livestock weighing 
follows no logic. For that reason P&S did no special testing of vehicle scales used to weigh livestock, if they had been 
tested and certified as a vehicle scale by local jurisdictions. If P&S did test a vehicle scale they conducted only the normal 
test over sections.  (This fact was also confirmed with a retired P&S employee.) 
 
3. Livestock, especially cattle, are more abusive to a vehicle scale than truck traffic. 
  
A legal highway truck can have a gross weight of 80,000 pounds. For the sake of this discussion, assume a maximum 
gross weight of 60,000 pounds. Also assume an average vehicle scale size of 70 feet x 10 feet (700 square feet). The 
average speed for a vehicle entering onto a vehicle scale load receiver is between 3 and 5 mph. The load receiver is at rest 
when the front axle of the vehicle first touches the load receiver causing the load receiver to move in the direction of the 
truck movement. The average 70 foot x 10-foot concrete deck load receiver weighs about 35,000 pounds so the dynamic 
forces of the load receiver moving from rest is severe. When the truck stops on the load receiver, the inertial force created 
by stopping of a the moving 60,000-pound load causes an equal force on the load receiver. The same dynamics take place 
when the vehicle begins to accelerate to leave the scale.  
 
By loading the same 700 square feet of load receiver with cattle the average maximum load would be 77,000 pounds. The 
cattle enter the load receiver not as a single 77,000-pound mass like a vehicle but rather randomly until the load receiver 
has no space for more. Loaded to 110 pounds per square foot, the cattle cannot move at all. To reduce the load of cattle to 
60,000 pounds (same as vehicle) the square footage they would occupy gathered together would be 545 square feet 
allowing 155 square feet of open area in which to move freely. For these cattle to even simulate the dynamics of the 
vehicle the entire herd would have to move as one single mass coming onto the scale in unison and leaving the scale in 
like manner. Experience dictates this is not likely. What if an individual animal ran from side-to- 
 
side or attempted to get off the scale by climbing the stock racks? An average head of commercial beef cattle weighs less 
than 1300 pounds and certainly cannot create dynamic forces that come close to the vehicle scale design limits.  
 
4. Stock racks and gates added to a vehicle scale increase the dead load on the scale beyond that tested in an NTEP 
evaluation and therefore should require additional testing.  
 
The load capacity of an average vehicle scale section is 100,000 pounds (50,000 pound capacity load cells). Assuming a 
4-section concrete deck scale, the dead load on each section will be in the area of 9,000 pounds and the live load on each 
section at maximum rated capacity will be less than 50,000 pounds. Total load on the section is 59,000 pounds or only 
59% of section capacity.   
 
The addition of racks and gates to the scale adds an additional 4500 to 5000 pounds at most and is well within scale 
design limits.  These modifications are subject to Handbook 44 UR.2.7, UR.4.1., and UR.4.3., and are usually approved 
by the manufacturers of the scale. In addition, because the live load uses such a small portion of the total output of each 
load cell, an increase in dead load will not change the linearity of the device. 
 
5. A truck on a vehicle scale load receiver causes movement of the load receiver from end to end and not side-to-
side as livestock would. Vehicle scales have checking only for this end-to-end movement and require modification 
to deal with livestock movement.  
 
 The movement of a vehicle on the scale deck causes the deck to move in an elliptical pattern which is why all 
vehicle scales limit transverse as well as longitudinal movement. The recent use of “rocker” type load cells drives this 
point home. These cells will rotate because of the elliptical deck movement and if rotation is not controlled by design, the 
cell cable will wind around the cell and break. To conclude that vehicle scales are not checked for transverse movement is 
simply not factual and to conclude that scale movement created by moving livestock is more abusive to a vehicle scale 
than the movement of a vehicle is technically incorrect. 
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6. A new mindset that shift tests must have a specific weight pattern detailed in H-44.   
 
The S&T item 320-1B attempts to place dimensions on a shift test pattern for livestock scales with no apparent technical 
basis for the dimensions used.   Specific dimensions are essential in the shift test pattern for a vehicle scale to simulate the 
manufacturer’s concentrated design load on the load receiver as applied by a dual tandem axle with 4-foot centers and a 
width of 8 feet.  To provide for better use of available test equipment, NCWM and vehicle scale manufacturers agreed to 
a shift test pattern of 4 feet x 10 feet. 
  
One must ask:  What is the rationale proposed by the S&T Committee for a 4 foot x 5 foot pattern concentrated over a 
load bearing point equal to ½ “sectional” capacity? Vehicle scales do not have a sectional capacity rating they have a 
CLC rating (dual tandem axle rating) which one would reasonably assume is the capacity of a section. Assume the 
60,000-pound CLC vehicle scale from the above discussion. The S&T Committee is proposing to do a shift test on a 
vehicle scale used in a livestock weighing application with a load of 30,000 pounds concentrated in a 4 foot x 5 foot 
pattern. This load equates 1,500 pounds per square foot as opposed to the as used 110 pounds per square foot 
concentrated load of cattle. The proposal lacks technical basis and logic. A load of 30,000 pounds of cattle would occupy 
273 square feet, not 20 square feet as proposed by the S&T agenda.  Spread over this 273 square feet the load is 
distributed side to side across the scale. P&S did section testing of livestock scales with more than two sections, not 
corner testing, and with no specific dimensions on a test pattern. In fact, other than the vehicle shift test pattern which 
must have specific dimensions to simulate the dual tandem axle for which the scale is designed, no other shift test, 
regardless of scale type, is defined by dimensions in H-44.  
  
Conclusions:  
 
It is important to understand that “floor scale”, “bench scale”, “hopper scale”, “livestock scale” and “vehicle scale” are 
terminology used to describe the design criteria that a manufacturer must use to provide a product suitable for a type of 
application. However, the design is not limited to that specific application. A bench scale is designed to take full capacity 
loads anywhere on the load receiver and should be tested to insure that the scale can, in fact, perform to that specification. 
During an NTEP evaluation of a bench scale, the initial verification procedure is tested with weights and a permanence 
test is conducted after a specified number of cycles of test load are applied to the scale. In the market place it is 
understood that the bench scale can weigh produce, meat, hardware, etc.. The scale is not NTEP evaluated for each 
application. From a manufacturing standpoint, there is no difference in the load receiver of a grain hopper scale or the 
same hopper scale used to weigh sand or cement. The difference is in tolerances allowed in H44,. If the NTEP test of a 
hopper is based on the tightest H-44 requirements then it should be understood that less stringent applications are an 
acceptable use of the hopper scale. Likewise, a vehicle scale designed for the dynamic loads created by large masses that 
stop and go quickly on the load receiver. No one would question that a pallet of metal castings could properly be weighed 
on a vehicle scale as long as the load met the minimum weight requirements for a vehicle scale. Yet the S&T item 
suggests that if livestock are to be weighed on a vehicle scale, the scale must be tested as a “livestock” scale. We are 
letting long-standing “classifications” of scales get in the way of valid requirements. A scale classified as a “livestock” 
scale is specifically designed for livestock weighing by a manufacturer and the design criteria is based on dynamics that 
are well below the dynamics that must be considered for a scale classified as a “vehicle” scale. Understanding the design 
of a vehicle scale, logic dictates that livestock weighing dynamics are well within the dynamic design limits of a vehicle 
scale. Given an appreciation of the dynamics of a livestock scale design, logic would dictate that most vehicles would 
exceed the dynamic design limits of a scale classified as a “livestock”. However, that being said, this does not preclude 
the weighing of vehicles that are obviously within the specified design limits of a scale classified as a “livestock” scale. 
Example a 20 ton, 10 ton per section “livestock” scale could weigh a pick up truck of baled hay and be well within the 
design limits of the livestock scale.  
 
NTEP is not nor was it ever intended to define all the applications acceptable for a specific “class” of scale. It has always 
been and continues to be the responsibility of the local W&M authority to determine the suitability of a scale for the 
application. This judgment has to be based on logic and understanding of both the device design and the application in 
question and must be applied nationally in a uniform basis. 
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Attachment to Item 16 
 
The first proposal breaks up the long paragraphs in Publication 14, 2002 Edition vehicle scale test procedures in 
(hopefully) easier to follow steps.   
 
The second proposal is included in a letter from Ross Anderson, NY, describing the vehicle test procedures that includes 
the steps in a table format and describes test weights and weight cart positions and usage.  Ross Anderson will present 
additional proposed language, at the Sector meeting.   
 
The Sector also reviewed information provided by the Ohio participating laboratory for possible Checklist Items and Test 
Report Forms. 
 
Proposal 1: 
 

65a.3.2. Shift Tests.  Conduct at least two complete sets of shift tests over each section to at least 90% of 
the rated CLC. A single complete shift test is defined in steps a through d. 
 
a. The shift test will be conducted by loading one end section to the first of at least five test loads, moving 

the load to each section, increasing the load to the next increment (at the opposite end of the scale) and 
repeating up to at least 90% of the CLC using loads that are as evenly incremented as possible with the 
available equipment. 

 
b. Record the error moving the load to each section until the opposite end of the scale is reached, 

recording the error at each section and at each load. 
 
c. Conduct a decreasing load lest on the section at the end of the scale where the weights can be reloaded.   

 
(Note from NIST Technical Advisor: Is step c. necessary since a decreasing load is done with 90% CLC (worst 
case) during the shift test (step e.) and during the strain-load tests?  Discuss at next sector meeting?) 

 
d. Repeat the shift test procedure above in steps a, b, and c for each weight increment until at least 90% of 

the CLC is reached and on this test where the maximum applied test weights are loaded on the scale.  
While at the maximum test load, locate the test weights and record the errors at each section, mid-span 
between sections, and on modular scales, each on the right and left side of the module connection line 
located at each section.  

 
e. Conduct a decreasing load test on one end section of the scale. 

 
(NOTE)  If possible, the first increment of test weights should equal 500e.  If weights cannot be conveniently 

applied that equal 500e, the first load should equal just below 500e as nearly as possible.  The other 
tolerance breakpoints should be tested if possible. 

 
Delete 65a.3.2. and 65a.3.3. 
 
The weighing labs reviewed the remaining procedures for strain load testing and testing of side-by-side and extra wide 
vehicle scales and felt that, other that the shift test procedures being made clearer consistent with the above 
recommendation, the procedures, test patterns, and test load positions were representative of these scales potential usage. 
 
Proposal 2: 
 
Outline of Typical NTEP Vehicle Scale Evaluation from Pub 14 
By Ross Andersen, New York State 
August 29, 2002 
 
This outline is my interpretation of the current Pub 14 Checklist items for testing vehicle scales. It is also based on my 
participation in the Weighing Sector meetings during their development and training from Henry Oppermann. The 
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diagrams below illustrate that these tests as written will evaluate performance over a fairly wide range of the scale’s 
capacity. 
 

Note: For each X in the tables below, the evaluator shall determine actual errors at each test load and application point. 
Loading shall be within limits specified by the manufacturer as per scale capacity and CLC. All examples are based on 
the three-section scale pictured in Pub 14. Test points would be added for additional sections as necessary following the 
same patterns.  
 
65.3.1. Two complete Sets - Loads 1 –5 should be approximately evenly spaced over the test range to reach 90% of 
CLC. This does leave some leeway to use test loads close to the tolerance break points and that are convenient to 
using the weight carts available to maximum advantage. The objective is to provide data that demonstrates 
increasing load performance over each section of the scale and at each mid-span. 
 

Load \ Location Sect 1 Mid Span 1-2 Sect 2 Mid Span 2-3 Sect 3 
1st Test Load 1 X  X  X 
1st Test Load 2 X  X  X 

N T E P  V e h ic le  Sc a le  In itia l  P e rfo rma n c e T e s ts

0

4 0 0 0 0

8 0 0 0 0

1 2 0 0 0 0

1 6 0 0 0 0

0 4 0 0 0 0 8 0 0 0 0 1 2 0 0 0 0 1 6 0 0 0 0

T e s t L o a d

Sc
al

e 
R

ea
di

ng

Ideal P erform anc e
S hift Tes ts (90% C LC )
S tra in Tes ts (80% C ap)

N T E P  V e h ic le  S c a le  S u b s e q u e n t P e r m a n e n c e  T e s ts

0

4 0 0 0 0

8 0 0 0 0

1 2 0 0 0 0

1 6 0 0 0 0

0 4 0 0 0 0 8 0 0 0 0 1 2 0 0 0 0 1 6 0 0 0 0

T e s t L o a d

Sc
al

e 
R

ea
di

ng

Idea l P erfo rm anc e
S hift  Tes t (50% C LC )
S tra in  Tes t (65% C ap)



2002 NTETC Weighing Sector Final Summary 

58 

Load \ Location Sect 1 Mid Span 1-2 Sect 2 Mid Span 2-3 Sect 3 
1st Test Load 3 X  X  X 
1st Test Load 4 X  X  X 
1st Test Load 5 X  X  X 

      
2nd Test Load 1 X  X  X 
2nd Test Load 2 X  X  X 
2nd Test Load 3 X  X  X 
2nd Test Load 4 X  X  X 
2nd Test Load 5 X  X  X 

 
65.3.2. One set of shift tests at mid span (May be done in conjunction with one of the sets of shift tests in 65.3.1.)  
 

Load \ Location Sect 1 Mid Span 1-2 Sect 2 Mid Span 2-3 Sect 3 
Mid-span Load 1  X  X  
Mid-span Load 2  X  X  
Mid-span Load 3  X  X  
Mid-span Load 4  X  X  
Mid-span Load 5  X  X  

 
65.3.3. Test of Module Connections for Modular Scales – Assumes tests in 65.3.1 were done with test load straddling the 
joint between module 1 and 2. (May be done in conjunction with one of the sets of shift tests in 65.3.1.)  
 

Load \ Location Left Side Sect 2 Right Side Sect 2 
Maximum feasible load e.g. 5 X X 

 
65.4. Strain Load Tests  (65.4.2. – 65.4.5.) 
 

Load \ Location End A End B 
1st Test – Strain Load distributed on End A Strain Load Ref Val 
1st Test  – Inc Test Load 1 (applied to End B) Strain Load X 
1st Test  – Inc Test Load 2 Strain Load X 
1st Test  – Inc Test Load 3 Strain Load X 
1st Test  – Inc Test Load 4 Strain Load X 
1st Test  – Inc Test Load 5 Strain Load X 
1st Test  – Remove Test Load 5 Strain Load Ref Val 
1st Test con’t – Inc Load 1 Strain Load X 
1st Test con’t – Inc Load 2 Strain Load X 
1st Test con’t – Inc Load 3 Strain Load X 
1st Test con’t – Inc Load 4 Strain Load X 
1st Test con’t – Inc Load 5 Strain Load X 
1st Test con’t - Dec Load 4 Strain Load X 
1st Test con’t - Dec Load 3 Strain Load X 
1st Test con’t - Dec Load 2 Strain Load X 
1st Test con’t - Dec Load 1 Strain Load X 
1st Test con’t - Dec Load @ Strain load) Strain Load X 
Remove strain load and rezero scale   
2nd Test – Strain Load distributed on End B X Ref Val 
2nd Test  – Inc Test Load 1 (applied to End A) X Strain Load 
2nd Test  – Inc Test Load 2 X Strain Load 
2nd Test  – Inc Test Load 3 X Strain Load 
2nd Test  – Inc Test Load 4 X Strain Load 
2nd Test  – Inc Test Load 5 X Strain Load 
2nd Test  – Remove Strain Load leaving Dec Test Load 5   
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Load \ Location End A End B 
on End A X 
2nd Test  – Dec Test Load 4 X  
2nd Test  – Dec Test Load 3 X  
2nd Test  – Dec Test Load 2 X  
2nd Test  – Dec Test Load 1 X  
2nd Test  – Dec Test Load at zero X  

 
Notes on Initial Performance Tests: I expect that the two sets of shift tests will probably be combined as follows to be as 
efficient as possible. Note: The two tables below include all the required tests in Pub 14 Section 65.3. 
 
Shift Tests (Set One) 

Load \ Location Sect 1 Mid Span 1-2 Sect 2 Mid Span 2-3 Sect 3 
Test Load 1 •  •  •  •  •  
Test Load 2 •  •  •  •  •  
Test Load 3 •  •  •  •  •  
Test Load 4 •  •  •  •  •  
Test Load 5 •  •  •  •  •  

 
It has been suggested that the strain tests should be done between the two sets of shift tests to ensure that loading the scale 
near capacity does not change performance. 
 
Shift Tests (Set Two) 

Load \ Location Sect 1 Left Joint-2 Sect 2 Right Joint 2 Sect 3 
Test Load 1 •   •   •  
Test Load 2 •   •   •  
Test Load 3 •   •   •  
Test Load 4 •   •   •  
Test Load 5 •  •  •  •  •  

 
Remaining Questions:  
 
? How do you use more than one weight cart? The 

two carts must be loaded end-to-end to avoid 
loading the center of the platform. Most carts can’t 
be loaded side by side since they have wheelbases 
in the 5-6 foot range. Even if they could be loaded 
side-by-side, the loading pattern would not be 
acceptable since this would result in 50% of the test 
load being loaded on the centerline of the deck 
where no truck tire can ever reach. Loading the 
center-line of the platform was industry’s big beef 
on this subject.  

   
 
? How should weights be loaded in conjunction with 

a weight cart? To keep loading approximately 
symmetrical in a pattern, I believe that the weights 
should either be loaded equally on both sides of the 
cart or lined up completely across the test pattern 
immediately in front of or behind the cart. 
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? What additional tests should be done to cover livestock weighing? We’ll cover this subject another day! 
 
65.5. Permanence Tests 20-30 days later after period of use with test loads of at least 40,000 lb or 50% CLC, whichever is 
greater.  Typically this will only result in four test loads (4 tolerance bands). 
 
65.5.2. Shift Test – One set minimum 
 

Load \ Location Sect 1 Mid Span 1-2 Sect 2 Mid Span 2-3 Sect 3 
1st Test Inc Load 1 X X X X X 
1st Test Inc Load 2 X X X X X 
1st Test Inc Load 3 X X X X X 
1st Test Inc Load 4 X X X X X 

 
65.5.3 Strain Load Tests – One set minimum 
 

Load \ Location End A End B 
1st Test – Strain Load distributed on End A Ref Val X  
1st Test – Inc Test Load 1 (applied to end B) Strain Load X 
1st Test – Inc Test Load 2 Strain Load X 
1st Test – Inc Test Load 3 Strain Load X 
1st Test – Inc Test Load 4 Strain Load X 
1st Test – Dec Load 3 Strain Load X 
1st Test – Dec Load 2 Strain Load X 
1st Test – Dec Load 1 Strain Load X 
1st Test – Dec Load (Strain) Ref Val X  
1st Test – Remove strain load –  
                Dec Load @ zero 

  
X 

Reestablish zero Reference   
2nd Test – Strain Load distributed on End B  Ref Val X 
2nd Test  – Inc Test Load 1 (applied to end A) X Strain Load 
2nd Test  – Inc Test Load 2 X Strain Load 
2nd Test  – Inc Test Load 3 X Strain Load 
2nd Test  – Inc Test Load 4 X Strain Load 
2nd Test  – Remove Strain Load leaving 
 Dec Test Load 4 on end A 

 
X 

 

2nd Test  – Dec Test Load 3 X  
2nd Test  – Dec Test Load 2 X  
2nd Test  – Dec Test Load 1 X  
2nd Test  – Dec Test Load at zero X  

 
Note: The use of four test loads is based on standard procedure of taking one reading in each tolerance band over the 
range of weight used in the test.  
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OHIO NTEP Lab Vehicle Scale Test Procedures and Report Forms 
 

LARGE CAPACITY PLATFORM AND VEHICLE SCALES CHECKLIST 
 
 TABLE OF CONTENTS 
 
Table of Contents Page 
 
Section 1 Information .................................................................................................................................... 
Section 2 Device ............................................................................................................................................ 
Section 3 Markings ........................................................................................................................................ 
Section 4 Load Cells and Worksheets............................................................................................................ 
Section 5 Weight Information........................................................................................................................ 
Section 6 Evaluation Criteria ......................................................................................................................... 
Section 7 Performance and Permanence Test for Vehicle Scales .................................................................. 
Section 7 Increasing Load Test...................................................................................................................... 
Section 7 Shift Test (Form)............................................................................................................................ 
Section 8 Strain Test (Form).......................................................................................................................... 
Section 9 General Considerations .................................................................................................................. 
Section 10 Scale Status .................................................................................................................................... 
Section 11 Acceptance Tolerance Table.......................................................................................................... 
 
Section 1: Information 
 
Date of Test________________    Control Number____________    CC Number____________ 
Scale Owner___________________________________________________________________ 
Address_______________________________________________________________________ 
City______________________________   State____________   Zip Code_________________ 
Manufacturer__________________________________________________________________ 
Address_______________________________________________________________________ 
City______________________________   State____________   Zip Code_________________ 
Telephone_________________________________   Fax_______________________________ 
 
Section 2: Device 
 
Scale Model Number_____________________________  Scale Capacity__________________ 
Division Size____________  Number of sections________  Size of Platform(s)______________ 
Serial Number_________________________________  CC Number______________________ 
CLC________________________________    Accuracy Class___________________________ 
 
Section 3: Markings 
 
Section 4: Load Cells 
 
Load cells for which Certificates of Conformance have been issued under the National Type Evaluation Program shall be 
marked with the following: 
 

1. the accuracy class of III, III L corresponding to the scale accuracy class for which its use is intended 
 

2. the maximum number of scale divisions (stated in units of 1 000) for which the accuracy class requirements are 
met 

 
3. a “S” or “M” for single or multiple cell applications, respectively, in conjunction with the maximum number of 

scale divisions for each class and application in which the load cell may be used 
 

4. the direction of loading, if not obvious 



2002 NTETC Weighing Sector Final Summary 

62 

 
5. special limits of working temperature if other than 14 °F to 104 °F (-10 °C to 40 °C); and 

 
6. the name and address of the manufacturer or the manufacturer’s trademark, model designation, minimum dead 

load, maximum capacity safe load limit, and load cell verification interval (vmin). 
 
The required information may be given on a plate attached to the load cell or, alternatively, in an accompanying 
document.  If the document is the source of the information, the serial number of the load cell shall be marked on the load 
cell plate and also given in the document.     Yes    No  
 
Load Cell Manufacturer___________________________  Model Number__________________ 
Is/Are load cell(s) NTEP approved  Yes    No  
CC Number_________________________________         Number of load cells_____________ 
Load Cell Capacity____________  Number of divisions_____________  Vmin________________________ 
 
Load Cell Serial Numbers: 
 

1. 2. 
3. 4. 
5. 6. 
7. 8. 
9. 10. 
11. 12. 
13. 14. 
15. 16. 
17. 18. 
19. 20. 

  
Load Cell Formula’s: 
 
For scales without lever system and N is the number of load cells in the scale:   vmin#d ) /N 
vmin of the load cell must be less than or equal to the scale division divided by the square root of the number of load cells. 
 
For scales with a lever system: vmin# d ) (/N x scale multiple) 
vmin of the load cell must be less than or equal to the scale division divided by the square root of the number of load cells 
multiplied by the scale multiple. 
 

WORKSHEET 
 FOR NEW VEHICLE & LIVESTOCK SCALE INSTALLATIONS  

HANDBOOK 44 MARKING REQUIREMENTS & SUITABILITY CRITERIA 
 

MARKINGS INDICATING ELEMENT WEIGHING ELEMENT LOAD CELL(s) 

Manufacturer    

Model    

CC Number    

Serial Number    
Class III, III L, III/III L    
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MARKINGS INDICATING ELEMENT WEIGHING ELEMENT LOAD CELL(s) 

Capacity   NA 
"d" Scale Division Value   NA NA 
"emin" 
Minimum Scale Division NA  NA 

"nmax" 
Maximum Number of "d" 

 
 

 
 

 
 

"Vmin" 
Verification Scale Div. 

NA NA  

Single Cell (S) or 
Multiple Cells (M) 

NA NA  

"CLC" 
Concentrated Load Cap.   NA 

 

Suitability Criteria Meets Requirements 
yes   no    NA 

 Is emin  <  d  ?                         <                        
 Is "n"(for system) <  nmax (smallest of any one) ?                         <                           
    Is capacity < [(no. sections - 0.5) x CLC]?                        <                            
    Is Vmin # d)/N ? (scales without levers)                        <                                  
   Is Vmin # d)(/N x scale multiple)?(Lever Systems)                        <                              

3/94 (C:\wp51\wkstIIIL) 
 
WORKSHEET 
 FOR NEW CLASS III SCALE INSTALLATIONS (CAPACITY > 2000 lb) 
 HANDBOOK 44 MARKING REQUIREMENTS & SUITABILITY CRITERIA 
 

MARKINGS 
 

INDICATING 
ELEMENT 

WEIGHING 
ELEMENT 

LOAD 
CELL(s) 

Manufacturer    
Model    

CC Number    

Serial Number    
Class III, III/III L    
Capacity   NA 

"d" Scale Division Value  NA NA 

"emin" Minimum Scale Division NA  NA 

"nmax" Maximum Number of "d"    

"Vmin" Verification Scale Div. NA NA  
Single Cell (S) or Multiple Cells (M) NA NA  
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Suitability Criteria 
Meets Requirements 

yes   no    NA 
Is emin  <  d  ?                         <                           
Is "n"(for system) <  nmax (smallest of any one) ?                         <                              
Is Vmin < d ) /N ? (scales without levers)                          <                                    
Is Vmin < d ) (/N x scale multiple)? (lever systems)                          <                                    

 
Section 5: Weight Information 
 
Vehicle scales: 
 
1. The minimum amount of test weights needed for the test is 90 percent of the concentrated load capacity. 
 
2. The minimum load for the strain load test in the initial test is at least 80 percent of the scale capacity. 
 
3. The minimum load for the strain test in the subsequent test is at least 65 percent of the scale capacity. 
 
4. The maximum number of scale divisions for a scale cannot exceed the lesser of the number of divisions for 

which the load cells and indicator were evaluated separately, i.e., if the load cells have an NTEP Certificate for a 
maximum of 10 000 divisions and indicator has an NTEP Certificate of 8 000 divisions, then the scale is limited 
to a maximum of 8 000 divisions. 

 
Section 6: Evaluation Criteria 
 
These evaluation criteria are to be used in conjunction with the applicable NTEP requirements for Digital Electronic 
Scales (Section 1 of NCWM Publication 14).  Also see HB 44 General Code Requirements. 
 
Provisions for Sealing Adjustable Components on Electronic Devices 
Code Reference: G-S.8., S.1.11 
 
Due to the ease of adjusting the accuracy of electronic scales, there must be a provision for applying a security seal so that 
the security seal must be broken before any adjustment that affects the performance of the electronic device can be made.  
Performance adjustments generally refer to accuracy and sensitivity adjustments.  Yes ”   No ” 
 
Antifriction Means 
 
Frictional effects shall be reduced to a minimum, by means of suitable antifriction, at all points where system parts may 
come into contact with each other. 
 
1. System components are properly designed to prevent binds or interfere with the weighing operation.   

Yes ”   No ” 
 
2. Frictional effects have been reduced to a minimum.  Yes   ” No ” 
 
 
Adjustable Components 
Code Reference: S.4.2 
 
An adjustable component, such as a nose iron or potentiometer, shall be held securely in adjustment and shall not be 
adjustable from the outside of the device except for a component for adjusting level or a no-load reference value.   
Yes ”   No ” 
 
 
 



2002 NTETC Weighing Sector Final Summary 

65 

Repeatability of the Device 
Code Reference: G-S.5.4, T.5 
 
A device shall be capable of repeating its indications and recorded representations.  The results obtained by several 
weights of the same load under reasonable static test conditions shall agree within the absolute value of the maintenance 
tolerance for that load, and shall be within applicable tolerances.  This requirement shall be met irrespective of repeated 
manipulation of any element of the device in a manner approximating normal usage and of the repeated performance of 
steps or operations that are embraced in the testing procedure. 
 
Repeatability - Indications  Yes ”   No ” 
 
Installation Requirements - Protection from Environmental Factors 
Code Reference: UR.2.1 
 
The indicating elements, the lever system or load cells, the load-receiving element, and any permanently installed test 
weights shall be adequately protected from environmental factors such as wind, weather, and RFI that may adversely 
affect system operation or performance. 
Yes ”   No” 
 
Installation Requirements - Foundation, Supports, and Clearance 
Code Reference: UR.2.2 
 
The foundation and supports of any system shall be such as to provide strength, rigidity, and permanence of all 
components.  Clearance shall be provided around all live parts so that no contact can result before or during operation of 
the system. 
 
1. Adequate system foundation and supports are provided.  Yes ”   No ” 
 
2. Sufficient clearance around all live parts is provided.  Yes ”   No ” 
 
 
Section 7: Performance and Permanence Tests for Vehicle Scales 
 
Performance tests are conducted to ensure compliance with the tolerances and, in the case of nonautomatic indicating 
scales, the sensitivity requirements specified in NIST Handbook 44. 
 
The test described here, apply primarily, to the weighing element.  It is assumed that the indicating element used during 
the test has already been examined and found to comply with applicable requirements.  If the design and performance of 
the indicating element is to be determined during the same test, the applicable requirements for weigh beams, poses, dials, 
electronic digital indications, etc., must also be referenced. 
 
Weighbeams 
 
The sensitivity test is conducted at zero load and at maximum load.  The sensitivity test is conducted by determining the 
actual test weight value necessary to bring the beam from a rest point at the center of the trig loop to rest points at the top 
and bottom of the trig loop.  The maximum load at which the sensitivity test is conducted need not be comprised of 
known test weight. 
 
Increasing Load and Shift Tests 
 
At least two complete sets of shift tests shall be conducted over each section to at least 90 percent of the concentrated load 
capacity (CLC) of the scale.  This is to determine the repeatability of the scale.  The scale error should be determined at a 
minimum of five equally spaced test loads.  Scale errors may be determined at more points if desired.  If two weight carts 
are used, they should travel along the paths the wheels of a vehicle would take when moving across the scale.  Decreasing 
load tests are to be avoided when testing a section.  A truck many not be backed onto the scale in order to place weights 
on the inner sections.  Decreasing load test shall be conducted after the sections have been tested to their maximum load 
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and the weights are being removed from the scale.  Do not exceed the CLC capacity.  The load is to be distributed across 
the section. 
 
At least one complete set of shift tests to at least 90 percent of the CLC shall be conducted at midspan between sections. 
 
If a scale consists of modules that are connected together to comprise the weighbridge, shift tests shall be conducted by 
placing the load so that it straddles the connection between the modules.  At least one shift test is to be conducted on the 
scale where the test load is placed first on one side of the connection line of the module, then on the other side of the 
connection line. 
 
The results of the shift tests are required to agree within the absolute value of the applicable maintenance tolerances and 
must be within acceptance tolerances. 
 

NTEP Vehicle Scale Test Report 
Company: Wind Conditions: Test No: 
Model: SN : Temp: 
Device Type: Capacity x Division Tech: 
No. of Sections: Platform Size: CLC: Date: 
Type of Test:    Shift         Position      Strain       Weight of Strain Load:______________  Test Weight 
Amt:________________ 
Test Load  /  /  /  / Tolerance 
          
          
          
          
          
          
          
          
          
 
Comments: 
 
Strain Load Test 
 
At least one strain load test shall be conducted at each end of the scale.  The maximum load applied during the strain load 
shall be in the range of 80 to 100 percent of scale capacity.  The load is to be distributed over the load-receiving element. 
 
Load the scale with a vehicle or vehicles so the addition of test weights will provide a gross load of 80 to 100 percent of 
the scale capacity.  Determine the “reference point” for the start of the strain load test.  Add the test weights to one of the 
ends of the scale without exceeding the CLC. 
 
Do not conduct a decreasing load test or a return to the strain load referenced weights as part of this particular strain load 
test.  After removing the test weights from the end of the scale, reestablish the strain load reference value and reapply the 
test weights to verify that the strain load values repeat the initial values.  Conduct a decreasing load test and return to the 
strain load reference value as the weights are removed as part of this test cycle.  The return to the strain load reference 
value shall be within one-half of a scale division with consideration given for the creep and for an temperature changes 
that may have occurred during this last cycle. 
 
Remove the known test weights and strain load.  Zero the scale, place the strain load on the other end of the scale, and 
establish the strain load reference value.  Do not use the zero setting mechanism to set the strain load to zero; the tare 
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mechanism may be used to tare out the strain load.  The gross load zero value is needed to conduct a decreasing load test 
as the strain load is removed in the test. 
 
Repeat the strain load test on the other end of the scale.  After reaching the maximum test load for the strain load test, 
remove the strain load but leave the known test weights on the scale.  The weight indication for the decreasing load test 
must be within tolerance for the known test load.  Continue the decreasing load test by removing the known test weights.  
Take several readings as the weights are being removed.  When all the weights are removed, record the return zero.  The 
scale must return to zero within one-half of a scale division.  When analyzing the return to zero, consideration must be 
given for the length of time the load was on the scale and for possible temperature changes that may have occurred during 
the test. 
 
Acceptance tolerances are applied only to the known test load in the strain load test. 
 
Section 8: Strain Test 
 

Test Load Known Weight Indication Error Tolerance 

     

     

     

     

     

     

     

     

     

     

     

     

     
 
Permanence Test 
 
The permanence test shall be conducted at least 20 days after successful completion of the initial performance test.  
Performance during both tests must be within acceptance tolerances.  A minimum of 40 000 lb of known test weights or 
50 percent of the CLC, whichever is greater is needed.  At least one complete set of section tests shall be conducted over 
each section and at  midspan between each section using the known test weights.  At least one strain load test shall be 
conducted at each end of the scale.  The maximum applied load shall be in the range of 65 to 100 percent of the scale 
capacity.  If a device fails a subsequent permanence test, the entire permanence test must be repeated. 
 
Permanence test use requirements for vehicle scales 
 
A minimum of 300 weighing operations are required during the test period (20 - 30 days).  The manufacture is to log the 
date, time and weight.  Each entry is to be initialed by the person conducting the weighing.  Only loads which have been 
applied using a method representative of the scales intended use can be counted. 
 
For vehicle scales with a nominal capacity over 75 000 lb: 

50 percent of the loads must be above 50 000 lb or 80 percent of the CLC, whichever is greater and 
100 percent of the loads must be above 20 000 lb or 50 percent of the CLC, whichever is greater. 
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For all other scales: 
50 percent of the loads must be above 50 percent of the scale capacity; and 
100 percent of the load must be above 20 percent of the scale capacity. 

 
The minimum number of days that a device is required to be in use is 20 days.  The committee did not specify that a 
certain number of weighing operations needed to be conducted each day for the test period, but recommended that use of 
the scale be representative of normal in service use. 
 
The device will be tested to the CLC on the subsequent type evaluation (field) performance test. 
 
Section 9: General Considerations 
 
The technician shall ensure that the scale systems main elements and components are NTEP approved, have each been 
issued an NTEP Certificate of Conformance (CC), and is a replica of that which is described in the CC.  Only those 
features and options evaluated and described in the CC are allowed. 
 
1.  Suitability of Equipment 
 
Weighing equipment shall be suitable for the application for which it is to be used, and shall conform to the appropriate 
sections of HB44 as correct with respect to its elements of design, including but not limited to its weighing capacity, its 
computing capability, the character, number, size, and location of its indicating or recording elements, and the value of its 
smallest division. 
 
2.  Environment 
 
Equipment shall be suitable for the environment in which it is used including, but not limited to, the effects of wind, 
weather and radio frequency interference. 
 
3.  Interchange or Reversal of Parts 
 
Parts of a device that may readily be interchanged or reversed in the course of field assembly, or of normal usage, shall be 
so constructed that their interchange or reversal will not materially affect the performance of the device.  Parts that may 
be interchanged or reversed in normal field assembly shall be: 
 

a. constructed to ensure any interchange or reversal does not affect the performance of the device, or 
 
 b. marked to show their proper position. 
 
Section 10: Status:  Scale Meets NTEP Requirements?  Yes ”   No ” 
 
Test Performed By: NTEP:__________________________________________________ 
And Witnessed  State: ___________________________________________________ 
By:   Manufacturer_____________________________________________ 
(The following chart contains the applicable acceptance tolerances) 
 
 
Section 11: Applied Class III L Acceptance Tolerances for 10, 20, and 50 pound scale divisions 
 

Weight applied 10 lb “d” 20 lb “d” 50 lb “d” 

 d lb d lb d lb 

Zero 0 0 0 0 0  

10 000 1 10 0.5 20 0.5 25 

20 000 2 20 1 20 0.5 25 
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Weight applied 10 lb “d” 20 lb “d” 50 lb “d” 

30 000 3 30 1.5 30 1.0 50 

40 000 4 40 2.0 40 1.0 50 

50 000 5 50 2.5 50 1.0 50 

60 000 6 60 3.0 60 1.5 75 

70 000 7 70 3.5 70 1.5 75 

80 000 8 80 4.0 80 2.0 100 

90 000 9 90 4.5 90 2.0 100 

100 000 10 100 5.0 100 2.0 100 

110 000 N/A N/A 5.5 110 2.5 125 

120 000 N/A N/A 6 120 2.5 125 

130 000 N/A N/A 6.5 130 3 150 

140 000 N/A N/A 7 140 3 150 

150 000 N/A N/A 7.5 150 3 150 

160 000 N/A N/A 8 160 3.5 175 

170 000 N/A N/A 8.5 170 4 200 

180 000 N/A N/A 9 180 4 200 

190 000 N/A N/A 9.5 190 4 200 

200 000 N/A N/A 10 200 4 200 
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Carryover Items 
 
1. Policy for Initial Test Only vs. Full Evaluation when a Modification is made which Requires Testing 
 
Source:  2002 Weighing Sector Item 6  
 
Background:  See 2002 Sector Summary Agenda Item 6 for additional background information. 
 
The NTEP director reported that NTEP has been implementing the 2001 Sector recommendation that the applicant for a 
modification of a CC agree in advance with the NTEP director and, if possible, the Participating Laboratory that 
performed the original evaluation on the device(s), that said device(s) may be submitted for testing. The NTEP director 
further reported that he has encountered no major problems.  Most of the requests for amendments that involved changes 
to metrological components or features involved repeating influence factor or permanence testing.   
 
The NIST technical advisor and some sector members indicated that a documented policy would promote uniformity 
among the labs and provide some advance notification to NTEP applicants if the policy were documented and published 
as part of the NTEP application, administrative policies, and technical policies.   
 
At the 2002 Weighing Sector meeting, SMA reported that its document regarding modification to a device with an 
existing CC is still an “in-house” draft but could be used by the NTEP Director and the participating laboratories as a 
guideline to assist in making a decision on the extent of NTEP reevaluations. 
 
There was also a suggestion that a minimum list of metrologically significant components be developed with a statement 
relating to a minimum amount of reevaluation associated with each component.  A consensus could be gathered using 
information from the NTEP director, participating laboratories, original equipment manufacturers (OEMs) and other 
knowledgeable parties.  Manufacturers are typically reasonable and it is to the OEM’s benefit to agree on a common list 
 
2002 Sector Conclusion:  The Sector recommended that the NTEP Committee consider the following underlined 
amendments for Publication 14, NTEP Administrative Policy, paragraph D.2.  

 
D.2 Responsibility for Reporting Occurrence of Modification 
 
b. NTEP Options 
 
On the basis of the manufacturer’s notification, NTEP will decide whether or not to require an evaluation for 
approving the modification or issuance of a new Certificate of Conformance (CC).  When a metrologically 
significant modification is to be made to a device with an existing CC, the manufacturer and NTEP shall attempt to 
agree upon the extent of reevaluation that might be required before such modification is made.  In the event of a 
disagreement, a full reevaluation shall take place. NTEP will notify the manufacturer accordingly. 
 
NTEP’s decision can be appealed to the NCWM Board of Directors according to NCWM Publication 14 
Administrative Policies, Section T. Appeal and Review Process.  
 

Additionally, SMA Guidelines were to be to be submitted to the Sector by the middle of May 2003 for consideration at 
the next Sector meeting. 
 
Discussion:  The SMA updated the Sector on efforts to develop decision-making guidelines to assist the extent of NTEP 
reevaluations.  The SMA reported that it has been working on the guidelines but is not ready for submission to the Sector.   
 
Additionally, the Sector was updated on the NTEP Committee’s position on the Sector’s recommendation to amend 
Publication 14 Administrative Policy D.2.  The NTEP Committee rejected the above proposal from the 2002 Weighing 
Sector because it felt that the statements  “shall attempt to agree” and “in the event of a disagreement, a full evaluation 
shall take place” were too negative and did not leave NTEP with the flexibility to make alternate decisions if an 
agreement could not be reached with the applicant. 
 



2003 NTETC Weighing Sector  
Final Summary 

 

3 of 85 

The Sector again discussed the need for an amended policy.  Many of the SMA members felt that there is no problem 
with the recommendation of the 2001 Weighing Sector and that the language being developed by the SMA is intended to 
be used as a guideline and should not be construed as a policy.   
 
Other Sector members noted that a policy is needed for requiring additional permanence testing for devices submitted for 
amending a certificate.  The manufacturers want to know what kinds of modifications to the type will require additional 
permanence testing and what parts of previous evaluations can be used to demonstrate compliance of the modified type.  
The Sector felt that some sort of guidance document or policy would help NTEP treat all applicants equitably and allow 
applicants to correctly anticipate the time and expense of a reevaluation. 
 
The Sector discussed that any policy or guideline would not be able to anticipate all contingencies. Furthermore, it would 
have to be a living document that does not limit options available to NTEP, the participating laboratories, and the 
applicants.  The Sector also recognizes that a list of metrologically significant components (MSCs) is needed to assist in 
developing the document.  The list of MSCs will also be required as an element of the NCWM/NTEP Conformity 
Assessment Program. 
 
After the Sector meeting, the NIST technical advisor noted that similar questions may arise from measuring and other 
device applicants, and that similar technical policies or guidelines should be developed and considered by the other 
sectors. 
 
Conclusion: The Sector concluded that a policy guideline is needed to determine the necessity of a partial or full 
evaluation to amend an existing certificate.  The Sector further agreed that the policy to be developed by SMA should be 
part a technical policy in Publication 14 and not an NTEP Administrative policy.  The SMA technical committee will 
continue to develop its DRAFT guidelines for ultimate review by the Sector and NTEP Committee.  The Sector chairman 
volunteered to be the lead person on this item.   The Sector also agreed that the document will not be all-inclusive and 
will be amended when clarifications are needed to recognize additional examples of modifications to MSCs.   
 
2. Vehicle Scale Testing Procedures 
 
Source:  2002 Weighing Sector Summary Agenda Item 16 
 
Background: At the 2002 Participating NTEP Laboratory Meeting, the labs demonstrated the procedures used to test 
vehicle scales.  The exercise demonstrated that the participating labs were correctly testing the scales.  However, the 
language in the current procedures may lead an evaluator to incorrectly conduct additional testing.  The participating 
laboratories have amended the existing vehicle scale test procedure that offers additional clarity to the procedures and 
promotes the uniform application of test weights and test loads. 
 
The original item was completed.  However, there remain questions on the amended procedures including questions on 
strain-load test procedures.  
2002 Sector Discussion:  The Sector reviewed and discussed the proposals to amend the vehicle scale test procedures.  
The procedures are included with the attachment for Agenda Item 16. 
 
The manufacturers were concerned about conducting a 5-point increasing-load test in conjunction with the shift test.  For 
scales with a large concentrated load capacity rating, this represents a lot of weight on the scale for a long time and 
increases the possibility of a zero change due to creep.  It was pointed out that Publication 14 recognizes that 
consideration must be given for the length of time the load was on the scale and possible temperature changes that may 
have occurred during the test.  (The NIST technical advisor noted the above consideration is located in Section 65a.4.5. 
Strain-Load Test and will add a similar statement to Section 65a.3. Shift Tests in the list of recommended editorial 
changes to the 2003 Edition of Publication 14.)   

 
2002 Sector Conclusion:  This subject will be carried over to the next meeting of the NTEP Participating Laboratories 
and the NTETC Weighing Sector for further clarification of the strain-load test procedures and how to respond to changes 
to zero when a test load is on the scale for an extended period of time.  
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The Sector agreed to support the proposal developed by the participating laboratories with the clarification recommended 
by the Maryland participating laboratory and recommended amendments to Publication 14, Chapter 1, Section 65(a) 3.1. 
through 65(a). 3.3. (page DES-86). 
 
This item was further discussed at the April 2003 meeting of the NTEP Weighing Device laboratories in Sacramento, CA.  
A problem continues with interpreting the information contained in the sections regarding vehicle scale testing. It is not 
clear how many load sequences need to be completed and what increments are needed. Also, it is not clear how to 
conduct the strain test. There also appears to be some question about the amount of weight and testing sequence for 
permanence testing.  
 
It was reported that manufacturers are concerned about the cost in both time and money for device evaluations. Also, 
NTEP labs need to interpret the requirements consistently. The participating laboratories discussed the need for uniform 
test forms that can be used for test data by all labs for this type of testing.  Using the model of existing vehicle scale test 
forms and any other information available, a final test data sheet needs to be developed.  Bill West, Gary Castro, Don 
Onwiler, and Steve Cook were assigned to develop test reports. 
 
Based upon the discussion and recommendation of the participating laboratories, Steve Cook drafted amendments to the 
“shift and strain-load test language” for Publication 14 as shown in the attachment for Item 2.  The labs considered 
amending the number of steps for the increasing/decreasing-load tests but could not agree on a specific number and would 
appreciate technical input from vehicle scale manufacturers on the value of the information gathered in the number of test 
loads. 
 
Discussion:  The Sector discussed the procedures developed by the participating laboratories at their 2003 spring 
meeting.  The discussion included the following subjects: 
 

 Changes in temperature when considering returning to zero;  
 Five increasing test loads during strain-load tests; 
 Procedures to be repeated after the 20-day with minimum use permanence test;  
 80 % CLC test weights for the 20-day with minimum use test;  
 Actions after the failure of the permanence test; and  
 Strain-load test load, patterns and procedures 

 
Many of the manufacturers expressed concerns that the term “creep recovery” is not defined.  It was explained by the 
NTEP director and confirmed by the manufacturers that problems with returning to a zero-balance condition after a load 
has been on the scale for a period of time is more likely due to temperature changes rather than “creep.”  It was suggested 
that the term “creep recovery” be removed from the proposed language.  If there was a problem returning to zero that 
exceeded the amount allowed over a change in ambient temperature, it was suggested that a more specific test be 
conducted by placing a load on the scale for 30 minutes. After that time, remove the load and the scale should return to 
zero within 30 minutes.  There was also a recommendation that certified thermometers with a 1 ºF (0.5 ºC) resolution be 
used to verify and record ambient temperatures near the middle of the scale where the load cell cable leaves the load-
receiving element. 
 
There was also a significant amount of discussion on the number of steps to be performed while conducting the 
strain-load test.  Many of the laboratories stated there have been problems revealed with non-linearity by conducting the 
shift test with five test loads and that shift tests with conducted with 5 test loads are appropriate.  Another laboratory 
agreed with the manufacturers that (non-) linearity is predictable and would have already been demonstrated during the 
shift tests.  A straw poll of the voting members was taken indicating that the majority of the sector members were against 
conducting the strain-load test with 5 test loads (5 in favor and 12 opposed).  
 
The NIST technical advisor requested clarification regarding the test pattern for the test weights used for the strain-load 
test.  Publication 14 states that the test weights used to conduct the shift test are to be used for the strain-load test.  Some 
of the labs apply the weights in the same test pattern and test load used to verify the CLC rating.  The technical advisor is 
concerned about overloading the weighbridge of the scale when a test load of 90 % CLC is added in the prescribed test 
pattern and located close to the unknown load. The Sector agreed that the test weights used for the strain-load test could 
be distributed over the available area on the end of the scale not occupied by the object used for the unknown load. 
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The Sector decided that additional clarification is needed to specify the specific tests that would be repeated for the 
subsequent permanence test, and that it would take place after 20 days' use with minimum use requirements having been 
met.   
 
The final area of discussion was a proposal to increase the amount of test weights needed for the subsequent test to that 
used for the initial test.  The lab that proposed this justified their position by stating that the existing test procedures did 
not test the permanence of the CLC rating.  Furthermore, the initial testing could be immediately restarted if the scale 
failed permanence tests.  The NIST technical advisor stated that the Sector discussed this issue and established the current 
policy at their June 1988 meeting and that the current laboratory proposal did not include sufficient justification for 
changing this policy.  The manufacturers stated there was no benefit that justified the expense of bringing in the 
additional weights. Additionally, they stated that there is a design or repair problem that must be addressed before the 
tests can be restarted after a permanence test failure.  They further stated that permanence tests demonstrate that the scale 
can maintain tolerances and do not consider a shift in error between tests. 
 
Conclusion:  The Sector recommended the following: 
 

1. Include temperature-recording procedures and guidelines in the proposed amendments to the “shift and 
strain-load test language” in this item. 

2. Remove the term “creep-recovery” in the proposed amendments to the “shift and strain-load test language” 
in this item. 

3. Add:  “If the device does not return to zero and the temperature has not changed, the scale must indicate 
zero within tolerance within 30 minutes” in the proposed amendments to the “shift and strain-load test 
language” in this item. 

4. Amend the NOTE in section 65.a.2.1 that clarifies that the shift test with a test load of 90 % to 100  % CLC 
located at the mid-section between spans only has to be conducted one time. 

5. Ballot the Sector on the amended strain-test language that removes the requirement that test weights have to 
be applied in five steps. 

6. Amend the language in the proposed strain-load test procedures to state that test weights do not have to be 
concentrated in the shift test prescribed test pattern as described in Handbook 44 paragraph N.1.3.4. (a). 

7. Amend the proposed strain-load test language into individual steps. 
8. Retain current test weight requirements for the subsequent permanence tests. 
9. Amend section 65a.5 that weights should be applied and recorded at a minimum of three steps for 

subsequent tests. 
 
The Sector further recommends the following underlined language replace the existing language in Publication 14, 
Checklist for Digital Electronic Scales, Sections 65a.2 through 65a.5: 
  
(NOTE to the Editor – Add the following language from paragraph 65a.6. to the end of paragraph 65a.) 

 
Caution Regarding Load Concentration 

 
Concentrating large loads on scale platforms by using weight carts or test equipment using hydraulic jacks may 
exceed the maximum pound-per-square inch load specification for the deck.  This condition may arise because 
the small tire area of the weight cart in contact with the deck surface could result in a very large load 
concentration over an unusually small area.  This could cause damage to the scale deck. 

 
This situation may occur with a weight cart having a very narrow or short wheelbase and small solid rubber tires.  
This may cause a problem on steel plate decks and could also result in damage to manhole covers.  If the load 
capacities of weight carts increase beyond 25 000 lb, while maintaining solid tread wheels, it is possible that 
some concrete decks could be damaged. 

 
65a.2.  Shift and Section Tests (Initial Performance Testing) 
 
(Note To Editor:  Delete existing Pub 14 language and replace with the following language.) 
 



2003 NTETC Weighing Sector  
Final Summary 
 

6 of 85 

A shift test is defined in Handbook 44 as a test intended to disclose the weighing performance of a scale under 
off-center loading. [2.20] 
 
A section test is defined in Handbook 44 as a shift test in which the test load is applied over individual sections of 
the scale.  This test is conducted to disclose the weighing performance of individual sections, since scale-capacity test 
loads are not always available and loads weighed are not always distributed evenly over all main load supports. 
[2.20] 
 
The minimum amount of test weights to conduct the shift and section tests 90 % of the CLC. 
 
Record the time and temperature at the beginning and end of each complete shift test.  The location of the 
temperature probe should be at a point near where the load cell cable leaves the load-receiving element. The 
temperature probe shall have a resolution no greater than 1 ºC, (2  ºF) and shall comply with NIST Handbook 105-6 
or equivalent internationally recognized standards.   
 
The scale shall be capable of returning to a no-load indication within prescribed limits (3d per 5 °C change in 
temperature) and within 15 minutes after shift and section test loads are removed.  
 
Unless otherwise stated in the following procedure, the increasing and decreasing load tests (using known test 
weights) shall be conducted with at least five test loads (e.g. 500, 1000, 2000e...). (NOTE)  If possible, the test first 
load should equal 500e.  If weights cannot be conveniently applied that equal 500e, the first load should equal just 
below 500e as nearly as possible.  The other tolerance breakpoints should be tested if possible. 
 
 An example of a three-section scale: 
 
      4'                4'                              4'                              4'                              4' 

         

            Section 1               Midway                  Section 2                     Midway              Section 3 
                                   between                       between                       
                                             sections                                                          sections 
                                           1 and 2                                                          2 and 3 

 
65a.2.1.  Conduct at least two complete sets of shift tests over each section to at least 90 % of the 
concentrated load capacity (CLC) of the scale.  When analyzing the return to zero, consideration must be 
given for the length of time the load was on the scale and possible temperature changes that may have 
occurred during the test.   
 

(a) Begin the shift test by loading one end section to the first of at least five test loads and record the 
error.  

 
(b) Move the test load to the next section and record the error.   Repeat this step at each section until 

the opposite end of the scale is reached.  
 
(c) Repeat steps (a) and (b) for each test load until at least 90 % of the CLC is reached. A minimum of 

five test loads is required.   
 
(d) While at the maximum test load (90 % of the CLC) and during one of the shift tests, place the test 

weights at mid-span between sections and record the error. 
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On modular scales, conduct the shift test on the center (C), right (R), and left (L) side of each 
module connection line. 
 

Section 1  Section 2 
C  Section 3 

1R Mid-Span 2L 2R Mid-Span 3L 

 
(e) When steps (a) through (d) are complete, conduct a decreasing load test at the end of the scale 

where the weights can be removed.  Record the error and section where this test was performed. 
   

(NOTE to Editor:  Delete Existing 65.a.3. Shift Test and renumber subsequent paragraphs.) 
 
65a.3. Strain-Load Test (Initial Performance Testing)  

 
(NOTE to Editor:  Delete existing language and replace with the following) 

 
The minimum amount of test weights used shall be the same loads used to conduct the shift tests.   
 
Record the time and temperature at the beginning and end of each complete strain-load test.  The location of the 
temperature probe should be at a point near where the load cell cable leaves the load-receiving element. The 
temperature probe shall have a resolution no greater than 1 ºC, (2 ºF) and shall comply with NIST Handbook 105-6 
or equivalent internationally recognized standards.   
 
The scale shall be capable of returning to a no-load indication within prescribed limits (3d per 5 °C change in 
temperature) and within 15 minutes after the load was removed.  
 
Unless otherwise stated in the following procedure, increasing and decreasing loads (using test weights) shall be at a 
minimum of five test loads. (NOTE)  If possible, the first increment of test weights should equal 500e.  If weights 
cannot be conveniently applied that equal 500e, the first load should equal just below 500e as nearly as possible.  The 
other tolerance breakpoints should be tested if possible. 
 
The target strain-load test indication is the sum of the indication of the unknown weight and the amount of test 
weights. 
 
The strain-load error is the difference between the actual strain-load test indication and the target strain-load test 
indication.   
 
Acceptance tolerances are applied and are based on known test weights. 
 
(NOTE:  The test weights do not have to be concentrated in the test pattern prescribed in Handbook 44 Scales 
Code paragraph N.1.3.4.). 
 

65a.3.1. Conduct at least one strain-load test at each end of the scale.  The maximum load applied 
during the strain-load test shall be in the range of 80 to 100 % of scale capacity.  Distribute the load over the 
load-receiving element. 
 
65a.3.2. For the first test: 

 
(a) Load the scale with a vehicle or vehicles so the addition of test weights will provide a gross load of 

80 to 100 % of scale capacity.  
 
(b) Record the "reference point" for the start of the strain-load test. 
  
(c) Add the test weights to one of the ends of the scale. The target strain-load indication is the sum of 

the unknown weight and the test weights.   
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(d) Record the indicated strain-load value and calculate the strain-load test error. The scale shall 

perform within prescribed tolerances based upon the tolerance for the known test weights. 
 
(e) Remove the test weights from the end of the scale without conducting a decreasing-load test.  
 
(f) Record the new strain-load reference value and re-apply the test weights. 

 
(g)  Record the indicated strain-load value and calculate the strain-load test error. The scale shall 

perform within prescribed tolerances based upon tolerance for the known test weights. 
 

Note: To verify that the strain-load values repeat the initial value, the strain-load test indication in 
step (g) shall agree with the strain-load test indication in step (d) within the absolute value of 
maintenance tolerances (repeatability). 

  
(h) Conduct a decreasing-load test and return to the strain-load reference value as the weights are 

removed as part of this test cycle. Record the results of the decreasing-load test at 5 different test 
loads.   

 
(i) Record the return to the strain-load reference value.  This value shall be within one-half of a scale 

division of the values recorded in (b) considering any temperature changes that may have occurred 
during this last test cycle. 

 
(j) Remove the strain-load. Do not apply zero-return tolerances at this time.   

 
65a.3.3. For the second test: 

 
(a) Rezero the scale.  
 
(b) Place the strain-load (vehicles or material of unknown weight) on the other end of the scale. 

 
(c) Record the strain-load reference value.  The semi-automatic tare mechanism may be used to tare 

out the strain-load value (Net weight indications can be used for the increasing-load test.) Do not 
use the zero-setting mechanism to set the strain-load to zero. 

 
(d) Add the test weights the other end of the scale. The target strain-load indication is the sum of the 

unknown weight and the test weights.   
 

(e) Record the indicated strain-load value and calculate the strain-load test error. The scale shall 
perform within prescribed tolerances based upon tolerance for the known test weights.   

 
(f) Remove the strain-load (vehicles or material of unknown weight) but leave the known test weights 

on the scale and set the indicator to display “gross weights.”  
 

The gross weight indication of the test weights shall be within acceptance tolerances. 
 

(g) Use the “gross weight” indications to conduct a decreasing-load test.  Record the decreasing-load 
test in 5 different test loads.  

 
(h) When all the weights are removed, record the return to zero.  The scale must return to zero within 

one-half of a scale division considering any temperature changes during this test cycle.   
 

 65.a.4. Minimum Use Requirements prior to Subsequent Test for Permanence  
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o A minimum of 300 weighing operations are required during the test period.  If the test site is at the 
applicant's or manufacturer's location, the applicant or manufacturer is to log the date, time, and weight.  
The person conducting the weighing is to initial each testing. 

 
o Only loads that reflect “normal” use will be counted during the permanence-testing period.1  

 
o For vehicle scales with a nominal capacity over 75 000 lb: 

 
 50 % of the loads must be above 50 000 lb or 80 % of the CLC, whichever is greater; and 

 
 100 % of the loads must be above 20 000 lb or 50 % of the CLC, whichever is greater. 

 
o For all other scales: 

 
 50 % of the loads must be above 50 % of the scale capacity; and 

 
 100 % of the loads must be above 20 % of the scale capacity. 

 
o Substitution or strain-test loads for the minimum use requirements are acceptable as long as all above 

conditions are met. 
 

o The minimum number of days that a device is required to be in use is 20.  A minimum number of weighing 
operations to be conducted each day for the test period is not specified; however, the weighments should 
represent the scale's normal in-service use. 

 
65.a.5 Subsequent Type Evaluation Tests for Permanence  

 
The minimum amount of test weights for the shift and strain-load tests shall be a minimum of 40 000 lb or 50 % of 
the CLC, whichever is greater.   
 
Record the time and temperature at the beginning and end of each complete shift test.  The location of the 
temperature probe should be at a point near where the load cell cable leaves the load-receiving element. The 
temperature probe shall have a resolution no greater than 1 ºC, (2 ºF) and shall comply with NIST Handbook 105-6 
or equivalent internationally recognized standards.   
 
The scale shall be capable of returning to a no-load indication within prescribed limits (3d per 5 °C change in 
temperature) and within 15 minutes after the load was removed.  
 
Unless otherwise stated in the following procedure, increasing and decreasing-load test results (using test weights) 
shall be recorded at a minimum of three test loads (zero, approx. ½ maximum test weights, and at maximum test 
weights). 
 
The strain-load error is the difference between the actual strain-load indication and the target strain-load indication.   
 
Acceptance tolerances are applied and are based on known test weight. 
 
(NOTE:  The test weights do not have to be concentrated in the test pattern prescribed in Handbook 44 Scales Code 
paragraph N.1.3.4.). 

 
65a.5.1. Conduct at least one complete set of shift tests over each section, at mid-span between each section 
Increasing and decreasing tests (using known test weights) shall be conducted with at least three different test 
loads (near 500e, and at one-half and at maximum available test weights). 
 
While at the maximum test load, place the test weights at mid-span between sections and record the error. 

 
1 The scale may be used to weigh other loads, but only the loads identified are counted as part of the permanence test. 
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On modular scales, conduct the shift test on the center (C), right (R), and left (L) side of each module connection 
line. 
 
Section 
 1  Section 2 

C  Section 
3 

1R Mid-Span 2L 2R Mid Span 3L 

 
65a.5.2. Conduct at least one complete set of strain-load tests using the “Strain-Load Test” procedures in steps 
65a.3 through 65a.3.3.  The maximum applied load shall be in the range of 65 to 100 % of scale capacity.  
 
65a.5.3. If the device does not meet these tolerance limits during the subsequent test for permanence (unless 
otherwise stated in Handbook 44, any type evaluation tests must be within acceptance tolerances), all tests 
described in sections 65a.1 through 65.a.5 shall be repeated. 
 

3. Definitions of Hanging and Crane Scales 
 
Source:  2002 Weighing Sector Agenda Item 19 
 
Background:  Some inconsistencies have been recognized in NIST Handbook 44 and NTEP Certificates of Conformance 
(CC) with reference to crane scales.  Table 3 footnote 3 indicates that a crane scale can have a capacity as low as 500 lb.  
The only difference appears to be that hanging scales can only be installed where suspended from fixed supports and 
crane scales can only be installed in overhead track-mounted cranes.  CCs have been issued with capacities of scales from 
250 lb to 5000 lb, with both III and III L Accuracy Class designations, and both hanging and crane scale device 
classifications.  The NIST technical advisor has observed large-capacity scales installed on overhead track-mounted 
cranes that can just as easily be installed on other types of cranes and supporting structures.   The participating 
laboratories are of the opinion that the condition of the scale support (overhead crane, fixed support, etc.) should not be a 
factor in determining device type.     
 
2002 Sector Discussion/Conclusion: The Sector agreed to make the following recommendation to the S&T Committee 
to remove the crane scale definition, define hanging scale, remove the reference to crane scale from Table 7a and 
paragraph N.1.3.8, and change remaining crane scales references to hanging scale in NIST Handbook 44:   

 
Add a definition of hanging scale and remove the definition of crane scale, and amend Table 3 Parameters for 
Accuracy Classes footnote 3, paragraph N.1.3.8. and paragraph T.N.3.4., and Tables 7a and 7b as follows:  

 
hanging scale.  A scale designed to weigh loads while they are suspended from a hook on the scale or loads 
resting on a platter or platform that is suspended from the scale.  Hanging scales may be any capacity and may 
be Class III or III L, whichever is appropriate for the intended use, as long as all parameters for the intended 
class are met. Sometimes called “crane scale.”   
 
crane scale. One with a nominal capacity of 5000 pounds or more designed to weigh loads while they are 
suspended freely from and overhead, track mounted, crane. [2.20] 

 
3 The values of a scale division for crane Class III L hanging and hopper (other than grain hopper) scales shall 
not be less than 0.2 kg (0.5 lb).  The minimum number of scale divisions shall be not less than 1000. 
 
N.1.3.8.  All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load Weighers, and 
Portable Axle-Load Weighers. 
 
T.N.3.4.  Crane Class III L Hanging and Hopper (Other than Grain Hopper) Scales. – The maintenance and 
acceptance tolerances shall be as specified in T.N.3.1. and T.N. 3.2. for Class III L, except that the tolerance for 
crane Class III L hanging and construction materials hopper scales shall not be less than 1d or 0.1 % of the scale 
capacity, whichever is less. 
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Table 7a. 
Typical Class or Type of Device for Weighing Operations 

Class Weighing Application or Scale Type 
I Precision laboratory weighing 

II Laboratory weighing, precious metals and gem weighing, grain test scales 
III All commercial weighing not otherwise specified, grain test scales, retail precious metals and 

semi-precious gem weighing, animal scales, postal scales, scales used to determine laundry 
charges, hanging, and vehicle on-board weighing systems 

III L Vehicle, axle-load, livestock, railway track scales, cranehanging, hopper (other than grain hop-
per) scales, and vehicle on-board weighing systems 

IIII Wheel-load weighers and portable axle-load weighers used for highway weight enforcement 

Note:  A scale with a higher accuracy class than that specified as "typical" may be used. 
(Amended 1985, 1986, 1987, 1988, 1992, and 1995) 

 
Table 7b. 

Applicable to Devices not Marked With a Class Designation 
Scale Type or Design Maximum Value of d 

Retail Food Scales, 50-lb capacity and less 1 ounce 
Animal Scales 1 pound 
Grain Hopper Scales 
          Capacity up to and incl. 50 000 lb 
        Capacity over 50 000 lb 

 
10 pounds (not greater than 0.05 % of capacity) 
20 pounds 

Crane Hanging Scales – Capacity 5000 lb and over not greater than 0.2 % of capacity 
Vehicle and Axle-Load Scales Used in Combination 
          Capacity up to and including 200 000 lb 
          Capacity over 200 000 lb 

 
20 pounds 
50 pounds 

Railway Track Scales 
          With weighbeam 
          Automatic indicating 

 
20 pounds 
100 pounds 

Scales with capacities greater than 500 lb except other-
wise specified 0.1 % capacity (but not greater than 50 lb) 

Wheel-Load Weighers 0.25 % capacity (but not greater than 50 lb) 
Note:  For scales not specified in this table, G-UR.1.1. and UR.1. apply. 
(Added 1985) (Amended 1989) 

 
The NCWM S&T Committee discussed the Weighing Sector’s concern about the large list of terms used to identify 
various scale types and designs.  The Committee questioned the existence of Class II hanging scales that may not be 
included in the proposed definition for hanging scale.  The Committee believes the Weighing Sector should explore other 
options to consolidate the terminology used to describe scale types and designs. The Committee withdrew the proposal 
and referred the item back to the Weighing Sector for further development.   
 
Discussion/Conclusion:  The Sector recommended no further action on this item.  The issues stated in the above 
background information may be resolved with changes to the procedures for the listing of device types on CCs and was 
further discussed during on the Sector’s agenda item 13. 

 
4. List of Acceptable Abbreviations and Symbols 
 
Source:  2002 Weighing Sector Agenda Item 20 
 
Background:  The following is from the 2002 Weighing Sector final summary: 
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The NTEP Participating Laboratories reviewed a document titled “General Letters, Symbols, Mathematical - 
statistical Symbols, and Markings for Legal Metrology” provided by Darrell Flocken (Mettler Toledo). 
 
Previous sector meetings discussed the list but decided that many of the symbols were not acceptable to the group.   
 
Canada’s list is an interpretation of the existing statute, and items not on the list are not acceptable for viewing by the 
customer.    
 
The NIST technical advisor sent a copy of the document to the participating weighing labs for their suggestions of 
symbols that are and are not acceptable to be viewed by the customer. 
  
The participating Measuring Device Laboratories are also concerned with the use of symbols. Where practical, 
proposed lists of symbols should be consistent among the Weighing Devices, Liquid Measuring Devices and other 
applicable sections in NCWM Publication 14.   
 
2002 Sector Discussion/Conclusion: The participating laboratories reported that there has been no progress on this 
item.  Darrell Tonini (SMA) reported that the SMA Technical Committee was working on a similar document that 
should be ready in time for the next meeting of the participating laboratories.  The NIST technical advisor will 
distribute the SMA document as soon as it becomes available.  The Sector chairman requested that the participating 
laboratories review and comment on abbreviations in both documents and prepare a proposal for consideration prior 
to the 2003 meeting of the Weighing Sector.  Examples of questionable symbols and abbreviations that are part of an 
active evaluation will be reviewed by participating laboratories and the NTEP director on a case-by-case basis for a 
determination of the acceptability of the symbol or abbreviation. 

 
2003 Recommendation:  The SMA has submitted the following symbols for discussion.  The Sector is asked to review 
and consider the proposed table as an addition to paragraph 74 of Publication 14. 
 

Table 1, Operational Controls, Indications, Features: 

1.1 1.2 1.3 1.4 

   
 

On (power) Off (power) On/Off (power) Enter 

1.5 1.6 1.7 1.8 

    
Weighing Scale n (n = 1,2, ...) Range n (n = 1,2, …) High resolution 

1.9 1.10 1.11 1.12 

    

Not for direct sales to 
the public Zero setting 

Combined zero/tare - See 
S.2.1.6. for additional 

required markings 
Taring 

1.13 1.14 1.15 1.16 
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Table 1, Operational Controls, Indications, Features: 

    
Enter tare Verify tare Combined tare/clear Clear tare 

1.17 1.18 1.19 1.20 

    
Mass/Weight Money Price per weight unit Piece count 

1.21 1.22 1.23 1.24 

  
  

Counter Read counter Print Print certificate 

1.25    

 
   

Information    
 
Discussion:  The above symbols are internationally accepted weighing symbols and registered with the DIN (Deutsches 
Institut FÜr Normung) (Germany) and IEC (International Electrotechnical Commission).  There was general agreement 
that NTEP should recognize international symbols whenever possible. The majority of the symbols are intended to be 
used in the operation of the devices and would likely be defined in the operator’s manuals.  There were additional 
concerns regarding the increased number of customer-operated devices and the use of many of these symbols without 
additional markings or descriptions.  
 
The Sector discussions addressed symbols that would be available to the customer.  More specifically, the symbols for 
indirect sales (1.9), money (1.18), and price per unit weight (1.19), are not well known in the U.S. and should not be used 
without additional information for the customer.   
 
The Sector also discussed the list’s lack of availability to weights and measure officials that do not have access to 
Publication 14 and other international documents.  It was suggested that the list of symbols be made available on the 
NCWM and NIST web sites and that they be incorporated into weights and measures bulletins, examination procedure 
outlines, and inspector training modules.  
 
Conclusion:  The Sector recommends that these symbols be incorporated into NCWM Publication 14.  The symbols 
intended for the customer (including customer-operated devices) cannot be used without additional descriptions or 
markings on the device.  Additionally, the list will include a note that the symbols should be used as a guide and that style 
differences are acceptable (e.g., shapes of arrows). The Sector also requests that NCWM and NIST explore the possibility 
of distributing the list of symbols through the use of weights and measures bulletins, web sites, examination procedures, 
and training information.  The Sector further recommends that the list of acceptable symbols can be removed from 
Publication 14 upon greater customer familiarity and acceptance of the symbols. 
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5. Shift Testing on Multi-Interval Scales 
 
Source: Ohio Participating NTEP Laboratory 
 
Background: Publication 14, Section 31, page (Digital Electronic Scales) DES-49 does not address shift tests on 
multi-interval scales.  The participating laboratories have been taught to treat each range as a separate scale for the 
determination of tolerances.  Publication 14 is unclear if shift tests for multi-interval devices should be conducted at 
one-half capacity of each weighing range where the shift test load might fall in the first range or if the shift test load 
should be determined based on the maximum capacity of the scale with the tolerance being based upon the weighing 
range of the test load. 
 
The NIST technical advisor reviewed both OIML and Handbook 44 documents for references to shift tests.  Neither 
document makes any special references to shift tests for multi-interval scales. 
 
OIML R 76 paragraph 3.6.2.1. Eccentric loading (page 25) states:  
 

3.6.2.1. Unless otherwise specified hereafter, a load corresponding to one-third (1/3) of the sum of the maximum 
capacity and the corresponding maximum additive tare effect shall be applied.”  There are no additional 
references to eccentric loading with respect to multi-interval scales. 

 
NIST Handbook 44 states: 
 

N.1.3.1.  Bench or Counter Scales. - A shift test shall be conducted with a half-capacity test load centered 
successively at four points equidistant between the center and the front, left, back, and right edges of the 
load-receiving element. 

 
2002 Sector Discussion:  Some of the Sector members indicated that it is possible to have two test loads in the same 
range if testing is performed at one-half capacity of each range.  Manufacturers also noted that multi-interval and 
multiple-range scales should be treated differently because a multiple-range scale with n ranges is essentially n number of 
scales (where n represents the number of ranges). A multi-interval scale with more than one minimum interval is still one 
scale.  It is technically incorrect for Publication 14 to state that a multi-interval scale has ranges. 

 
2002 Sector Conclusion:  Darrell Flocken, Mettler-Toledo, volunteered to review US/Canadian training manuals to 
identify differences between U.S. and Canada.  Additionally, they agreed to work with the NIST technical advisor in 
developing Publication 14 shift test procedures for multi-interval scales.  The 2003 meetings of the participating 
laboratories and Weighing Sector will review the procedures. 
 
Bill West and Darrell Flocken submitted the following proposed language for Publication 14 DES Checklist Section 31 
Multi-Interval Scales.  The Sector will be asked to review and comment on the proposed language and provide the NTEP 
Committee with recommendations to amend Publication 14. 
 
 

31. Multi-Interval Scales 
 
A multi-interval scale is an instrument having one weighing range that is divided into partial weighing segments. 
Each weighing segment is defined by its division size, its minimum capacity, and its maximum capacity.  The 
selection of the appropriate weighing segment is determined automatically according to the load applied, both on 
increasing and decreasing loads.  The shift test shall be conducted at one-half the capacity of the scale.  Corner 
tests, if appropriate, shall be run at one-quarter of the scale capacity.  The number of scale divisions, n, for each 
weighing segment is determined by dividing the maximum capacity of the weighing segment by e of the same 
weighing segment. In the case of multi-interval scales, e must be equal to d (see S.5.3.). 
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Example: 

Weighing segment   
Minimum Capacity Maximum Capacity e n  

0 kg 3 kg 1 g 3000 (3000/1) 
3 kg 6 kg 2 g 3000 (6000/2) 
6 kg 15 kg 5 g 3000 (15000/5) 

 
The number of divisions for each weighing segment must meet Table 3 of the Scales Code.  The capacity and 
verification scale division must be conspicuously marked near the weight display. 
 
Since weighing segments on a multi-interval scale may not overlap, the capacity statement for each weighing 
segment and the weight in the weight display is a sufficient indication of the weighing segment in use. 
  
A multi-interval scale shall operate as follows:  
 
- The motion detection requirement must be satisfied for each scale division (see S.2.1.5.).   
- The division size for the first weighing segment applies to the tests to determine the width of zero and the 

amount of the automatic-zero setting mechanism. 
- The scale division must change when a lower weighing segment reaches its maximum value so that 

rounding occurs properly and the number of displayed decimal places does not change within the same 
weight indication. 

 
Example:  Suppose a scale has the following weighing segments: 

 
   Capacity:    0-10 lb x 0.005 lb 
     10-30 lb x 0.01 lb 
 

The scale indication for a 10-lb load must be 10.00 lb, not 10.000 lb. Once the scale has exceeded an 
internal weight indication of 9.9975 lb, it must round to the next higher weight indication.  If 10.000 lb 
were to be indicated, a load perceived internally as 10.003 lb would result in the scale indicating in 
some manner that it is no longer sensing 10.000 lb + 0.0025 lb; hence, it would then indicate 10.00 lb.  
This round-off problem is avoided by causing the scale to indicate 10.00 when sensing a load in excess 
of 9.9975 lb (based upon its internal resolution).  The scale will continue to indicate 10.00 lb until its 
internal resolution senses a load in excess of 10.005 lb, whereupon the weight display will update to 
10.01 lb. 

 
- There are several considerations regarding the proper operation of tare on multi-interval scales. 
 

o All tares must be taken in the minimum increment.  Therefore, the maximum tare allowed is the 
maximum capacity of the smallest weighing segment. 

o Whenever gross and tare weights fall in different weighing segments, (hence the scale divisions for 
the gross and tare weights differ), the net weight must be in mathematical agreement with the gross 
and tare weights that are indicated and recorded (i.e., net = gross - tare). 

o Manually entered keyboard, thumb-wheel, and digital tare values must be entered to the displayed 
scale division. 

 
In applying these principles, it is acceptable to: 

 
 round the tare value (in the upward direction) to the appropriate net weight scale division. 

  
 or display net weight values in scale divisions other than the scale division used in the display of 

gross weight, as when the gross and tare weights are in different segments of the device.  For 
example, a scale indicating in 2-lb divisions in the lower segment and 5-lb divisions in the next 
higher segment may result in net values ending in three or eight in the higher segment. 
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In every case, it is required to maintain the mathematically correct equation: 
 

net + tare = gross. 
 

31.1. The requirements specific to multi-interval scales, such as the displayed scale division, the 
operation of tare, and the mathematical agreement of gross, tare, and net values, depend on the 
information that can be displayed or recorded by the weighing system and may be summarized as 
follows: 

 
31.1.1 The number of scale divisions in each weighing  Yes      No     NA  

segment must meet Table 3 of the Scales Code. 
 

31.1.2 For all weighing segments, e must equal d.   Yes      No     NA  
 

31.1.3 The scale division for gross and positive or negative net  Yes      No     NA  
weights for both increasing and decreasing loads must be 
displayed in scale divisions consistent with the weighing  
segment in which the weight falls. 

 
31.1.4 Weight indications at the break-over point of weighing  Yes      No     NA  

segments must be displayed properly. 
 

31.1.5 Tare may be taken to the maximum capacity of the   Yes      No     NA  
smallest weighing segment of the scale. 

 
31.1.6 Keyboard tare entries must be consistent with the  Yes      No     NA  

displayed division size. Incorrect entries may be rounded 
to the displayed scale division or rejected. 

 
31.1.7 Devices equipped with a tare capability must at all times  Yes      No     NA  

indicate and record values that satisfy the equation  
net = gross - tare. 

 
31.1.8 Devices equipped with push-button tare must meet the  Yes      No     NA  

tolerances for net loads for any tare value. 
 

31.1.9 Scales that display or record only net weight values  
(e.g., most computing scales) 
 may take tare values to either the internal resolution Yes      No     NA  

or the displayed scale division. 
 must always begin with the lowest weighing   Yes      No     NA  

segment on the device regardless of the amount of  
tare that is taken. 

 
Discussion:  The Sector reviewed the languages submitted by Bill West and Darrell Flocken and generally agrees that the 
proposed language should be incorporated into Publication 14.  The Sector was concerned with the definition of 
multi-interval scale in Handbook 44 and believed the definition was a possible source of the current confusion 
surrounding the application of shift test loads on multi-interval and multiple-range scales.  NIST Handbook 44 Appendix 
D, Definition, states that a multi-interval scale is a scale that has one range divided into partial ranges with different 
intervals for each partial weighing range.  This is frequently confused with a multiple-range scale, which is a scale that 
has more than one range with different intervals for each range.  The language submitted by Darrell Flocken and Bill 
West recommended replacing the term “partial weighing range” with  “partial weighing segment” in order to further 
highlight the differences between the two type of scales.     
 
Conclusion:  The Sector agreed to recommend the above language for incorporation into Publication 14.  The Sector also 
recommends that the definition of multi-interval scale be amended to highlight the differences between multi-interval and 
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multiple-range scales.  The Sector asked the NIST technical advisor to develop amended language for the definition of 
multi-interval scale that can be submitted to the NCWM Specifications and Tolerance Committee. 
 
After the meeting, NIST technical advisor to the Weighing Sector (WS) discussed the above recommendation with the 
NIST technical advisors to the NCWM Specifications and Tolerance Committee (S&T).  They could not support 
replacing the term “partial weighing range” with  “partial weighing segment” in Handbook 44 since there was insufficient 
justification to amend the original definition that is based upon international terminology.  However, the technical 
advisors (WS and S&T) agreed that the definition could be amended editorially by inserting the term “segment” as a 
parenthetical equivalent for “partial weighing range” as follows: 
  

multi-interval scale.  A scale having one weighing range which is divided into partial weighing ranges 
(segments), each with different scale intervals, with the weighing range (segment) determined automatically 
according to the load applied, both on increasing and decreasing loads. 

 
6. Inconsistent Information on a CC 
 
Source: 2002 Weighing Sector Item 23 
 
Background:    It was noted during the 2002 meeting of the Weighing Sector that features and options both metrological 
and non-metrological are still being included on NTEP Certificates of Conformance (CCs).  For example, the term 
“screen tare” was listed on a CC.  This term is a well-understood term and lacks a description or definition.  Additionally, 
the term “memory recall” should describe what is stored in memory (e.g., tare, gross, net, weights, unit prices, customer 
information).  The participating laboratory that submitted this agenda item stated that features on CCs that have not been 
successfully tested or evaluated should not be listed on the CC.  They also stated that it is important to list peripheral 
equipment in test conditions.  This subject was discussed and a recommendation was made during the 1992 Weighing 
Sector meeting (item 6) but was never incorporated into the Pub 14. Section “Models”. 
 
The following discussion and conclusion is from the June 1992 Weighing Sector Summary for Agenda item 6: 
 

6. Identifying the Main Elements of a Scale on Certificates of Conformance 
 
Background and Discussion:  It was proposed that CCs for Class III L scales should be written for complete scales 
(that is, list all of the main elements and components used during the evaluation) and that the CC should not be 
issued for just the weighing/load-receiving elements.  It was also commented that the main elements and load cells 
used to comprise the complete system must be certified components. 
 
NTEP issues separate CCs for main elements and load cells in order that the manufacturer, installer, and user will 
have the flexibility of choosing from among compatible main elements that have been evaluated by NTEP.  It was 
stated that this substitution can only be made if information about the indicator used in the evaluation of the 
weighing/load-receiving element is known; this, along with the use of applicable formulas, would enable the 
customer and weights and measures official to judge whether or not a given indicator is compatible for substitution.  
This information has not been consistently identified on the CC in the past. 
 
The primary area of concern with this issue appeared to be that of indicators (separable indicating elements) without 
NTEP CCs being used during NTEP evaluations of large-capacity weighing/load-receiving elements.  It was 
commented that the load cell(s) used during an NTEP evaluation is (are) required to have a valid NTEP CC and that 
the indicator should also be required to have a valid CC.  NTEP has not always required the indicator used during 
an NTEP evaluation of a weighing/load-receiving element to have a valid NTEP CC.  If an indicator without an 
NTEP CC performed worse than an indicator with an NTEP CC, then the performance of the weighing/load-
receiving element may not be as good.  If the manufacturer is willing to risk the results of the evaluation by using a 
non-NTEP indicator, the NTEP laboratories feel that the manufacturer should be permitted to make this choice.  It 
is expected that use of the weighing/load-receiving element with an indicator that has an NTEP CC (as would be 
required by the weights and measures official) should be better than the performance observed with the non-NTEP 
indicator. 
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Conclusions:  The Committee agreed that CCs should detail the main elements, load cells, and auxiliary 
devices used during an evaluation, including model designation and other significant parameters, under the 
"Test Conditions" portion of the CC.  The Committee agreed that Certificates should not limit a scale 
system to the specific combination of load cell, indicator, and weighing/load-receiving element used during 
the type evaluation; substitutions ("mixing and matching") of metrologically equivalent components should 
continue to be recognized according to current NTEP policy.  Each weights and measures jurisdiction should 
require that the individual main elements and load cells comprising a weighing system (the indicator, load 
cell(s), and weighing/load-receiving element) each have a valid NTEP CC and that the components are 
compatible and suitable for the installation.  The Committee agreed that NTEP will continue to permit non-
NTEP evaluated indicators and peripheral equipment to be used in the evaluation of a weighing/load-
receiving element under certain conditions; however, the load cell used in electronic or electro-mechanical 
devices must have a current NTEP CC. 
 

2002 Sector Discussion/Conclusion:  The Sector reviewed the above background information and agreed that the 
language in the conclusion of the June 1992 Sector Summary would benefit field inspectors and NTEP evaluators.  The 
Sector reconfirmed that non-metrological accessories and peripheral equipment (printing elements, video displays, etc.) 
used as part of the evaluation should be listed in the “Test Conditions” paragraph as verification that metrological features 
such as indicated and recorded representations have been evaluated.  Additionally, the Sector reconfirmed that the CC 
does not limit the use of non-metrological peripheral equipment to those listed.   
 
The Sector recommended that the following underlined language be added to the NTEP Publication 14 Administrative 
Procedures in paragraph P. Certificate of Conformance to facilitate consistent information included on the Certificate of 
Conformance. 
 

P.6. CCs should detail the main elements, load cells, and auxiliary devices used during an evaluation, including 
model designation and other significant parameters, under the "Test Conditions" portion of the CC.  Only the 
standard features and options that have been evaluated will be included on the CC.  

 
At the January 2003 NCWM Interim Meeting, the NTEP Committee considered the above recommendation.  The 
Committee did not agree with the Weighing Sector and stated that the recommended policy does not affect the 
administration of NTEP and should be considered as a technical policy.  The Committee recommended the participating 
laboratories and Weighing Sector reconsider the item during the 2003 meeting of the NTETC Weighing Sector.  As a 
response to the NTEP Committee decision, the NIST technical advisor submitted the following addition to Publication 14, 
Chapter 1, NTEP Technical Policy for Scales for consideration by the Sector (Note:  Similar language should be 
submitted to the other Sectors for consideration.):  
 

B. Certificate of Conformance Parameters (Page DES-1) 
 
Certificates of Conformance (CC) should detail the main elements, load cells, and auxiliary devices used 
during an evaluation, including model designation and other significant parameters, under the "Test 
Conditions" portion of the CC.  Only the standard features and options that have been evaluated will be 
included on the CC. 
 
The following guidelines apply . . . 

 
Discussion:  The Sector supported that language developed by the technical advisor and recommended that the proposed 
language should require that CCs detail the main elements by using the term “shall detail” instead of “should detail.”  
Additionally, the Sector recommended that the first paragraph in Section A. Models to be Submitted for Evaluation should 
be amended to state the non-metrological features may be listed on the certificate provided that it has been “evaluated” to 
operate as intended since the use of the term “tested” implies that specific tests were conducted.  One of the Sector members 
stated that non-metrological functions should not be listed on a CC and stated that is should be considered during a future 
meeting of the NTETC Weighing Sector.  
 
The Sector also addressed how to handle existing CCs that listed unnecessary or inadequate information on the certificate.  
The NTEP director noted that eventually all active certificates would be updated as the NTEP Conformity Assessment 
Program evolves. 
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Conclusion:   The Sector recommends that NCWM Publication 14, NTEP Policy for Scales, Section A be amended as 
follows: 
 

A. Models to be Submitted for Evaluation 
 
A type is a model or models of the same design, as defined in the NTEP Policy and Procedures.  A complete list 
and description of all models of a type to be included on the Certificate of Conformance (CC) shall be submitted 
with the request for type evaluation.  All options and features to be included on the CC must be submitted for 
evaluation.  Non-metrological features may be listed on a CC, but only if the feature has been evaluated tested 
and operates as intended. If the CC is to include more than one model of the same type, the applicant shall 
contact the evaluation agency to determine which model or models will be evaluated.  A CC will be amended 
when the manufacturer adds new models of the same type meeting the specified criteria new models of the same 
type meeting the specified criteria are added by the manufacturer. 
 
Applicants of remanufactured weighing devices and load cells are reminded that any device submitted for 
evaluation shall comply with all applicable requirements in Handbook 44, including non-retroactive 
requirements, as if it were a newly manufactured device. All references to  "device(s)" are considered to include 
remanufactured device(s). 
 
B. Certificate of Conformance Parameters 
 
A Certificate of Conformance (CC) shall detail the main elements, load cells, and auxiliary devices used during an 
evaluation, including model designation and other significant parameters, under the "Test Conditions" portion of 
the CC.  Only the standard features and options that have been evaluated will be included on the CC. 
 
The following guidelines apply . . ..  

 
7. Submission of Scales with Nominal Voltages of 85 to 240 VAC to NTEP 
 
Source: 2002 Weighing Sector Agenda Item 24 
 
See agenda item 14d for specific language and suggested Publication 14 test procedures. 
 
Discussion/Conclusion:  The Sector agreed to discuss this item in conjunction with 2003 Weighing Sector Agenda 
Item 14d. 
 
8. Audit Trail Information during Power Failure 
 
Source: 2002 Weighing Sector Agenda Item 25 
 
Background:    During the evaluation of a device with an electronic means of sealing, an NTEP laboratory noted that the 
device accepted the updated calibration and configuration, but the event counters remained at their previous count if there 
was a power loss while in the calibration mode.  The participating laboratories agreed that this could be used fraudulently 
to avoid giving an indication that a calibration or configuration adjustment had occurred and that NCWM Publication 14 
should be amended to look for this condition. 
 
The following is from the 2002 Weighing Sector Final Summary:  
 

Discussion:  The participating laboratories reported that this and similar conditions have been discovered on more 
than one type of device. In another example, a scale appeared to accept calibration and configuration changes. 
However, the final act of pressing a button to accept the change was not performed.  The scale appeared to be 
operating with the updated parameters until power was turned off.  The scale reverted to the previously stored 
parameters and event counter information.  
 
One of the manufacturers was concerned about changes to the count indicated on the event counter.  Replacement of 
the event counters or a master reset on a computer causes a change of audit trail information that can be investigated 
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by the field inspector.  One of the manufacturers stated that it is unlikely that a non-resetable event counter can be set 
to specific counts in order to match the counter that is being replaced. 
 
Some of the participating laboratories indicated that a change in event counters or a master reset of the computer is 
not the issue of this item because there is a change in the audit trail information that can be investigated by an 
inspector.  The issue at hand is primarily the intentional or unintentional change in calibration or configuration 
parameters without advancing the information on the event counters.    
 
The manufacturers understand that an event is when there is a change.  The reported problems are likely caused by 
programmers who did not specify that sealable parameter settings and event counter information should be stored in 
the event of a power failure (or an error indication). 
 
Conclusion:  The Sector recognized that replacing printed circuit boards may clear existing audit trail information 
and that the resultant change in event counter information is in compliance with Handbook 44. It is the responsibility 
of the inspector to investigate the change(s) before enforcement action can be taken.  Additionally, service and repair 
companies would likely have information available to the inspector documenting changes to calibration and 
configuration and even the replacement of printed circuit boards and microprocessor chips affecting event counter 
information.   
 
The Ohio and California participating laboratories agreed to develop language to verify audit trail change information 
during the event of power interruptions and improper calibration procedures.  The language should be available for 
review and comment prior to the 2003 meeting of the participating laboratories and Weighing Sector.  

 
Bill West (OH) and Joe Raspino (CA) developed the following proposed changes to Publication 14 for digital electronic 
scales (text with the double underline have been added by the NIST technical advisor). 
 

10.  Provisions for Sealing of Adjustable Components or Audit Trail 
 
Code Reference S.1.11. 

 
Audit Trails – General  (page DES-27) 

 
 10.5 After changes have been made to configuration            Yes      No     NA  

and/or calibration, while still in the configuration or  
calibration mode, interrupt the power to the device.   
The event counters should not increment unless the  
changes are accepted by the device. 
 

Renumber remaining paragraphs.  
 

19. Facilitation of Fraud - Appropriate Design (page DES-43) 
 
Code References:  G-S.2 and G-S.5.1. 
 
Power Interruptions 
 

After a momentary (up to ten seconds) power interruption, an indicating element shall either return to zero, display an 
accurate weight value (gross or net) that is within one division of the value that was displayed before the power failure 
(relative to the gross load zero reference that existed prior to the power interruption and assuming no change in load), 
display an error signal, or display meaningless information that cannot be interpreted as a weight value and which 
requires operator intervention to return the scale to operation.  Examples of meaningless information are ----, EEE, 6CE1, 
etc.  Information stored in non-volatile memory (e.g., inbound weights and uncompleted transactions) shall not be lost 
during a power failure or when system is restarted. 
 

The audit trail event counters should not increment after a power interruption if changes have been made to the 
calibration and/or configuration parameters but not accepted by the device. Alternatively, the counters shall 
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increment after a power interruption if the device accepts the changes.   It has been found in some devices the 
changes are stored temporarily but the audit trail counters do not increment until the operator exits from the set-up 
mode.  In this case the audit trail counters possibly may increment but the changes may not be applied or accepted by 
the device after a power interruption.   

 
Discussion:  The Sector agreed with the problems identified by the participating laboratories and reviewed the language 
submitted by Bill West (OH) and Joe Raspino (CA) to amend Publication 14.  The Sector commented that the term 
“should” be replaced by “shall” in the proposed paragraph 10.5 and that the statement should be consistent with 
Publication 14 “General Requirements for Metrological Audit Trails.  One of the manufacturers stated that the statement 
should also be rephrased so that it is a positive statement.     
 
Conclusion:  The Sector recommends that NCWM Publication 14, NTEP Policy for Scales, Section K, paragraphs 10.5 and 
19 be amended as follows: 
 

10.  Provisions for Sealing of Adjustable Components or Audit Trail 
 
Code Reference S.1.11. 

 
Audit Trails – General  (page DES-27) – Add a new paragraph 10.5 and renumber remaining paragraphs. 

 
 10.5 After changes have been made to configuration and/or calibration, while still in the configuration or 
calibration mode, interrupt the power to the device and exit the calibration or configuration mode.   
 
Verify that the device has accepted the changes and that the event counter shall incremented.   Yes  No NA 
 

19. Facilitation of Fraud - Appropriate Design (page DES-43) 
 
Code References:  G-S.2 and G-S.5.1. 
 
Power Interruptions 
 

After a momentary (up to ten seconds) power interruption, an indicating element shall either return to zero, display an 
accurate weight value (gross or net) that is within one division of the value that was displayed before the power failure 
(relative to the gross load zero reference that existed prior to the power interruption and assuming no change in load), 
display an error signal, or display meaningless information that cannot be interpreted as a weight value and which 
requires operator intervention to return the scale to  operation.  Examples of meaningless information are ----, EEE, 6CE1, 
etc.  Information stored in non-volatile memory (e.g., inbound weights and uncompleted transactions) shall not be lost 
during a power failure or when system is restarted. 
 

The audit trail event counters should not increment after a power interruption if changes have been made to the 
calibration and/or configuration parameters but not accepted by the device. Alternatively, the counters shall 
increment after a power interruption if the device accepts the changes.  It has been found in some devices the 
changes are stored temporarily but the audit trail counters do not increment until the operator exits from the set-up 
mode.  In this case the audit trail counters possibly may increment but the changes may not be applied or accepted by 
the device after a power interruption.   

 
9. Performance and Permanence Testing 
 
Source:  2002 Weighing Sector Agenda Item 26 
 
Background:  The NTEP director has noted inconsistencies in performance and permanence sections in Chapter 1, 
Sections 62, 63, and 65.  At its 2002 meeting the Weighing Sector concluded that the NIST technical advisor and NTEP 
director made the corresponding editorial corrections and submitted them to the NTEP Committee for its acceptance prior 
to publishing the 2003 edition of Publication 14.  
 
Discussion/Conclusion:  The Sector agreed no further action is required. 
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10. Range of IZSM on Indicating Elements 
 
Source: 2002 Weighing Sector Agenda Item 29 
 
Background: This item was carried over from the 2003 meeting of the Weighing Sector since the Sector did not have 
time to complete the review and discussion.  The following has been copied from the 2002 Weighing Sector Final 
Summary: 
 

Electronic indicating elements have been submitted with an Initial Zero-Setting Mechanism (IZSM) of 100 % of 
the configured capacity of the indicator. When the participating laboratories inform the manufacturer the 
indicator would have to be tested up to the maximum IZSM range with a load-receiving element, the 
manufacturers have always reduced the IZSM range.    

 
NTEP does not test load-receiving elements up to 200 % of their configured capacity. Therefore NTEP should 
not allow an indicating element to have an IZSM range up to 100 % of the capacity of the load-receiving element 
used during the evaluation of the indicator.  The NIST technical advisor notes that load-receiving elements, from 
bench scales to railroad-track scale load-receiving elements have not been submitted or tested with an IZSM 
feature unless the submission was to be treated as a complete scale with a specific indicating element.  
Therefore, the possibility exists that many load-receiving elements, consisting of only load-cell support 
structures, may not comply with an indication element configured with IZSM enabled.  Should electronic 
indicating elements have IZSM? If so, how much?  Should IZSM be limited to just complete scales?    

 
Recommendation:  The Sector was asked to review and consider the following Canadian requirements.  

 
LG-15.04 IZSM Range (Maximum Range of Initial Zero-Setting Mechanism) 
 
The load-receiving element, which will be interfaced with an electronic indicator that has been tested and 
approved separately, will not have been tested up to 200 % of maximum range of IZSM. Consequently, the 
maximum Initial Zero-Setting Mechanism range of electronic indicators must be limited to 20 % of maximum 
range of IZSM. 
 
An electronic indicator tested and approved separately is deemed to comply with the requirements when the total 
range of the Initial Zero-Setting Mechanism (absolute value of -ve portion of the range plus the +ve portion of 
the range) does not exceed 20 % (or can be set to a maximum of 20 % and sealed) of the device under test's 
(DUT's) maximum capacity (Max); the IZSM range of a complete electronic device may exceed 20 % of Max if 
the device performs within tolerances when the IZSM is set at the minimum and maximum points of its range. 
 
When the IZSM range is limited to 20 %, performance tests are conducted once: at the maximum IZSM setting. 
When the IZSM range exceeds 20 %, certain performance tests are conducted twice: at the minimum and at the 
maximum setting of the range. See description of the performance tests in Part 3. 

 
Discussion:  At the 2002 Weighing Sector meeting, some of the manufacturers stated that IZSM on separable 
indicating elements is just an electronic starting point and there should be no performance difference settings up 
to 100 %.  The manufacturer of the load-receiving element has the responsibility to make its device perform with 
the maximum live and dead load (i.e., a 100-lb load-receiving element with a 500-lb load cell). 

 
Other Sector members stated that if the IZSM is adjustable to 20 % or less on an indicating element, no 
additional testing should be required.  If the IZSM is adjustable beyond 20 %, the applicant shall provide 
equipment (load-receiving element, a switch box, etc.) to facilitate testing up to the IZSM limit. 
 
Many of the manufacturers were concerned that prohibiting or limiting the size of IZSM on separable indicating 
elements may restrict the modular “mix and match” approach because the manufacturer of the indicating element 
may not know the amount of IZSM permitted on devices which the indicating element will be interfaced.  
 
Canada reported that IZSM is limited to 20 % of the configured scale capacity. 
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One of the manufacturers suggested that the Sector review WELMEC 1 Guide 2 on testing indicators. 
 
2002 Sector Conclusion:  The Sector discontinued discussion due to lack of time.  The Sector has been 
requested to review US/Canadian checklist requirements for possible harmonization and WELMEC 2-1 Guide 
for Testing Indicators- (Non-Automatic Weighing Instruments) (http://www.welmec.org/publications/2-1.asp).  
This item will be carried over to the next meeting of the Weighing Sector. 

 
Discussion:  The Sector reviewed attached information from Measurement Canada and OIML R76 (attachment to Item 
10). It was noted that Measurement Canada limits IZSM on separable indicating elements to 20 % of the configured scale 
capacity.  Discussions also included the difference between scale adjustments to configure the initial dead load 
calibrations and changes to the dead load that involve temporary additions to the load-receiving element.   For example, 
changing the dead load on a vehicle scale due to an accumulation of mud or debris can be balanced off by the IZSM.  
Another manufacturer stated that adding a conveyor system to a scale that exceeds 20 % of the scale capacity should be 
allowed.  The manufacturer can choose to either have the load-receiving element evaluated to handle the additional dead 
load or reduce its weighing capacity by the weight of the added conveyor system.  
 
Some of the manufacturers stated that they need to set dead load values with limits greater that 20 % of the scale capacity.  
The manufacturers did not want the limitations because a restriction would limit their flexibility to mix and match 
compatible elements.  Other Sector members stated that using IZSM above that 20 % limitation could metrologically 
affect the performance of a scale that has not been designed for large dead loads. Other manufacturers stated the dead load 
offset greater than 20 % scale capacity are rare and could be part of the “coarse zero” adjustments in the configuration of 
a scale.  
 
The NTEP director stated this feature should be considered a sealable parameter according to the guidelines set out in the 
discussion of sealable parameters in Publication 14 “Philosophy for Sealing.” The incompatible use of the feature may 
result in fraud (inaccurate measurements) not easily detected or affecting the device's compatibility with load-receiving 
elements that may or may not be designed to handle additional dead load above 20 % capacity.   Other Sector members 
stated that additions to a load-receiving element that exceeds 20 % of the scale capacity should be considered a 
modification of type unless the net capacity is reduced by the amount of the added dead load or the load-receiving 
element has been type evaluated to accommodate initial zero load that exceeds 20 % of the maximum capacity. 
 
Conclusion:  The Sector recommends that Publication 14, Part K, Section 10, Table of Scale Features and Parameters be 
amended as follows to include language that IZSM separable indicating elements with IZSM adjustments above 20 % of 
the configured scale capacity is considered a sealable parameter. 
 

Scale Features and Parameters 
Typical Scale Features to be Sealed Typical Scale Features and Parameters  

Not Required to be Sealed 
Coarse zero 
Initial Zero-Setting Mechanism (IZSM) on separable 
indicating elements with limits that that can be adjusted 
more than 20 % beyond the maximum capacity of the 
load-receiving element 
Span 
Linearity correction values 
Motion detection (on/off) 
Motion detection (number of divisions and speed of 
operation) 
Number of samples averaged for weight readings 
Averaging time for weight indications 
Selection of measurement units (if internally switched 
and not automatically displayed on the indicator) 
Division value, d 
Number of scale divisions, n 
Range of over capacity indications (if it can be set to 
extend beyond regulatory limits) 

Automatic zero-setting mechanism (Selection of total range, 
e.g., 4 % or 100 % of capacity) 
IZSM on separable indicating elements with limits that that 
cannot be adjusted more than 20 % beyond the maximum 
capacity of the load-receiving element 
Display update rate 
Weigh-in/weigh-out operation (on/off) 
Stored tare weight capability (e.g., computing scales and 
vehicle weight by information number) 
Selection of tare feature operation, e.g., keyboard or push-
button tare (on/off) 
Product codes 
Commodity unit prices 
Discounts 
Baud rate for electronic data transfer 
Manual Gross Weight Entries for application where this 
feature is permitted in Handbook 44 

http://www.welmec.org/publications/2-1.asp
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Automatic zero-setting mechanism (on/off) for bulk-
weighers hopper scales and all Class III L devices 
Automatic zero-setting mechanism (range of a single 
step) 
1/4 and 1/2 lb pricing capability or multiplier keys 
Weight Classifier mode (enabled/disabled) 
Manual Gross Weight Entries (enabled/disabled) for 
applications where this feature is not permitted in 
Handbook 44 
 
11. IZSM Test Procedures 
 
Source:  2002 Weighing Sector Agenda Item 30 
 
Background:  This item carried was carried over from the 2003 Weighing Sector meeting since the Sector did not have 
time to review the subject at that meeting.  The Sector was asked to review a recommendation from the 1998 Weighing 
Sector meeting.   
 
The following background information is from the 1998 Weighing Sector Report: 
 

Background:  At the June 1998 meeting of the NTEP laboratories the participants were asked to review a 
procedure for testing the initial zero-setting mechanism (IZSM) of a scale in the field.  At this time, there also is 
no procedure in Publication 14 for testing this feature during an evaluation. 
 
During a September 1998 Asia Pacific Legal Metrology Forum (APLMF) R76 training class a procedure was 
presented for testing IZSM.  That procedure has been revised and adapted for possible inclusion in 
Publication 14 as outlined in the Appendix G below.  Unless the Sector objects, the procedure was proposed to 
be included in the next edition of Publication 14.  (See Attachment below.) 
 
Discussion:  The Sector discussed the proposed procedure and pointed out that the last sentence needs to be 
changed from “determine if the device complies” to “indicates that additional testing should be performed”.  One 
of the labs indicated that some field officials have a difficult time determining if a device has an IZSM, 
particularly when the “on/off” switch is used to activate the zero-setting mechanism.  The proposed procedure 
can be used for both lab and field evaluations. 
 
Conclusion:  The Sector agreed that the laboratories would (will) begin using the procedure included in 
Appendix G.  The procedure will be incorporated in Publication 14.  The last sentence of the draft procedure will 
be changed from "determine if the device complies" to "indicates that additional testing should be performed."  
The laboratories are asked to provide feedback to the Sector on any problems they encounter with the 
procedures. 
 
At is 1998 meeting, the Weighing Sector proposed the following: 
 
Item 1. Changes to Handbook 44 Scales Code 
 
S.2.1.5.  Initial Zero-Setting Mechanism. - 
 
(a) Scales of accuracy classes I, II, and III may be equipped with an initial zero-setting device. 
 
(b) Complete Scales. An initial zero-setting mechanism shall not zero a load in excess of 20 % of the maximum 
capacity of the scale unless tests show that the scale meets all applicable tolerances for any amount of initial load 
compensated by this device within the specified range. 
 
(c) Separable Indicating Element Covered by a Separate CC. The maximum Initial Zero-Setting Mechanism 
range (absolute value of the maximum load that can be removed from the dead load plus the maximum load that 
can be added to the dead load) of electronic indicators must be limited to 20 % of the scale capacity. 
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Item 2. Changes to Publication 14 (2002 edition, page DES-61) 
 
40. Zero Indication 
 
Code References:  S.1.1., S.1.1.1., S.2.1.5, and G-S.5.1. 

 
A digital electronic scale must indicate or record a zero-balance condition.  An out-of-zero-balance 
indication on both sides of zero is required.  The zero-balance indication may be a continuous digital zero 
indication or indicated by some other means, provided the scale either automatically inhibits the scale 
operation or returns to a digital-weight indication when an out-of-zero-balance condition exists.  The 
alternative zero indication must be defined on the front of the device. 
 
A digital zero-balance indication shall represent zero within ±0.5 scale division (±0.5 d).  A digital indicating 
scale shall either automatically maintain a "center-of-zero" condition to ±0.25 d or less (through AZSM) or have 
a supplemental center-of-zero indicator that defines the zero-balance condition to ±0.25 d or less.  The center–of-
zero requirement applies to the gross load zero, but the center-of-zero indication may also be operational at the 
net load zero. 
 
Neither a + or - sign may appear with the zero indication.  Appropriate indications for the zero balance and out-
of-zero balance conditions are specified. 
 
If the scale is equipped with an initial zero-setting mechanism (IZSM), then the scale must be tested for 
compliance with the influence factors with the maximum load zeroed through the IZSM.   
 
This is mandatory if the range When the IZSM range (absolute value of the maximum load that can be removed 
from the dead load plus the maximum load that can be added to the dead load) exceeds 20 % of the scale 
capacity, performance tests are conducted at the maximum setting of the range.  
 
The IZSM range of a complete electronic scale may exceed 20 % of the scale capacity if the device performs 
within tolerances. 
 
When the IZSM range is # 20 % of the scale capacity, performance tests are conducted once at the maximum 
IZSM setting.  

 
40.1 Is the scale equipped with an IZSM? Yes  ∼ No ∼  NA ∼ 

 
 If yes, then what is the range of the IZSM?     ___________________ Yes  ∼ No ∼  NA ∼ 

 
40.2 The maximum IZSM range of an electronic indicator tested and 

approved separately : 
 

 
 40.2.1 does not exceed 20 % of the scale capacity Yes  ∼ No ∼  NA ∼ 

 
 40.2.2  can be set to a maximum of 20 % of the scale capacity and 

sealed 
Yes  ∼ No ∼  NA ∼ 

   
Renumber subsequent paragraphs in Section 40 

 

 
Discussion/Conclusion for Item 1 - Changes to Handbook 44 Scales Code:  The Sector agreed with the 1998 
Weighing Sector proposal to amend Scales Code paragraph S.2.1.5.  The 2003 Weighing Sector recommended that the 
language for “complete scales” and “separable indicating elements” should be consistent with the language used in Scales 
Code Table S.6.3.a. and amended the proposal as follows: 
   

S.2.1.5.  Initial Zero-Setting Mechanism. - 
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(a) Scales of accuracy classes I, II, and III may be equipped with an initial zero-setting device. 
 
(b) Weighing, load-receiving, and indicating element in the same housing or covered on the same CC.  An 
initial zero-setting mechanism shall not zero a load in excess of 20 % of the maximum capacity of the scale 
unless tests show that the scale meets all applicable tolerances for any amount of initial load compensated by this 
device within the specified range. 
 
(c)  Indicating element not permanently attached to weighing and load-receiving elements be covered on a 
separate CC. The maximum Initial Zero-Setting Mechanism range of electronic indicators must be limited to 
20 % of the scale capacity  configured capacity. 

 
Discussion/Conclusion for Item 2 - Changes to Publication 14 (2003 edition, page DES-59):  There were no major 
discussions on this item or significant updates to the proposed language. The Sector recommends that the underlined 
language in the proposal be incorporated into NCWM Publication 14, Weighing Devices Technical Policy, Checklist, and 
Test Procedures.   
 

40.   Zero Indication 
 
Code References:  S.1.1., S.1.1.1., S.2.1.5, and G-S.5.1. 
 
A digital electronic scale must indicate or record a zero-balance condition.  An out-of-zero-balance indication on 
both sides of zero is required.  The zero-balance indication may be a continuous digital-zero indication or 
indicated by some other means, provided the scale either automatically inhibits the scale operation or returns to a 
digital-weight indication when an out-of-zero-balance condition exists.  The alternative zero indication must be 
defined on the front of the device. 
 
A digital zero-balance indication shall represent zero within ±0.5 scale division (±0.5 d).  A digital indicating 
scale shall either automatically maintain a "center-of-zero" condition to ±0.25 d or less (through AZSM) or have 
a supplemental center-of-zero indicator that defines the zero-balance condition to ±0.25 d or less.  The 
center-of-zero requirement applies to the gross load zero, but the center-of-zero indication may also be 
operational at the net load zero. 
 
Neither a + or - sign may appear with the zero indication.  Appropriate indications for the zero balance and out-
of-zero balance conditions are specified. 
 
If the scale is equipped with an initial zero-setting mechanism (IZSM), then the scale must be tested for 
compliance with the influence factors with the maximum load zeroed through the IZSM.  This is mandatory if 
the range of the IZSM exceeds 20 % of the scale capacity. 
 
When the IZSM range (absolute value of the maximum load that can be removed from the dead load plus the 
maximum load that can be added to the dead load) exceeds 20 % of the scale capacity, performance tests are 
conducted at the maximum setting of the range.  
 
The IZSM range of a complete electronic scale may exceed 20 % of the scale capacity if the device performs 
within tolerances. 
 
When the IZSM range is # 20 % of the scale capacity, performance tests are conducted once at the maximum 
IZSM setting.  

 
Is the scale equipped with an IZSM? 
 
If yes, then what is the range of the IZSM? _____________________________ 

Yes  �  No  �  N/A  � 
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40.1. The scale defines zero within ±0.5 d by a continuous zero indication. Record 
the type of weight unit selection (e.g., lb/kg). 
 

�  EXTERNAL 
�  INTERNAL 
�  N/A 

Record the actual zero width in d (note whether avoirdupois, metric, or other 
unit). 
 

�  AVOIRDUPOIS__________d 
�  METRIC__________d 
�  OTHER UNITS:  Specify unit ____________________d 

Yes  �  No  �  N/A  � 

40.2 The maximum IZSM range of an indicating element (not permanently attached 
to weighing and load-receiving elements) and intended to be covered on a 
separate CC: 

 

 40.2.1 does not exceed 20 % of the scale capacity, or  Yes  �  No  �  N/A  � 

 40.2.2 can be set and sealed (see table of sealable parameters) to a 
maximum of 20 % of the scale capacity 

Yes  �  No  �  N/A  � 

40.32. Renumber subsequent paragraphs in Section 41  
 
12. Weight Accumulators 
 
Source:  2002 Weighing Sector Agenda Item 31 
 
Background:  This item was carried over from the 2002 meeting of the Weighing Sector since the Sector did not have 
time to review and discuss the subject.  The Sector was asked to review a recommendation from the Maryland 
participating laboratory.  The following has been copied from the 2002 Weighing Sector Final Summary.     
 

The following is from the 1997 Weighing Sector final Summary: 
 
 Source: NTEP Weighing Labs 
 

Background:  Publication 14 does not adequately address the new features that labs are seeing on scales with 
weight accumulation features. 
 
Recommendation:  The Sector was asked to review language [an attachment to item 5] submitted by the NTEP 
labs for addition to Publication 14 under the section on scales with weight accumulation features. 
 
Conclusion:  The Sector agreed to add the proposed procedure and criteria in the attachments to Publication 14. 

 
The Maryland participating laboratory developed the following proposed changes to Publication 14 to incorporate the 
procedures and criteria adopted by the Weighing Sector in 1997.  The Sector is asked to review the proposed changes and 
agree to forward them to the NTEP Committee for consideration.  
 
Weight Accumulation 
 
This section is not applicable to automatic bulk weighing systems and automatic weighing systems.  The weight 
accumulation feature adds and/or subtracts multiple weighments.   Please note that total weight accumulators may not be 
acceptable in some jurisdictions and are not acceptable in all applications.  The suitability of this feature is determined by 
the enforcement policy of each jurisdiction.   Because the accumulation feature has a significant potential to facilitate 
fraud if not properly designed, the following type evaluation criteria must be met: 
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Identify the methods of weight accumulation: 
 
∼-Manual Total: The operator must enable the mechanism for each weighment added to or subtracted from the 
accumulated total. 
 
∼-Auto Total:  Once this mode is enabled, the device will automatically add each weighment to the accumulated total.  
The auto-total feature may not be acceptable in all jurisdictions and is not acceptable in all applications. The auto-total 
feature is not acceptable when the loading or unloading of the device is likely to activate the auto-total feature. 
 
1.  GROSS and NET weighments cannot be added to or subtracted from the 

same TOTAL accumulator. 
 Yes  ∼ No ∼  NA ∼ 

 
 
2.  The device has motion detection capability that prevents the device from 

accumulating weighments before the weight display has stabilized within 
specified limits.  The limits for motion detection are: 

 Yes  ∼ No ∼  NA ∼ 

 
  (a) ∀ 3 scale divisions for axle load, railway track, vehicle scales, and 

hopper scales (other than grain hoppers) with a capacity exceeding 
22 000 kg (50 000 lb); and  
 
(b)  ∀ 1 scale division for all other scales. 

  
Yes  ∼ No ∼  NA ∼ 
 
 
Yes  ∼ No ∼  NA ∼ 

 
It is recommended that the indicator simultaneously display the TOTAL weight and the current weight on the load-
receiving element. Devices equipped with accumulation capability must provide a clear indication that a weighment has 
been entered.  This indication may be a TOTAL display mode, a lighted legend, or an annunciator such as "total entered." 
 
3.  The method used to indicate that a weighment has been entered:    
 
  3.1. A separate continuous indication of the TOTAL weight display mode.  Yes  ∼ No ∼  NA ∼ 
 
  3.2. The device has selectable “current weight” and “TOTAL weight “ 

display modes with proper descriptors. 
 Yes  ∼ No ∼  NA ∼ 

 
 
  3.3.  A lighted legend or annunciator of “weight entered” or a similar 

statement is used to indicate that a weighment has been added to the 
TOTAL weight. 

 Yes  ∼ No ∼  NA ∼ 
 

 
   3.3.1. An entry of “zero” should not activate the annunciator or 

the item count. 
 Yes  ∼ No ∼  NA ∼ 

 
  3.4. Other:_________________________________________________  Yes  ∼ No ∼  NA ∼ 
 
   3.4.1 The method is acceptable.  Yes  ∼ No ∼  NA ∼ 
 
4.  If units are converted, the weight unit selector switch must convert both 

the current weight display and the TOTAL weight display. 
 Yes  ∼ No ∼  NA ∼ 

 
 
5.  If the device has a current/total switch, the TOTAL weight display must 

be inhibited when a load is on the platform. 
 Yes  ∼ No ∼  NA ∼ 

 
6.  The device shall indicate the number of items accumulated whenever the 

TOTAL weight is displayed. 
 Yes  ∼ No ∼  NA ∼ 

 
 
7.   If the device can simultaneously accumulate transactions for more than 

one customer, customer identification codes must be displayed. 
 Yes  ∼ No ∼  NA ∼ 
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8.  The device must return to gross load zero between each weighment 
accumulated. 

 Yes  ∼ No ∼  NA ∼ 

 
9.  The TOTAL key does not act as a repeat key.  Yes  ∼ No ∼  NA ∼ 
 
Discussion/Conclusion:  There were no major discussions on this item or significant updates to the proposed language. 
The Sector recommends that the underlined language in the above proposal be incorporated into NCWM Publication 14, 
Weighing Devices Technical Policy, Checklist, and Test Procedures.   
 
13: Listing of Weighing Device Types  
 
Source:  2002 Weighing Sector Agenda Item 4 
 
Background:  At the 2001 NTEP Participating Laboratories meeting, the participating labs and the NIST technical 
advisor were asked to create an outline of device types based upon accuracy class, special use (e.g., vehicle, livestock, 
etc.), and physical design.  Refer to Attachment to Item 4 for a complete draft copy of the outline. 
 
Work has been done in this area for several years, however, there has never been true closure on this item. There appear 
to be different alternatives and philosophies related to this topic. This item needs to be completed for various reasons. The 
Measuring Sector has a simpler set of devices t to categorize than does the Weighing Sector.  The Grain Moisture Meter 
and Near Infrared Grain Analyzer Sectors are becoming involved in similar discussions particularly with respect to grain 
constituents. Additionally, the impending administrative review of an NTEP CC in the proposed Conformity Assessment 
program starting within the next couple of years will require information on device type to be complete and consistently 
applied. 
 
During the 2003 NTEP Participating Laboratory meeting, the labs discussed an outline format. The labs also reviewed a 
draft CC template with five drop-down menus that would be used to select the device type in the “For” box on the CC.  
The labs did not favor the use of the outline format since it did not reduce the number of device types.  (Note: The labs 
did not address the issue of application vs. design device types because there has been no consensus of the Sector or 
direction from the NCWM membership and regulators.)  Therefore, the labs looked at the list of device types listed in the 
Section 2 (Weighing Devices) of Handbook 44, the device types listed on the CCs, and the database search list.   
 
The labs believed the list of device types could be shortened to a manageable level that could be used in the draft CC 
template and CC search database through either the search selections or possibly a keyword search.  The DRAFT 
template offered a selection from five fields: 
 
Field 1 - Main Type (vehicle, bench, etc.) 
Field 2 - System, Instrument (complete device), controller, or element (separable) (load cell technology in the case of load 
cell CCs) 
Field 3 - Main feature or application (load cell design for load cell CCs) 
Field 4 - Technology 
Field 5 - Accuracy Class 
 
The labs significantly shortened the list and identified device types that would be more appropriately listed as a “feature” 
in the “Standard Features and Options” (SFO) box in the CC.  The Maryland and Ohio participating labs volunteered to 
continue working on the template using the device types from the shortened list as many of the remaining device types 
can be considered as design, technology, and features or options that could be located in the SFO box. 
 
Additionally, Steve Patoray indicated that there are approximately 3000 existing CCs that would need to be reclassified 
according to any future list of device types to facilitate searching the CC database.  It was suggested that the CCs be 
divided among the labs and the lab personnel could code or classify the CCs according to the list of "main" device types.  
Inactive CCs would not have to be republished but would be recoded or reclassified for the NTEP searchable database. 
“Active” CCs would have the CC updated to the draft CC template using the list of selections in the different fields.  
 
The following is the list of Handbook 44, CC weighing, and database search device types.  Strikeout text indicates device 
types that the labs believe are not needed for the CC device type and the NCWM searchable database. 
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Automatic Weighing Systems 
Automatic Bulk Weighing 
System 
Controller  
Analog automatic indicating 
Automatic indicating scale 
Beam scale 
Belt conveyor scale system 
Bench/counter scale 
Checkweighing scale 
Coal mine scale 2.20 
Computing scale 
Computing type  
Conventional scale 
Counter scale 
Crane scale 
Dairy product test scale 
Indicating element 
Electronic (feature) 
Mechanical (feature) 
Grain hopper scale 
Grain test scale 
Hanging scale 
Hopper scale 
Electromechanical (feature) 

Automatic hopper scale hopper 
scale with controlling electronics 
(feature) 
Hopper scale construction 
material 
Weighbeams/Mechanical (feature) 
Jewelers scale 
Livestock scale 
Animal scale 
Load cell 
Analog (feature) 
Digital (feature) 
Hydraulic (feature) 
Monorail  
Static (feature) 
Dynamic  (feature) 
Platform scale (other than 
bench/counter, vehicle, and etc.) 
Multiple range (feature) 
Multi-interval scale(feature) 
Multi-revolution scale 
Parcel post scale 
Prescription scale 
Point-of-Sale Terminal/System 
Electronic cash registers 
Self- checkout (feature?) 
Point-of–Sale Scale 

Scanner Scale (feature?) 
Portable axle load weighers 
Wheel load weighers 
Prepackaging scale  
Railway track 
Coupled in motion railroad 
weighing system 
Uncoupled in motion 
Recording scale 
Retail food scales 
Single indicating element multiple 
indications 
Single indicating/recording 
element 
Vehicle onboard weighing 
systems 
Vehicle scale 
Axle load scale 
Weighbeams 
Weight classifier 
Postal scale (feature?) 
OTHERS 
Customer operated bulk weighing 
systems 
Equal arm scale 
Berry Basket

 
The Sector was asked to review the approach suggested by the participating laboratories and provide support, comments, 
and/or suggestions to improve this approach.  The Sector was also asked to review the two examples of the CC template 
fields and selection lists developed by Steve Patoray and Steve Cook and forward comments to them on the preferable CC 
template approach along with additions or deletions of the template field selections.   
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Field 1 (Main Type) Field 2 Field 3 Field 4 SFO 
Animal* Scale General Application Mechanical  Automatic hopper scale hopper scale with 

controlling electronics 
Automatic Bulk Weighing  Element Coupled in motion Electronic  Axle load weighing** 
Automatic Weighing  System Uncoupled in motion  Electromechanical  Livestock weighing** 
Belt conveyor scale system  Load-receiving element Automatic  Multi-interval* * 
Checkweighing * Controller Dynamic Single (LC CC) Multiple range* * 
Computing  Scanner Scale * Static Multiple (LC CC) Postal scale** 
Counter/Bench   Grain*  Scanner Scale**  
Crane  Analog (LC CC) Weight classifier*   Self- checkout  
Grain test  Digital (LC CC) Postal scale*  Single animal weighing** 
Hanging  Hydraulic (LC CC) Multiple range  Weighbeams** 
Hopper   Multi-interval    Weight classifier** 
Indicator     Pre Packaging** 
Livestock*  S- Type (LC CC)   
Load cell  Shear Beam (LC CC)   
Monorail   Double Ended (LC CC)   
Platform scale (other than 
bench/counter, vehicle, and etc.)  

 Canister (LC CC)   

Point-of–Sale*   (Other load cell designs)   
Portable axle load *     
Prepackaging *     
Prescription *     
Railway *     
Vehicle *     
Vehicle onboard weighing *     
Wheel load weighers*     
Others-Berry Basket 
Customer operated bulk weighing 

systems  
Equal arm scale  

    

Field 1 = Main Type (vehicle, bench, etc.)   
Field 2 = System, Scale, or Instrument (complete device), or separable; controller or element (or load cell technology in the case of load cell CCs) 
Field 3 = Main feature or application (or load cell design for load cell CCs) 
Field 4 = Technology  (see Field 2 for load cells)              
Field 5 = Accuracy Class 
SFO = Standard Features and Option  
*  If a Handbook 44 application_- based type device is selected, it can only be used for that application unless additional applications are listed as options in the 
SFO 
** This type of scale is to be listed as an option if either the technology is an optional feature of a family or the scale is part of a family that can be used in for 
two or more Handbook 44 “Application-Based Device Types.”  For example, vehicles scales that have racks and gates in order to weigh livestock or single 
animals, a short vehicle scale that can be used to weigh axles, railroad scales that can weigh highway vehicles, and etc., must have the capability listed as an 
option in the SFO box. 
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An Alternative Approach by SAP. 

Field 1 (Main Type) Field 2 Field 3 SFO/Application 
Automatic Bulk Weighing Scale Electronic Animal 
Automatic Weighing Element Electromechanical  Axle load weighing 
Belt conveyor Scale System Mechanical Checkweighing  
Computing   Counter/Bench 
Crane Analog (LC CC) Coupled in motion Grain 
Grain test Digital (LC CC) Uncoupled in motion Livestock 
Hanging Hydraulic (LC CC)  Platform 
Hopper  Controller Portable 
Indicating   Portable axle load  
Load cell  Dynamic Postal scale 
Monorail  Static Pre Packaging 
Non-Computing   Prescription 
Point-of–Sale  Multiple range Railway  
Vehicle onboard weighing   Multi-interval   Scanner Scale  
Weighing/Load Receiving    Self- checkout 
  Compression (LC CC) Vehicle  
  Tension- Type (LC CC) Weighbeams 
  Shear Beam (LC CC) Weight classifier 
  Bending Beam (LC CC) Wheel load weighers 
  Double Ended (LC CC)  
Others-  Berry Basket 

Equal arm scale  
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Discussion/Conclusion:  The Sector supports the concept of listing a limited number of device types on Certificate of 
Conformance template and preferred the list of device types in the table suggested by the NTEP director since it has fewer 
device types.  Additionally, the Sector encourages the NTEP Committee and the NCWM Board of Directors to 
incorporate a “keyword” search engine in the Certificate of Conformance database. 
 
New Items 
 
14. Recommended Changes to Publication 14 based on Actions at the 2003 NCWM Annual Meeting 
 
Background:  The NTEP technical advisor has typically attempted to provide the Sector with specific recommendations 
for incorporating test procedures and checklist language based upon actions of the previous Annual Meeting of the 
NCWM.  Due to the close proximity of the Annual Meeting and the Sector Meeting, there has not been sufficient time for 
the NIST technical advisor to develop and vet recommended language for Publication 14 for all items adopted by the 
NCWM. The Sector was asked to discuss each item and provide general input on the technical aspects of the issues.   
 
Discussion/Conclusion:  The Sector chairman discussed alternatives to developing proposed language for recommended 
changes to Publication 14 during the Sector meeting.   
 
The Sector considered and agreed with the following approaches for developing specific proposed language: 
 

1. The NTEP director, technical advisor, and/or Sector chairman might develop changes to Publication 14 
jointly.   

2. Additionally, the Sector chairman can appoint small work groups to work with the technical advisor to 
develop recommended language.   

 
For either alternative, the Sector would then be balloted for approval of the proposed language prior to the NCWM 
Interim Meeting. 
 
14a. G-S.1. Identification and G-S.1. Not-Built-for-Purpose Devices, Software-Based; Software-Based Devices 

 
Background:  During its 2002 Annual Meeting, the NCWM agreed to the following additional language for the 2004 
Edition of NIST Handbook 44: 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the measurement 
process, but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information: 
 
(a) the name, initials, or trademark of the manufacturer or distributor; 
 
(b) a model designation that positively identifies the pattern or design of the device; 
 
(c) the model designation shall be prefaced by the term "Model," "Type," or "Pattern."  These terms may be 

followed by the term "Number" or an abbreviation of that word.  The abbreviation for the word "Number" 
shall, as a minimum, begin with the letter "N" (e.g., No or No.).  The abbreviation for the word “Model” shall 
be “Mod” or “Mod.” 
[Nonretroactive January 1, 2003] 
(Added 2000) (Amended 2001) 

 
[Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 

 
(d)  except for equipment with no moving or electronic component parts and not-built-for-purpose, software-

based, a nonrepetitive serial number;   
[Nonretroactive as of January 1, 1968] 
 

(e) for not-built-for-purpose, software-based devices the current software designation; 
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(f)  the serial number shall be prefaced by words, an abbreviation, or a symbol that clearly identifies the number 
as the required serial number; and 

 [Nonretroactive as of January 1, 1986] 
 
(g) the serial number shall be prefaced by the words "Serial Number" or an abbreviation of that term.  

Abbreviations for the word "Serial" shall, as a minimum, begin with the letter "S", and abbreviations for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.). 

 [Nonretroactive as of January 1, 2001] 
 

(h) For devices that have an NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 
number, the NTEP CC shall be prefaced by the terms "NTEP CC", "CC", or "Approval".  These terms may 
be followed by the term "Number" or an abbreviation of that word.  The abbreviation for the word "Number" 
shall, as a minimum, begin with the letter "N" (e.g., No or No.). 

 [Nonretroactive as of January 1, 2003] 
 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999 and 2000) 

 
G-S.1.1. Not-Built–For–Purpose Devices, Software-Based. - For not-built–for–purpose, software-based devices, 
the following shall apply:  

 
(a) the manufacturer or distributor and the model designation shall be continuously displayed or marked on the 
device (see note below), or 

 
(b) the Certificate of Conformance (CC) number shall be continuously displayed or marked on the device (see 
note below), or   

 
(c) all required information in G-S.1. Identification.  (a), (b), (c), (e), and (h) shall be continuously displayed.  
Alternatively, a clearly identified view-only System Identification, G-S.1. Identification, or Weights and 
Measures Identification shall be accessible through the “Help” menu. Required information includes that 
information necessary to identify the software in the device is the same type that was evaluated. 
 
Note:  Clear instructions for accessing the remaining required G-S.1. information shall be listed on the CC.  
Required information includes information necessary to identify  the software in the device is the same type that 
was evaluated. 
[Nonretroactive as of January 1, 2004] 

 
Discussion:  The Sector reviewed the new language for Handbook 44 and Publication 14 DES Section 3. Marking – 
Software.   The Sector discussed the possibility of a small work group to amend Publication 14, Section 3 and 
recommended that the language be kept brief and straightforward.  The NTEP director stated that all sections of 
Publication 14 are affected by the new language in Handbook 44 and suggested the work group limit the review to digital 
electronic scales for completion by November 2003.  The NIST technical advisor to the Weighing Sector was asked to 
incorporate the language, as appropriate, into the checklists for the following devices: 
 

ABWS Section 17. Marking – General, BCS Section 8 Marking Requirements,  
ECRS Section 5. Identification,  
AWS Section 1. General Code Requirements, Identification, and  
MDMD Section 1. Marking – Complete Devices (and main elements). 

 
Conclusion:  The Ohio and Maryland participating laboratories and Bob Hamilton (Mettler Toledo) volunteered to 
develop language that can be recommended for incorporation into Publication 14.  The NIST technical advisor will ballot 
the Sector members for their approval. 
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14b. Counting Feature on Class I or II Scales Used in Prescription-Filling Applications. 
 
Background:  During its 2002 Annual Meeting, the NCWM agreed to the following additional language for the 2004 
Edition of NIST Handbook 44: 
 

S.1.2.3.  Prescription Scale with a Counting Feature. -  A Class I or Class II prescription scale with an operational 
counting feature shall not calculate a piece weight or total count unless the following conditions are met: 

 
(a) minimum individual piece weight is greater than or equal to 3 e, 
(b) minimum sample size is greater than or equal 10 pieces 

 
S.2.5.3.  Class I and Class II Prescription Scales with a Counting Feature. – A prescription scale, Class I or Class 
II, shall indicate to the operator when the piece weight computation is complete by a stable display of the quantity 
placed on the load-receiving element. 

 
S.6.6. Counting Feature Minimum Piece Weight. – A Class I or Class II prescription scale with an operational 
counting feature shall be marked with the minimum piece weight used to establish an individual piece count. 
 
Table S.6.3.b. Note 13:  A scale designed for a special application rather than general use shall be conspicuously 
marked with suitable words visible to the operator and customer restricting its use to that application, e.g., postal 
scale, prepack scale, weight classifier, etc.* When a scale is installed with an operational counting feature, the 
scale shall be marked on both the operator and customer sides with the statement, "The counting feature is not 
legal for trade," except when a prescription scale complies with paragraphs S.1.2.3., S.2.5.3., and S.6.6. 

 
Discussion:  The Sector reviewed the language adopted by the 88th NCWM at their annual meeting and discussed a draft 
checklist developed by Brian Christopher (McKesson) that was distributed to the Sector.  The Sector discussed the need 
to verify that minimum piece weight and piece count limits required by the new language in Handbook 44 are effective.  
Additionally, NTEP tests should be conducted with counts and load that are less than the minimums in new paragraph 
S.1.2.3. that verify the scale is prevented from displaying a total piece count (e.g., 29 e and/or 9 pieces for samples to 
determine piece weights).  There was also a discussion that the scale cannot be recalibrated while evaluating the counting 
feature.  The manufacturers explained that it is possible to have inaccurate weight measurements and still have correct 
count indications.  Additionally, the recommended checklist should include verification of new marking requirements. 
 
Conclusion:   The Sector recommends that the Publication 14 evaluation checklist submitted by Brian Christopher be 
further developed with the assistance of the participating laboratories, the NTEP director, and the NIST technical advisor.  
Since applicants are waiting for the new requirements in Handbook 44 to become effective, the Sector recommends that 
the checklist be used on an ad hoc basis until the procedure can be fully evaluated and accepted by the Sector. 
 
14c. Section and Shift Test Procedures for Livestock Scales. 
 
Background:  During its 2002 Annual Meeting, the NCWM agreed to the following additional language for the 2004 
Edition of NIST Handbook 44: 
 
N.1.3.4.  Vehicle Scale, Axle-Load Scales, and Livestock Scales. -   

 
N.1.3.4.1.  Vehicle Scales, Axle-Load Scales, and Combination Vehicle/Livestock Scales. - 
 
(a)  Minimum Shift Test.  At least one shift test shall be conducted with a minimum test load of 12.5 % of scale 
capacity and may be performed anywhere on the load-receiving element using the prescribed test patterns and 
maximum test loads specified below.  (Combination Vehicle/Livestock Scales shall also be tested consistent with 
N.1.3.4.2.) 
 
(b)  Prescribed Test Pattern and Loading for Vehicle Scales, Axle-Load Scales, and Combination Vehicle/Livestock 
Scales. - The normal prescribed test pattern shall be an area of 1.2 m (4 ft) in length and 3.0 m (10 ft) in width or the 
width of the scale platform, whichever is less.  Multiple test patterns may be utilized when loaded in accordance with 
Paragraphs, (c), (d), or (e) as applicable. 
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(c)  Loading Precautions for Vehicle Scales, Axle-Load Scales, and Combination Vehicle/Livestock Scales. - When 
loading the scale for testing, one side of the test pattern shall be loaded to no more than half  the concentrated load 
capacity or test load before loading the other side.  The area covered by the test load may be less than 1.2 m (4 ft) x 
3.m (10 ft) or the width of the scale platform, whichever is less; for test patterns less than 1.2 m (4 ft) in length, the 
maximum loading shall meet the formula: [(wheel base of test cart or length of test load divided by 48 in) x 0.9 x 
CLC].  The maximum test load applied to each test pattern shall not exceed the concentrated load capacity of the 
scale.  When the test pattern exceeds 1.2 m (4 ft), the maximum test load applied shall not exceed the concentrated 
load capacity times the largest “r” factor in Table UR.3.2.1. for the length of the area covered by the test load.  For 
weighing elements installed prior to January 1, 1989, the rated section capacity may be substituted for concentrated 
load capacity to determine maximum loading.  An example of a possible test pattern is shown above. 
 
N.1.3.4.2.  Prescribed Test Pattern and Test Loads for Livestock Scales with more than Two Sections and 
Combination Vehicle/Livestock Scales.  A minimum test load of 5000 kg (10 000 lb) or one-half f the rated section 
capacity, whichever is less, shall be placed, as nearly as possible, successively over each main load support as shown 
in the diagram below.  For livestock scales manufactured between January 1, 1989, and January 1, 2003, the required 
loading shall be no greater than one-half CLC. (Two-section livestock scales shall be tested consistent with N.1.3.8.) 

 
N.1.3.8.  All Other Scales except Crane Scales, Hanging Scales Hopper Scales, Wheel-Load Weighers, and 
Portable Axle-Load Weighers. - A shift test shall be conducted using the following prescribed test loads and test 
patterns.   For livestock scales the shift test load shall not exceed one-half the rated section capacity. 
 
(a)  A shift test load shall be conducted using a one-quarter nominal capacity test load centered as nearly as possible 
successively over each main load support as shown in the diagram below, or 
 
(b) A shift test load shall be conducted using a one-half nominal capacity test load centered as nearly as possible 
successively at the center of each quarter of the load-receiving element as shown in the diagram below. 

  
 
 

Position 1 
 

 
 
 

Position 4 
 
 

 
 
 
 

Position 2 
 
 

 
 
 

Position 3 
 

= Load Bearing Point 
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Table S.6.3.b. Note 22. - Combination vehicle/livestock scales must be marked with both the CLC for vehicle weighing 
and the section capacity for livestock weighing.  All other requirements relative to these markings will apply.  Note:  
The marked section capacity for livestock weighing may be less than the marked CLC for vehicle weighing. 
 
Discussion/Conclusion:  The Sector reviewed the language adopted by the 88th NCWM at their Annual Meeting and 
Publication 14 Section DES 64.  The Sector reviewed and recommended the following proposal submitted by Don 
Onwiler (NE) to amend Publication 14.   
 
64.1.2. Performance Tests for Livestock Scales with More than 2 Sections: 

 
At least two complete sets of shift tests shall be conducted over each section main load support.  This is to 
determine the repeatability of the scale.  Each set must include determination of error Record 
increasing/decreasing load indications as you add weights to or remove weights from the platform at a minimum 
of five intervals of test loads up to, but not exceeding, 90 50 % of the section capacity repeated over each section 
main load support.  For the first set, perform this test on each section main load support, unloading the weights 
and checking zero balance before going on to the next section main load support.  For the second set, complete 
the increasing load build-up on one section main load support and move the weights to the next section main 
load support without unloading the scale. If a scale consists of modules connected together to comprise the 
weighbridge, conduct shift tests by placing the load to the left, right and center of the connection between the 
modules. Take several readings as the weights are being removed.  When all the weights have been removed, 
record the return to zero.  The scale must return to zero within one-half of a scale division.  When analyzing the 
return to zero, consider the length of time the load was on the scale and for possible temperature changes that 
may have occurred during the test.  Determine scale errors at more points if desired.  Avoid decreasing load tests 
when testing a section.  Next, conduct an increasing load test to the scale nominal capacity or at least to the used 
capacity by distributing the test load over the platform in at least five intervals and record the error for each 
interval.  Be careful not to exceed the SECTION CAPACITY of a section when loading the weights and 
distributing loads across the section.  Record decreasing load indications as you remove weights from the 
platform in at least five intervals.  The scale must return to zero within one-half of a scale division.  
 
Conduct decreasing load tests after the sections have been tested to their maximum load and the weights are 
from the scale. 

 
NOTE:  Decreasing load tests only apply to automatic indicating devices. 

 
64.1.3. At least one complete set of shift tests to at least 90 % of the section capacity shall be conducted at mid span 

between sections. 

 

 
 
 
        Position 4 
 

 
 
 
       Position 1 
 
 

 

 
 
 
       Position 2 
 
 

  
 
 
       Position 3 
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64.1.4. If a scale consists of modules that are connected together to comprise the weighbridge, conduct shift tests by 
placing the load so that it straddles the connection between the modules. Later, conduct at least one shift test 
on the scale with the test load placed first on one side of the connection line of the module, then on the other 
side of the connection line. 

64.1.53. The results of shift tests must agree within the absolute value of the applicable maintenance tolerances and 
must be within acceptance tolerances. 

 
14d. Power Supply, Voltage and Frequency 
 
Background:  During its 2003 Annual Meeting, the NCWM agreed to the following amended language for the 2004 
Edition of NIST Handbook 44: 
 

T.N.8.3.1.  Power Supply, Voltage and Frequency. 
 

(a) Weighing devices that operate using alternating current must perform within the conditions defined in 
paragraphs T.N.3. through T.N.7., inclusive, from -15 % to +10 % of the marked nominal line voltage(s) at 60 
Hz or the voltage range marked by the manufacturer at 60 Hz  (range takes precedence). 

 
The NIST technical advisor modified language from OIML R76-1 for Non-Automatic Weighing Instruments and the 
OIML R76-2 test form for voltage tests to amend existing Publication 14 voltage power supply language and tests in 
Section 60.7.  The Sector was asked to review the following recommended language for Publication 14. 
 

60.  Power Voltage Variations 
 
Code References: T.N.8.1.3. 
 
The purpose of varying the power supply is to determine the performance and operating characteristics of the 
equipment under test at different voltage levels required by T.N.8.1.3.found in the field under normal operating 
conditions. 

 
Note: Where an instrument is powered by a three-phase supply, the voltage variations shall apply for each phase 
successively. 
 

If the instrument is provided with an automatic zero-tracking device, it may be in operation during the test, in which 
case the error at zero point shall be determined by determining the error at a test load several intervals above the zero 
tracking limits. 
 
(Delete paragraph 60.3.4.) 
 
60.3.4.  AZSM operable if so equipped and appropriate for the intended use. 

 
Voltage Variations: T.N.8.3.1. Power Supply 
 
Control Number: 
Model Designation: 
Date: 
Technician: 
Verification  
 Scale interval e: 
Resolution during test 
 (smaller than e): 
 
Automatic zero-setting and zero-tracking device is: 
 

 At start At max At end 
Temp °C:     
Rel. h %:    

Time:    
Bar. pres (hpa): 
(Class I only) 
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         Non-existent                    Not in operation                   Out of working range             In operation 
 
Marked nominal voltage or voltage range:      V 
 
 
E = I + ½e  - ∆L – L 
Ec = E – E0 with E0 = error at zero or near zero (*) 
 

Voltage 
U 

(V) 
 

Load 
L 

Indication 
I 

Add. Load 
∆L 

Error 
E 

Corrected 
error Ec 

mpe 

Reference Value (**)  10e =    (*)  
      

"  - 15 % (**)  
 

10e =      
      

" + 10 % (**)  
 

10e =      
      

Reference value (**)  
 

10e =      
      

**  In case a voltage range (Vmin, Vmax) is marked, then the test shall be performed at Vmin  -15 %  and Vmax +10 %. 
 
 Passed  Failed 
 
Remarks: 
 

 
Discussion:  The Sector reviewed the proposed amendments to Publication 14 and the new test form.  One of the 
differences between the test procedure outlined in the 2003 Edition of Publication 14 and the proposed amendment is that 
the proposed procedure requires the evaluator to conduct increasing and decreasing load tests.  The earlier procedure only 
tested the device under test at one test load.  The NIST technical advisor suggested the additional performance test in 
order to more closely align the tests and report form with OIML R76.  Some of the participating laboratories indicated 
that the additional test should be conducted.  The manufacturers stated that the additional tests are not necessary and 
suggested that the labs perform both tests over the next year and report the difference in test results at the 2004 meeting of 
the Weighing Sector.  If there are no differences, the information could be submitted to the Secretariats for the revision of 
R76 to justify amending the international procedures and test forms. 
 
Manufacturers recommended deletion of  the language that the test shall be performed at Vmin  -15 %   and Vmax +10 %.  
The justification is that the range marked on the device includes the most common range of nominal voltages in addition 
to the Vmin  -15 % and Vmax +10 %.  One manufacturer stated that is it only necessary to test the device at -15 %  +10 % of 
V nominal, or in case a range is marked on the scale, Vmin , Vmax and V nominal.   
 
Conclusion:  The Sector agreed with the recommendation to perform voltage variation tests at   -15 % +10 % of V nominal, 
or in case a range is marked on the scale, Vmin , Vmax and V nominal.  The NIST technical advisor has amended the test form 
recommended in the background of this agenda item.  The laboratories agreed to perform type evaluation tests for voltage 
variations at a single test load and during an increasing/decreasing load test and report the results to the technical advisor 
prior to the next meeting of the Sector.    
 
The Sector further recommends that the following be included in Publication 14:  
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60.  Power Voltage Variations 
 
Code References: T.N.8.1.3. 
 
The purpose of varying the power supply is to determine the performance and operating characteristics of the 
equipment under test at different voltage levels required by T.N.8.3.1.found in the field under normal operating 
conditions. 

 
Note: Where an instrument is powered by a three-phase supply, the voltage variations shall apply for each phase 
successively. 
 

If the instrument is provided with an automatic zero-tracking device, it may be in operation during the test, in which 
case the error at zero point shall be determined by determining the error at a test load several intervals above the zero 
tracking limits. 
 
(Delete paragraph 60.3.4.) 
 
60.3.4.  AZSM operable if so equipped and appropriate for the intended use. 

13. VARIATION OF VOLTAGE  
(T.N.8.3.1. DES Section 53.3)  
 
Control No.:   .................................................. 
Pattern designation:  .................................................. 
Date:    ..................................................  
Observer:   ..................................................  
Verification scale interval e: ...........: 
 
 
Automatic zero-setting and zero-tracking device is: 
  Non-existent    Not in operation    Out of working range   In operation 
 

Marked nominal voltage or voltage range AC or DC (from main):   

  ……………………… Marked nominal DC voltage battery operated instruments:   
E = I + 1/2 e - ) L - L 
Ec = E -  E0 with E0 = error calculated at or near zero (*) 

Voltage (**) U 
(V) 

Load 
L 

Indication 
I 

Add. Load 
) L 

Error  
E 

Corrected  
error Ec 

mpe  
 

Reference value  
 10 e       

½ max       
max       

Reference value – 15 % 
(or lower limit of 
battery voltage)  

 10 e       
½ max       

max       

Reference value + 10 % 
(or upper limit of 
battery voltage) 

 10 e       
½ max       

max       

Reference value  
 10 e       

½ max       
max       

 At start At max At end  
Temp:        oC 
Rel. h:    % 
Time:     

Bar. Pres:    hPa 
(Only Class I)     
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** In case a voltage range (Vmin, Vmax) is marked, then the test shall be performed at Vmin, Vmax  and at the nominal line 
voltage of the laboratory. 
 
 Passed  Failed 
Remarks: 
 
 
 
 
14e. Concentrated Load Capacity - Definition. 
 
Background:  During its 2002 Annual Meeting, the NCWM agreed to the following for the 2004 Edition of NIST 
Handbook 44: 
  

concentrated load capacity (CLC) (also referred to as Dual-Tandem Axle Capacity (DTAC).  A capacity rating 
of a vehicle or axle-load scale specified by the manufacturer, defining the maximum load applied by a group of two 
axles with a centerline spaced 4 feet apart and an axle width of 8 feet for which the weighbridge is designed. The 
concentrated load capacity rating is for both test and use.[2.20]   

 
Discussion/Conclusion:  The Sector compared the definition of "CLC" as adopted by the 88th NCWM at its Annual 
Meeting to that in Publication 14 Section DES 65 – Vehicle Scales.   The Sector recommends no further action on this 
item since changes in the definition of CLC in Handbook 44 do not affect the test procedures in Publication 14.  
 
14f. Substitution and Strain Load Definitions, Test Notes and Tolerances. 
 
Background:  During its 2002 Annual Meeting, the NCWM agreed to the following for the 2004 Edition of NIST 
Handbook 44: 
  

N.1.11.  Substitution Test. - In the substitution test process, material or objects are substituted for known test 
weights, or a combination of known test weights, and previously quantified material or objects, using the scale under 
test as a comparator.  Additional test weights or other known test loads may be added to the known test load to 
evaluate higher weight ranges on the scale.   

 
N.1.12. Strain-Load Test. - In the strain-load test procedure, an unknown quantity of material or objects is used to 
establish a reference load or tare to which test weights or substitution test loads are added. 
 
T.6. Tolerances for Substitution Test. - Tolerances are applied to the scale based on the substitution test load.   
 
T.7. Tolerances for Strain-Load Test. - The tolerances apply only to the test weights or substitution test load. 

 
substitution test.   A scale testing process used to quantify the weight of material or objects for use as a known 
test load. 
 
substitution test load.  The sum of the combination of field standard test weights and any other applied load 
used in the conduct of a test using substitution test methods. 

 
Discussion:  The Sector compared the new definitions for "substitution test" and "substitution test load" as adopted by the 
88th NCWM at its Annual Meeting and to those in Publication 14 Section DES 65 – Vehicle Scales, 68 – Railroad Track 
Scales, and 71 – Hopper Scales.  Some of the Sector members noted that Richard Suiter, (NIST) developed substitution 
test procedures for hopper scales that were incorporated into the 1998 Edition of Publication 14.  These procedures could 
be modified to become a generic procedure suitable for use on all scales.  The following day the Sector reviewed the 
procedures amended by Gary Castro (CA) and agreed that they could be used for as a substitution test procedure suitable 
for most scales. 
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Conclusion:  The Sector recommends that the following test procedure for substitution tests be incorporated into NCWM 
Publication 14: 
 
Add new Publication 14 Section 74 and refer existing references in Sections 64.3, 65a, 65b, and 65c to this section.   
 
74 Guidelines for Substitution Test Procedures  (Locate along with guideline documents at end of 

Pub 14 DES) 
 
Code References:  N.1.11., and N.1.12. 
 
In the substitution test process, material or objects are substituted for known test weights, or a combination of known test 
weights, and previously quantified material or objects, using the scale under test as a comparator.  Additional test weights 
or other known test loads may be added to the known test load to evaluate higher weight ranges on the scale. 
 
Tolerances are applied to the scale based on the substitution test load. 
 
The minimum amount of known test weight needed for a substitution test is equal to at least 25 % of the capacity of the 
scale.  Substitution testing may be used to reach the necessary test load. 
 
74.1. Indicator Tests 
 
Beam Scale: 
 
If the indicating element is a weighbeam and poise, sensitivity tests should be conducted as follows: 
 
The sensitivity tests are conducted at zero load and at the maximum test load.  The sensitivity test is conducted by 
determining the actual test weight value needed to bring the beam from a rest point at the center of the trig loop to rest 
points at the top and bottom of the trig loop.  The maximum load applied to a scale to determine sensitivity near scale 
capacity does not have to be a known weight. 
 
Digital Indicator: 
 
If the indicating element is a digital indicator, width-of-zero tests, zone-of-uncertainty tests, and appropriate tests for the 
automatic zero-setting mechanism (if so equipped) should be conducted as indicated in other sections of this document. 
 
74.2. Performance Test 
  

74.2.1 Apply error/balance weights to the load-receiving element equal in amount to the minimum division. 
 
 74.2.2. Zero the scale. 
 

74.2.3. Apply error/balance weights in intervals equal to 0.1 of the minimum division (d) to the load-receiving 
element until the indicator just begins to flash between the zero-balance weight and the next division.  
Record the total amount of error/balance weights on the load-receiving element. Return to zero and 
remove weights in intervals equal to 0.1 d from the load-receiving element until the indicator just 
begins to flash between the zero-balance weight and the next division.  The difference in error weights 
from zero to a zone of uncertainty above and below zero is the reference value to be used to determine 
the actual error at all loads during the entire test. 

 
For example: d = 10 lb; from zero, adding 6 lb of error weights brings the display into the zone of 
uncertainty between zero and 10 lb. 

 
 74.2.4 Apply the known test weights to the load-receiving element and observe the indicated weight. 
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74.2.5. Add or subtract error/balance weights from the load-receiving element until the indicator is in the zone 
of uncertainty for that indication.  Record the total amount of error weights on the load-receiving 
element. 

 
For example: d = 10 lb; from zero, adding 6 lb of error weights brings the display into the zone of 
uncertainty between zero and 10 lb.  If there were no error in the scale at 10 000 lb, when 10 000 lb of 
test weight is applied, the indicator should read 10 000; with the addition of 6 lb of error weights, the 
indicator should read 10 000/10 010.  

 
74.2.6. If there is error in the scale at a given test load, the amount of error is determined by: (1) subtracting the 

amount of error/balance weights required to bring display into the zone of uncertainty for the indication 
at a test load from the amount of error weights required to bring the indication into the zone of 
uncertainty at no load, and (2) adding that difference to the indication error for the test load applied. 

 
Expressed as a formula it is: 
 

[amount of error weights 
required to bring 
indication into the zone 
of uncertainty at no load] 

- 

[amount of error 
weights required to 
bring indication into 
zone of uncertainty at a 
given load] 

+ [(the indication 
at a given load) - (the actual weight 

of the test load)] 

 
For example: d = 10 lb; from zero, adding 6 lb of error weights brings the display into the zone of uncertainty between 
zero and 10 lb. When 10 000 lb of known test weight is applied, the indication is 9 980.  The amount of error weights 
required to display 9 980/9 990 is 9 lb.  Thus, the error at that test load is minus 23 lb: 
 
    [6 lb] -[9 lb]  + [(9 980 - 10 000 lb)] = -23 lb  
 
   Record the error determined for this test load. 
 

74.2.7. Remove test weights.   Recheck the break point at zero load; any difference in the amount of error 
weights required should be recorded as a decreasing-load error.   

 
74.2.8. Add grain or material (and trim weights if required) to the weigh hopper in an amount equal to the 

amount of the test weights that had been applied.  Record the actual value of the substitution load. 
 

For example: At 10 000 lb, 8 lb of error weight is required to achieve the indication of 10 000/10 010.  
The error is minus 2 lb.  After removing the 10 000 lb of known test weight, the 8 lb of error weights 
are left on the scale, and material and small weights are added until the indication is 10 000/10010 lb. 
The 8 lb of error weights are removed to bring the scale back to the same indication as when the 10 000 
lb was first applied.  The actual weight of the material is 10 000 lb.) 

 
 74.2.9. Apply the test weights to the load-receiving element. 
 

74.2.10. Add or subtract error/balance weights from the load-receiving element until the indicator displays the 
appropriate weight. 

 
74.2.11. Error shall be determined by the amount of error/balance weights added to or subtracted from the load-

receiving element to achieve the desired or correct reading.  Record the error. 
 

74.2.12. Continue alternately with material or objects and apply the test weights to determine the scale error at 
each step until the scale is tested to capacity.  Each time material or objects are added, the actual 
reference weight should be determined.  Each time the test weights are removed, the indication 
(corrected using error weights) should be compared to the previous reference value for the substitution 
load.  Any difference in the readings is a decreasing-load error.  
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74.2.13. When a capacity-test load has been reached, the test weights should be removed and a decreasing-load 
error determined.  Then, the test weights should be reapplied and the overload blanking point 
determined.  Add weight (do not add material or objects) in small increments to the point where the 
displayed weight value blanks.  This point should not be greater than 5 % above scale capacity.  With 
the test weights left in place, remove the weight used to reach the blanking point.   From the "capacity 
test load" the second time, the test weight should remain in place and the substitution material emptied 
from the hopper.  The corrected reading should equal the value of the test weights.  Any error in the 
reading should be recorded as a decreasing-load test.  The test weights should be removed and a 
corrected zero balance read and recorded as a decreasing load/return to zero test.   
 

NOTE: If there is an error when the substituted material is removed with the test weights in place and a similar error at 
zero, consideration should be given to the possibility that some product was retained on the scale either at the start or at 
the end of the test.  During normal use, the device automatically corrects for that situation, ref S.1.4. 
 

74.2.14. If the substitution-load increments are equal to the amount of known test weight, the tolerances can be 
applied to the combined test load.  If material or object loads are significantly different, the applicable 
tolerance shall apply only to the known test load at each step (i.e., material and test weights). 

 
NOTE:  For beam-type indicators if exact substitution values cannot be achieved, it is necessary to treat test loads 
beyond the amount of known test weight as strain loads. 
 
15. Policy on Converting CLC on Section Capacity for Active Livestock Scale CCs.  
 
Source:  NIST WMD 
 
Background:  NIST has become aware that a livestock scale manufacturer and Montana Weights and Measures has 
identified a problem in H44 paragraph S.6.5 for 2-section livestock scales with CLCs greater than 1/2 times the nominal 
capacity.  Prior to CLC, there was no Handbook 44 relationship of the rated section capacity to the nominal capacity.  The 
section capacity requirement added to Handbook 44 in 2002 now has a relationship with the nominal capacity, depending 
on the number of sections.  When CLC requirements were added to Handbook 44 in 1989, the NTETC Weighing sector 
established a policy that allowed existing section capacities be reclassified with CLCs determined by the manufacturer.  
The following discussion and conclusion is from the January 1989 Sector Summary:  
 

Relationship of concentrated load capacity to section capacity 
 
Discussion:  Beginning January 1, 1989, vehicle scales must be marked with a concentrated load capacity. 
Although the concentrated load capacity was generally discussed to be 80 % of the section capacity, there is no 
requirement in Handbook 44 that specifies the relationship. New scale types submitted for evaluation will be 
tested for accuracy to the CLC rating. There is concern that the CLC rating for scale models with Certificates of 
Conformance may have their CLCs set equal to the section capacity without verifying the weighing accuracy to 
the CLC. This could result in unfair competition. 
 
It was suggested that the CLC rating could be determined by looking back on the amount of weight that was 
used in the type evaluation of the scale. The rating could be limited to 1.25 times the maximum load that was 
applied. 
 
It was concluded that scales currently in production must carry a CLC. A manufacturer may request an 
addendum to a Certificate of Conformance (CC) but it is not necessary to issue a new CC. It was concluded that 
State enforcement would be adequate to control the validity of CLCs for these scales. If there is any question 
about the validity of the CLC rating on a scale, then the States should test up to the CLC to determine if the scale 
meets the accuracy requirements. 
 
Conclusion:  A relationship between the concentrated load capacity (CLC) and the section capacity of a 
scale is not specified. Scales that have received type evaluation before the CLC marking requirement 
became effective may be rated with a CLC specified by the manufacturer. It is up to State enforcement to 
verify the validity of CLC ratings. 
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The Sector was asked to consider a technical policy to convert CLC ratings on livestock scale Certificates of 
Conformance (CCs) for Publication 14.  The Sector may want to consider recommending that existing CLC ratings be 
converted to section capacities provided the section capacities comply with Handbook 44 paragraphs S.6.5 Livestock 
Scales.  For scales with CLC ratings exceeding the capacity for scales with 2 sections or scales with more than 2 sections 
where the CLC rating exceeds one-half the nominal capacity, the committee should consider: 
 

1) Reducing the section capacity so that it complies with S.6.5.; 
2) Requiring the livestock scale be submitted for NTEP evaluation to increase the nominal capacity, or  
3) Recommend alternative language for paragraph S.6.5. (ex. Cap < section capacity x (N – 0.5).  Technical 

Advisor Note:  This may be technically acceptable for livestock scales are based on vehicle scale designs, 
but may not be appropriate for livestock scales designed specifically for livestock applications.; 

4) The Sector may develop other suggestions; or  
5) Review the following proposal submitted by the State of Montana and provide the WWMA and NCWM 

S&T Committees with a Weighing Sector position: 
 
PROPOSAL:  Strike S.6.5. Livestock Scales and amend Table S.6.3.a.  
 
S.6.5. Livestock Scales. – A lives stock scale shall be marked with the maximum capacity of each section of 
the load-receiving element of the scale. Such marking shall be accurately and conspicuously presented on, 
or adjacent to the identification or nomenclature plate that is attached to the indicating element of the scale. 
The nominal capacity of a scale with more than two sections shall not exceed twice its rated section 
capacity. The nominal capacity of a two-section scale shall not exceed its rated section capacity. 
[Nonretroactive as of January 1, 2003] 
(Added 2002)  
 
Amend Table S.6.3.a. as follows: 
 
14. Required on livestock and railway-track scales. When marked on vehicle and axle-load scales        
manufactured before January 1, 1989, it may be used as the CLC. For livestock scales manufactured 
between January 1, 1989 and January 1, 2003, required markings may be either CLC or section capacity. 
[Nonretroactive as of January 1, 2003X] 
 
22. Combination vehicle/livestock scales must be marked with both the CLC for vehicle weighing. and the 
section capacity for livestock weighing. All other requirements relative to these markings will apply. 
[Nonretroactive as of January 1, 2003X] 
 
JUSTIFICATION:  While marked maximum sectional capacity and CLC values are necessary to define 
testing limits for Railway, Vehicle, and Axle-load scales which may have a large %age of the total load 
applied to a small part of the load-receiving platform,  they are not necessary for  livestock scales where the 
load will be more dispersed over the load-receiving element due to the nature of the commodity being 
weighed. 
 
Currently several manufacturers' NTEP CCs for approved livestock scales do not comply with S.6.5, nor is 
there any metrological reason to do so. As long as the devices are designed to meet N.1.3.4. and N.1.3.8., as 
well as the other pertinent performance tests, the rated sectional capacity is irrelevant. 
 

Discussion:  The Sector discussed language to establish a technical policy for livestock scale CCs issued between 1999 
and 2003.  One of the manufacturers stated that they increased their nominal capacity when their CCs were amended to 
change section capacity ratings to CLC ratings and that their nominal capacities should be lowered to comply with the 
new requirements.  The NIST technical advisor noted that not all livestock scale CC holders requested this increase in 
nominal capacity.  A Sector member noted evaluations conducted during this period complied with all Handbook 44 
requirements at the time of the evaluation, and forcing these companies to reduce the nominal capacity or resubmit the 
device for reevaluation is unreasonable.  
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The Sector reviewed and discussed a proposal from the State of Montana that would remove the apparent “design 
criteria” in the recently adopted language in Handbook 44 paragraph S.6.5. It was also reported by Don Onwiler (NE) that 
the Central Weights and Measures Association Specifications and Tolerances (S&T) Committee has forwarded this 
proposal to the NCWM S&T Committee.  The Nebraska and Oregon participating laboratories supported the Montana 
proposal since it removes “design criteria” from Handbook 44 and would not penalize manufacturers that have complied 
with earlier type evaluation requirements.  One manufacturer stated that the proposal would permit under-engineered 
scales and possibly make manufacturers liable in the event of damage should a scale collapse under concentrated loads.   
Other manufacturers made no additional comments in support of or opposition to this statement. 
 
Conclusion:  The Sector did not reach consensus on a technical policy for livestock scale CCs with CLC ratings.  
Additionally, the Sector did not develop a position on Montana’s proposal to the NCWM S&T Committee.  
 
16. Not-Built-For-Purpose (Software) System Evaluations. 
 
Source:  Maryland NTEP Laboratory 
 
Background:  The NTEP labs receive a large number of assignments for software-based systems.  The laboratories have 
been informed to evaluate these systems using the requirements for hardware-specific devices.  The labs are finding this 
increasingly difficult to do.  Not-built-for-purpose software, that is software installed on an off-the-shelf personal 
computer (PC), appears to provide the end user with greater access to change metrologically significant parameters than 
the software placed on an EPROM within a hardware-specific device.  
 
During the 1998 NCWM Annual Meeting, the Conference decided that NTEP would not evaluate and issue NTEP 
certificates for software.  Evaluations would be conducted on complete systems and would receive device or system 
NTEP certificates.  The NTEP laboratories and the manufacturers were not given any documented guidance on how to 
address the following issues on the complete software-based systems: 
 
-What hardware/software could be substituted in the system and what is the basis for determining the compatibility? 
-What must be listed on the Certificate if verification of the software used in the system is necessary (operating system, 
memory size, processor speed)?  
  
The thoroughness of all evaluations relates directly to the evaluator’s experience as a field inspector and knowledge of 
PCs, programming languages and basic scale designs.  Without clear guidelines and proper training in software, the 
NTEP laboratories may not apply the appropriate requirements uniformly.   
 
The last Software Working Group was assigned the task of developing guidelines.  This task was never completed. All 
laboratories should utilize the interim policy described in the October 8, 1997, NTEP memo.  Alternatively the labs could 
develop a supplemental checklist for the evaluation of software. 
 
The interim policy has not been updated or replaced and is not being consistently applied among the NTEP labs.   
Software-generated primary weight displays are not consistently checked for compatibility with various combinations of 
hardware interfaced to the software. 
 
At their 2003 meeting, the weighing devices participating laboratories recommended that the NTETC Weighing Sector 
and NTEP Committee consider incorporating an updated version of the interim policy (October 8, 1997) into Publication 
14, “Administration Policy Section C, Devices to be Submitted,” or Publication 14 Technical Policy for Scales.  
 
The labs agreed that an evaluation of a software-based system does not need to include a field evaluation if it can be 
demonstrated that the system complies with Publication 14 procedures when interfaced with weighing-elements or 
load-cell simulators, indicator(s), recording elements and representative computer hardware and operating systems.  The 
evaluation can take place at the NTEP laboratory, manufacturer's facility, a field test site, or a combination of locations.  
 
Additionally, some of the labs requested clarification about the interim policy listing compatible hardware and whether 
the list was applicable to combinations of weighing and measuring device elements or not-built-for-purpose hardware 
such as computer monitors, microprocessors, and computer operating systems. NIST confirmed the statement “that 
compatibility list will be included on the Certificate of Conformance” was intended to apply to the computer (PC 
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compatible, Mac, or other) using the application software.  It was not intended that the CC list compatible weighing, 
measuring, indicating, and recording elements.  
 
Discussion:  Since this item was inadvertently not discussed during the 2003 Weighing Sector meeting, the NIST 
technical advisor balloted the Sector on the following policy for software-based not-built-for-purpose devices and 
accessories to weighing systems and asked the Sector to consider a recommendation to add the policy to Publication 14 
NTEP Technical Policy for Scales Section A. Models to be Submitted for Evaluation.   
 

Software-based, not-built-for–purpose devices.  Software-based not-built-for-purpose weighing equipment or 
accessories used in conjunction with weighing equipment or systems submitted for evaluation must be evaluated 
with a complete weighing system and will be evaluated using the same Publication 14 criteria applicable to 
built-for-purpose weighing equipment or accessories.  The applicant will provide the NTEP participating 
laboratory a representative weighing system including indicating, printing, and load-receiving elements (or load-
cell simulators) along with representative not-built-for-purpose hardware such as a computer running the 
application software, keyboard, and computer display (the applicant's software will not be installed in computers 
used by the NTEP laboratories).   The evaluation will include all potential use applications (weigh-in/out, 
livestock, postal/parcel shipping, automatic bulk weighing, etc.) identified on the NTEP application.  The 
evaluated use applications will be listed on the Certificate of Conformance. 
 
Typically, the entire evaluation can be accomplished at the NTEP participating laboratory or at a manufacturer's 
or applicant's facility. It is up to the applicant and the assigned laboratory to conduct the evaluation at the 
participating laboratory, manufacturer's facility, field test site, or a combination of test sites where data can be 
collected and evaluated to complete the evaluation. 
 
The NTEP application must specify the minimum operating requirements for which software used in the system 
is designed to be compatible, and that list will be included on the Certificate of Conformance.  For example, the 
CC may state, “The software used in not-built-for-purpose weighing devices or used in connection with 
weighing devices or systems must be used with any generic, IBM-compatible (or MAC) computer, with a XXX 
or higher operating system, 4XX or higher processor.”   

 
The results of the vote were: 
 

9 – Affirmative (3 labs, 5 manufacturers, and 1 manufacturer with comments) 
1 – Opposed with comments (lab) 
4 – Abstained (3 were not present at the meeting) 

 
The following are comments received on the returned ballots and the NIST technical advisor's responses: 
 
Comment 1:  States concern about later operating systems and recommends the CC list the operating systems used for 
evaluation and detail compatible current operating systems.  Later systems and versions need verification as to 
compatibility by the manufacturer. 
 
Technical Advisor response:  It was the intent of the Weighing Sector to allow for upgrades within evaluated operating 
systems such as DOS, Windows, Mac OS, Linux, etc.    
 
Comment 2: Recommends the following hardware, if used as a standard or optional part of the system, be submitted with 
the evaluation: 
 

Indicating element Keyboard Scanner 
Weighing (load-receiving) element  Monitor Operating system 
Printer Controller PC Mouse 
Load cell simulator(s) UPS Programmable logic controller 

(PLC) emulator Application & associated software ECR 
  
Technical Advisor response:  Other than a scanner, ECR, UPS, and PLC, the items listed above better clarify the intent 
of hardware that should to be submitted for evaluation.  Additionally, it should not be necessary to submit a 
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load-receiving element if there are sufficient load-cell simulators (unless the software- based system has the capability to 
be simultaneously interfaced with multiple load-receiving elements according to Publication 14 Section 34, Page 
DES-52). 
 
Comment 3:  In paragraph 1, the term “potential” may be interpreted to mean features that provide a potential 
commercial use (but are intended to be sealed when the device is traceable to the CC).  [These features] would have to be 
evaluated and recommends “potential” be removed. 
 
Technical Advisor response:  Agree and will delete the term as an editorial change. 
 
Comment 4:  Modify the second paragraph as follows:   
 
Typically, t The entire evaluation can be accomplished at the NTEP participating laboratory or at a manufacturer’s or 
applicant’s facility. It is up to tThe applicant and the assigned laboratory to conduct the evaluation at the participating 
laboratory, manufacturers facility, field will determine the test site(s), or a combination of test sites where data can be 
collected and evaluated where to complete the evaluation will be conducted. 
 
Technical Advisor response:  Agree, however the applicant and assigned laboratory need to agree on the proposed site 
of the evaluation.  
 
Comment 5:  Delete and replace paragraph 3. 
 
The NTEP application must specify the minimum operating requirements (on) all of the hardware for which software 
used in the system is designed to be compatible, and that list will be included on the Certificate of Conformance.  For 
example, the CC may state, “The software used in not-built-for-purpose weighing devices or used in connection with 
weighing devices or systems must be used with any generic, IBM-compatible (or MAC) computer, with a XXX or higher 
operating system, 4XX or higher processor.” 
 
The recommendation (noted above) needs clarification of what is the worst case.  The CC wording example is not clear. 
 
The system must be evaluated with the worst case (minimum system requirements utilizing all standard and optional 
equipment).  It has been our experience that some applications encounter motion detection and other problems on slower 
processors.  We have also evaluated systems that need more RAM to run optional features.   
 
For example: The manufacturer will often submit a PC with the fastest processor and the largest RAM. However, they 
want the CC to list PCs with a slower processor speed and smaller RAM to cover the new application on older systems. 
 
The commenter suggested that the language in the last paragraph of the recommendation be modified as follows: 
 
The NTEP application must specify the minimum operating requirements and the compatible metrological equipment for 
which software used in the system is designed.  The most stringent test will be conducted. The evaluation will be 
conducted on a system with the minimum operating requirements specified by the manufacturer (i.e., slowest processor 
speed, minimum RAM, etc.).  The requirements and metrological equipment will be included on the Certificate of 
Conformance.  Example: 
 

“The system is comprised of: _____, Inc. Model ____ application software, a(n) ____ compatible computer, a 
certified and compatible indicating element.  This certificate is applicable to ____, Inc. model ____ version ____ 
and higher running on a ___ utilizing the ____ Version ____ operating system.  The minimum PC system 
requirements are: ____ processor with ____ GHz or higher processor and speeds.” 

 
Technical Advisor response:  I agree that the applicant must identify minimum system requirements in the application. 
However, the language proposed by the commenter appears to limit upgrades to specific versions of operating systems 
and is beyond the scope and intent of the discussion and ballot language.  Operating systems (OS) can be upgraded from 
the OS that was evaluated provided that it is the same basic type.  For example, a system evaluated with a Windows 95 
operating system would be covered if it were installed on a system that used Windows 2000. However, the CC would not 
cover the same system using a Windows OS if it were installed on a system using a MAC OS.  Additionally, requiring the 
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applicant to list the “minimum RAM” may not be practical. Even small upgrades to the computer, peripheral devices, 
and operating system may require more memory than the amount of memory submitted for the original evaluation 
(insufficient memory would not produce incorrect measurement, but instead lead to system crashes or error messages).    
 
Comment 6:  Add the following additional paragraph  
 

The NTEP application for a software-based weighing device or system that generates the primary weight display 
must specify all compatible scales.  

 
Justification provided in the comments:  SMA has done a commendable job in developing a standard scale serial 
communication protocol (see SMA SCP-0499).   
 
The Foreword of the document notes “The intent of this Scale Serial Communication Protocol Standard is to make 
common the method for weighing scale communication across all scale manufacturers. By the adoption of this standard, 
by the SMA, this will create a more open architecture for weighing devices and allow a standard for scale connectivity 
across many different manufacturers.” 
 
Unfortunately, not every manufacturer of weighing-device developers of software-based weighing systems uses this 
protocol.  The issue with primary weight displays is not whether the scale understands the commands sent to it.  The issue 
is whether the software application, receiving information from the scale, is interpreting it correctly.  
 
Some have stated that if the scale does not understand the command it will send back an error message.  We have not 
found this to be true in (some of) the systems we have evaluated.   In some cases we have found that:  
 

-the weight display will freeze on the last weight recognized, and the system will compute every charge using 
that weight; 
 
-the system will not recognize the scale’s over-capacity or behind-zero codes and continue to compute using 
incorrect weights; 
 
-the system will drop the last digit from every weight value. 

 
Some have stated that “it will be caught by the field and the manufacturer will modify the software to make it work.”  
Isn’t that a metrological change?  If yes, the system is no longer traceable to the CC. 
 
Technical Advisor response:  The examples listed in this proposal were addressed by the Software Working Group and at 
the 2002 Weighing Sector meeting.  The items listed are more likely installation issues and are just as likely to appear 
with other devices such as printers and other auxiliary (not primary) indicating elements.   
 
Conclusion:  The Sector recommends the following technical policy, as edited by the NIST technical advisor, based upon 
comments received in the responses to the ballot, for software-based not-built-for-purpose devices be added to 
Publication 14 NTEP Technical Policy for Scales Section A. Models to be Submitted for Evaluation (page DES-1).   
 

Software-based, not-built-for–purpose devices.  Software–based, not-built-for-purpose weighing equipment or 
accessories used in conjunction with weighing equipment or systems submitted for evaluation must be evaluated 
with a complete weighing system and will be evaluated using the same Publication 14 criteria applicable to 
built-for-purpose weighing equipment or accessories.   
 
The applicant will provide the NTEP participating laboratory with a complete and representative weighing system, 
and shall include the hardware necessary for the normal metrological operation and NTEP evaluation of the device.   
 
The following is a list of hardware that may be necessary to complete the NTEP evaluation.  The applicant and 
assigned laboratory should agree on additional pieces of hardware necessary for the normal metrological operation 
and NTEP evaluation of the system.  
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Complete scale(s) or Separable (Primary) Indicating Element with a Load-receiving element(s) and/or load-cell 
simulator(s); and  
  
Printing/recording element Mouse 
Minimum computer technology and memory to be covered on the CC Operator keyboard  
Application and associated software Monitor 
Type and minimum Operating System (OS) to be covered on the CC  

 
The applicant's software will not be installed in computers used by the NTEP laboratories.   The evaluation will 
include all use applications (weigh-in/out, livestock, postal/parcel shipping, automatic bulk weighing, etc.) identified 
on the NTEP application.  Only the evaluated use applications will be listed on the Certificate of Conformance. 
 
The entire evaluation can be accomplished at the NTEP participating laboratory or at a manufacturer’s or applicant’s 
facility. The applicant and the assigned laboratory shall agree where to conduct the evaluation, either at the 
participating laboratory, manufacturer's facility, field test site, or a combination of test sites where data can be 
collected and evaluated to complete the evaluation. 
 
The NTEP application shall specify the minimum operating requirements for which software used in the system is 
designed to be compatible.  That list will be included on the Certificate of Conformance.  For example, the CC may 
state, “The software used in not-built-for-purpose weighing devices or used in connection with weighing devices or 
systems must be used with any generic IBM-compatible (or MAC) computer, with an XXX (ex:  DOS X.X, 
Windows XX.X, IBM PS2, MAC OS X.X, and etc.) or higher operating system, and an XX or higher processor .”   
 
The CC must include the following information: 
 
• Application(s)  (ex. POS, livestock, parcel, automatic bulk-weighing, and etc.) 
• Manufacturer or applicant of the software-based, not-built-for-purpose device 
• Application software model(s) evaluated 
• Application software version XXXXX evaluated and higher 
• (MAC, PC or XXX) compatible “software-based, not-built-for-purpose device (hardware)” 
• (DOS X.X, MAC OS X.X, Windows XX, IBM PS2, or . . .) or higher operating system 
• XXX or higher microprocessor with a speed of XXX or higher 
• Additional hardware necessary for the normal “metrological” operation of the device (e.g. UPS, PLC controller, 

and etc. 
 
A statement such as “The software-based, not-built-for-purpose device or system may be interfaced with 
compatible weighing equipment that has a CC (ex. complete scale(s) or separable indicating and load-receiving 
elements).” 

 
17. Section E. Modification of Type – Replacing Lever Systems with Load Cells. 
 
Source:  NTEP Participating Laboratories 
 
Background:  Publication 14, Section E, Part 1 is unclear with respect to the replacement of levers with load cells.  Part 1 
states, “Total replacement of any levers . . .” is a modification of type.  For example, the transverse lever and main levers 
have been removed on a three-section scale.  All support levers are still in place, but there are now three load cells.  Is this 
type modification acceptable without additional NTEP evaluation? The Sector is asked to consider the following 
proposal.  If the modification is not acceptable, Section E should be amended to clarify the use of the words “total” and 
“any” since they may be considered conflicting terms or may be responsible for inconsistent application of this technical 
policy. 
 
Additionally, part 2 of Section E requires that the modification option for placing a load cell in the steelyard rod be listed 
on the CC.  The NTEP laboratories question if this policy is necessary.   
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At the 2003 Participating Laboratory Meeting, the Nebraska Participating Laboratory stated that this is not a broad based 
problem but NTEP should be specific on the regarding the various type of levers that can or can’t be replace without 
additional NTEP evaluation 
 
The labs supported the change in that the placement of a load cell in the steelyard rod does not have to be listed on the 
Certificate of Conformance.  Field inspectors are not aware of this NTEP requirement, and this type of option or feature 
has not consistently been listed on CCs.  There was also discussion about whether or not the replacement of different 
types (function) of levers or partial replacement of levers with load cells should be allowed without additional NTEP 
evaluation.  The labs were concerned that individual states might apply different policies without a specific NTEP policy.  
 
The Kansas lab related its experiences with lever replacement as a service agent and presented the following justifications 
that the partial replacement of levers should be considered a modification of type that requires additional NTEP 
evaluation. 
 

1. Center extension levers are typically replaced if the entire scale has deteriorated and should be replaced. 
2. Main lever (sections) ratios and lever multiples change with mechanical adjustments.  This could be a problem 

with selecting the proper load cell depending upon which lever the load cell was replacing.  There are 
compatibility problems unless mechanic knows what they are doing.   

3. Independent power supplies may be required which affect the load cell sensitivity to influence factors.   
4. There are too many combinations and variable lever types, function and of load cells in mechanical scales and 

systems to make a “one size” fits all policy regarding partial lever replacement.   
5. The different mechanical (multiple) ratios and the amount of lever movement or travel have an impact on 

compatibility that requires a well-trained service agent. 
 

This subject was also addressed at the November 1998 meeting of the NTETC Weighing Sector.  The following has been 
copied from the 1998 Summary of the NTETC Weighing Sector: 
 

29) Conversion of Mechanical Lever Systems to Digital 
 
Source:  NTEP Laboratories 
 
Background:  The Sector previously agreed that converting a mechanical scale to accept a digital indicator by 
placing a load cell at the end of the transverse lever is a modification of the original type, but the conversion option 
can be added to an NTEP CC for the mechanical version without additional testing.  NTEP has been asked if it is 
acceptable to remove the transverse lever and insert two load cells.  This question was discussed at the June 1998 
meeting of the NTEP laboratories, and other examples were given such as removing a torsion lever and inserting 
three or four load cells. 
 
The Sector was asked to readdress this issue and decide how far back into the lever system a service company can go 
with the addition of load cells before additional testing would be needed to cover the modified device on the 
Certificate of Conformance. 
 
Discussion:  Several examples of conversions that have been encountered by NTEP were given.  Several members 
agreed it would be very difficult for a field official to determine the suitability of load cells in a device where some of 
the levers had been removed and load cells had been substituted.  The multiple of the scale at the load cell point 
would be very hard to determine.  There was general consensus that anything beyond placing a load cell at the 
steelyard end of a transverse lever is a modification of type and that device could not be covered by the Certificate of 
Conformance without additional testing. 
 
Conclusion:  The Sector agreed the replacement any levers of a mechanical weighing element with load cells is 
a modification of type that requires NTEP evaluation in order to be covered by an NTEP Certificate of 
Conformance.  Additional language was added to Section "E" paragraph 1 (and is in the 2003 Edition of 
Publication 14). 

 
The participating laboratories agreed that any replacement or modification of any lever (knife/bearing size, material, etc.) 
is considered a modification of type that should be evaluated and listed on the CC. The laboratories agreed to submit the 
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following amended language to the Weighing Sector for consideration.  Additionally, the Sector discussion should 
include the necessity of a nonretroactive statement in Part 1. 
 
E. Modification of Type 
 
Note: Drawings should be submitted for all applications for a modification of type (except paragraph 2).  Any NTEP 
application for a modification of type must be a completed NTEP Scales Application. (not an NTEP non-technical,   
editorial change application) 
 
1.  Replacing a Lever System with Load Cells.  Changing a scale from a lever system scale to a full electronic 

scale, is considered a modification of type.  Total Replacement or modification of any levers in a mechanical 
scale for the purpose of installing load cells is a modification of type that is not covered by the original CC 
without additional NTEP testing.  

 
2.  Conversion of Mechanical Scale to Electro-Mechanical.  The placement of a load cell in the steelyard rod to 

change from a mechanical to an electronic indicator is an acceptable modification of type that does not require 
evaluation for an existing CC to apply; however, the modification option must be listed on the NTEP CC. 

 
(There are no recommendations to amend the remaining paragraphs in Section E) 
 
Discussion/Conclusion:  There was general support for the language to amend Section E as recommended by the NTEP 
participating laboratories.  A scale manufacturer asked if the recommended policy would apply to replacing the levers on 
mechanical scales and replacing them with load cells if the mechanical scales had an identical weighbridge and a full 
electronic scale.  The response from the Sector indicated that the policy would not apply if the original manufacturer or its 
authorized representative modified the mechanical scales consistent with a full electronic scale with the same weighbridge 
design.  The proposed policy would apply if the original manufacturer were not involved with the modification or the 
weighbridges were not identical.  Further, the NTEP technical policy on retrofitting scales would apply if a manufacturer 
performed this modification to another manufacturer's scale and relabeled it as its own.  Additionally, the Sector 
considered cutting levers and removing parts of a lever system (e.g., pipe lever) as a modification to the type that would 
require additional NTEP evaluation to be covered on an NTEP CC. 
 
The Sector recommends the following amendments to Publication 14 Section E. Modification of Type – Replacing Lever 
Systems with Load Cells and Conversion of Mechanical Scale to Electro-Mechanical: 
 
E. Modification of Type 
 
Note: Drawings should be submitted for all applications for a modification of type (except paragraph 2).  Any NTEP 
application for a modification of type must be a completed NTEP Scales Application. (not an NTEP non-technical, 
editorial change application) 
 
1.  Replacing a Lever System with Load Cells.  Changing a scale from a lever system scale to a full electronic 

scale, is considered a modification of type.  Total Replacement or modification of any levers in a mechanical 
scale for the purpose of installing load cells is a modification of type that is not covered by the original CC 
without additional testing.  

 
2.  Conversion of Mechanical Scale to Electro-Mechanical.  The placement of a load cell in the steelyard rod to 

change from a mechanical to an electronic indicator is an acceptable modification of type that does not require 
evaluation for an existing CC to apply; however, the modification option must be listed on the NTEP CC. 

 
(There are no recommendations to amend the remaining paragraphs in Section E) 
 
18. Physical Security Seals on Scales with External Calibration Capability. 
 
Source:   NTEP Participating Laboratories 
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Background:  At the 2003 NTEP Participating Laboratory Meeting, many of the participating labs reported they have 
come across examples where a device could be sealed with a physical security seal while the device had been configured 
with access to external means to change calibration and configuration parameters.  The labs have been using 
Handbook 44 General Code paragraph G-S.2. Facilitation of Fraud to require the applicant to correct this problem.   
 
One laboratory reported that it had to accept this because the applicant stated that “if the operator had followed the 
operating instructions, this would not happen”. Furthermore, the applicant cited Handbook 44 General Code paragraph 
G-UR.3.1 Method of Operation that states:  
 

G-UR.3.1 Method of Operation. - Equipment shall be operated in the manner that is obviously indicated by its 
construction or that is indicated by instructions on the equipment. 

 
It was pointed out that Handbook 44 General Code paragraph G-S.8. Provision for Sealing Adjustable Components. and 
Scale Code paragraph S.1.11. Provision for Sealing. state that provisions shall be made for applying a security seal in a 
manner that requires the security seal to be broken before an adjustment can be made to any component affecting 
the performance of an electronic device.  The participating laboratories believe that external access to the calibration or 
configuration parameters without breaking a security seal or advancing the event counters does not comply with 
Handbook 44 regardless of the operator instruction manuals.   
 
Some labs stated that there should be something in Publication 14 that tells the evaluator to look for ways to access the 
calibration or configuration parameters without breaking a security seal or advancing the event counters.  Alternatively, 
Handbook 44 could be amended to make it clear that the device provide an indication that it is in the calibration mode. 
 
This was considered an appropriate subject for the joint LMD and Weighing Sectors discussion since it involves all 
devices. 
 
It was also noted that Publication 14, Section 10.10 - Category 1 Devices does not go into detail regarding compliance 
with Handbook 44 references.  Existing language only asks if the device is sealable with a physical seal (Y/N/NA) or 
equipped with two event counters.  Publication 14 does not ask the evaluator to verify if the physical seal is effective 
(Reference G.S.8. and S.1.11.a.). 
 
The NTEP weighing laboratories recommended a proposal be developed and submitted to the NCWM S&T Committee to 
amend the language for Category 1 devices to require a device to clearly indicate it is in the calibration mode and record 
such message if capable of printing in this mode (similar to the requirement for Category 2 devices).  The language 
should be consistent with the language used for Category 2 devices.  Additionally, the laboratories developed language 
changing the “notes” on physical seals into a checklist format and suggested additional language requiring the physical 
seal be “effective.”  The laboratories further recommended the Sector review and recommend the checklist language be 
added to Publication 14, paragraphs 10.10 to assure NTEP evaluators physical seals are verifiably effective.   
 
Discussion:  The Weighing Sector discussed the amendments to Publication 14 recommended by the participating 
laboratories.  The manufacturers present were concerned the term “effective” in proposed paragraph 10.14 is vague and 
should be more definitive.  There was also discussion about the effective date for new language in proposed paragraph 
10.14 be effective one year after its incorporation into Publication 14.  There was also a suggestion to amend Handbook 
44 Method of Sealing for Category 1 weighing devices to require the device to clearly indicate when it is in the “set-up 
mode.”  It was reported that there was a commitment from Will Wotthlie (Maryland Measuring Sector laboratory) to 
submit a proposal to the Southern Weights and Measures Association at its 2003 annual meeting. 
 
Conclusion:    The Sector supports the interpretation of Handbook 44 General Code paragraphs G-S.2 Facilitation of 
Fraud, G-S.8. Provision for Sealing Adjustable Components, and Scale Code paragraph S.1.11. Provision for Sealing that 
provisions shall be made for applying a security seal in a manner that requires the security seal to be broken before an 
adjustment can be made to any component affecting the performance of an electronic device regardless of instructions 
provided in the instruction/service manual for the device.  The Sector further agreed to support the concept of the 
proposal to amend Handbook 44 Category 1 Method of Sealing to require a device clearly indicate that it is in the set-up 
mode.   
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The Sector also recommended the following amendments to Publication 14, section 10.  The language proposed by the 
laboratories and amended by the Sector was given a 2005 effective date to allow NTEP applicants not in attendance 
sufficient time to comply with the new checklist requirements. 
 
Physical Seals – General (Note:  Single underlined text was copied from the “Notes on Physical Seals.” Double 
underlined text is language recommended by the weighing laboratories. Bold single underlined and  italics text 
represents language added to the laboratory proposed language  by the Sector.) 

10.11 The provision for sealing must be located such that a security seal can be applied 
without disassembly that exposes electronics.  Any disassembly must be simple and 
not require excessive effort; for example, removing a protective cover plate to seal a 
junction box is acceptable.  In general, it is desirable to be able to seal a device 
without the need for disassembly. 

Yes  �  No  �  N/A  � 

10.12 A scale shall be sealed in a manner that prevents disassembly of the device by 
removing a cover or cabinet to gain access to the adjustments. 

Yes  �  No  �  N/A  � 

10.13 The bottom of a device is an acceptable location for a security seal only if the scale is 
designed so that it is not damaged when turned on its side or upside down to remove 
and apply security seals. 

Yes  �  No  �  N/A  � 

10.14 The physical (wire and lock or self-destructive pressure sensitive) security seal shall 
be effective to prevent external access to calibration means without breaking or 
damaging the security seal. 

Yes  �  No  �  N/A  � 

10.14 Access to the sealable parameters is prevented without destroying the physical seal 
(for devices that incorporate a physical seal to protect adjustments of sealable 
parameters) (Effective January 1, 2005).   

Yes  �  No  �  N/A  � 

10.15 When two bolts are used for a lock and wire security seal, the bolts must be such that 
the lock and wire security seal will be broken when an attempt is made to unscrew the 
bolts.  The use of a "free-standing bolt" to serve as a second screw for threading a 
lock and wire security seal is not acceptable.  A "free-standing bolt" is one that simply 
passes through a panel and is held in place by a nut on the opposite side of the panel 
but is not holding any parts together.  Because the free-standing screw may be 
loosened to the extent that the bolt will rotate in its position, this permits the other bolt 
to be turned and the wire of the seal maneuvered over the top of the bolt while turning 
the free-standing bolt to keep the wire from twisting.  In this case, the security seal 
can be removed to gain access to the adjustments without breaking the seal. 

Yes  �  No  �  N/A  � 

10.16 In lieu of the second fixed bolt, a metal tab fixed to the case or a plastic tab molded 
into the case may be used.  The fixed nature of the tab usually causes in the wire to 
twist and break before the bolt can be removed. 

Yes  �  No  �  N/A  � 

10.17 If the lock and wire security seal is located under the platform of a scale, then there 
must be ample clearance to eliminate the possibility of interference between the seal 
and the platform. 

Yes  �  No  �  N/A  � 

10.18 An indicating element that uses a NEMA 4 enclosure shall be sealed in a manner that 
prevents the seal from being circumvented.  This may be achieved by threading a lock 
and wire security seal through the head of the bolt through one of the hinges and the 
lip of the cover of the indicator.  It is not sufficient for a lock and wire security seal to 
be threaded through the head of the bolt and the opening in the hinge because it can 
be circumvented by loosening the screw slightly and pressing down on the cover to 
compress the sealing material and slipping the hinge off the cover. 

Yes  �  No  �  N/A  � 

10.19 The scale shall must clearly indicate it is in the set-up (calibration or configuration) 
mode, such as indicators, error message, or other means of indication that cannot 
be interpreted as legal weight values (Effective January 1, 2005). 

Yes  �  No  �  N/A  � 

Renumber remaining paragraphs and delete the “Notes on Physical Seals.” 
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19. Screen Savers on Electronic Cash Registers and Point-of-Sale Systems. 
 
Source: Mettler Toledo 
 
Background:  See Item 11 of the 2002 Weighing Sector Meeting Summary (Screen Savers on Electronic Cash Registers 
and Point-of-Sale Systems) for additional background information.   
 
During the 2002 Sector meeting, a vote was taken to decide if labeling is required on a weighing device (scale), 
independent of an ECR, that defines the “other than continuous zero indication” when the scale uses a scrolling message 
to indicate gross zero.  The vote was in favor of adding the labeling requirement and the additional wording was 
subsequently added to Publication 14 2003 Edition in the Digital Electronic Scales section and associated checklist. 
 
Mettler Toledo recommends the labeling requirement in Publication 14 2003 Edition be deleted.  Handbook 44 Scales 
Code paragraph S.1.1.c. Zero Indication. permits a zero-balance indication “by other than a continuous digital zero 
indication, provided that an effective automatic means is provided to inhibit a weighing operation or return to a 
continuous digital indication when the scale is in an out-of-balance condition.” There is no labeling requirement in the 
Scale Code section of Handbook 44.   
 
There is no risk to the consumer if the approved device meets the performance requirements of Publication 14, 2002 
Edition, Section 11.12.   Specifically, it should be considered acceptable if the device automatically displays weight 
values when the device goes into an out-of-balance condition.  A device that is properly designed by the manufacturer and 
properly evaluated during the type evaluation process will inherently provide protection to the consumer.   
 

1. The labeling requirement adds cost to the device manufacturer but adds no benefit to the consumer.  As a 
manufacturer, Mettler Toledo opposes additional labeling requirements. The goal is to meet the requirements by 
design, not by adding labels.   

 
Mettler Toledo has proposed that the wording in Publication 14:2003 be changed as follows: 
 

1. Section 11.8.4:  delete the fifth paragraph, including the reference to G-S.6.  Reference to G-S.6 is not appropriate 
since “the specific code requirements supercede General Code requirements in all cases of conflict” per G-A.2.  
  
2. Section 11.8.4, box #4   
 

 Activation of the sleep or battery/power save mode only turns off the primary weight display or the primary 
weight display is replaced by scrolling messages or dashes.  The method of indicating a zero balance condition must 
be clearly defined as the zero indication as required by General Code paragraph G.S.6 Marking Operational Controls, 
Indications, and Features.  The legend must state, “Scrolling messages indicate scale is at zero” or similar statement. 
 
3. Section 11.8.4.2,  
If the primary weight display disappears in the screen saver/sleep mode with the scale at zero and the power to the 
scale is not automatically shut off, the display must comply with (a) or (b) below: 
 
(a) The zero indication or zero annunciator must be displayed, or defined if zero is indicated by other than a digital 
zero indication or annunciator.       Yes □    No □   N/A □ 
 
If a legend is used to define zero, it must be included adjacent to the display to indicate that the information (dashes, 
scrolling messages, and etc.) indicate the scale is on zero.   Yes □    No □   N/A  □ 
 
The screen saver/sleep mode shall be deactivated and the continuous weight display automatically returns under the 
following conditions unless means are provided to inhibit a weighing transaction until the scale has returned to a 
digital zero indication: 
 
The scale drifts above zero     Yes □    No □   N/A □ 
Weight is added to the scale      Yes □    No □   N/A □ 
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The scale drifts below zero     Yes □    No □   N/A □    
The scale is in an overcapacity condition.   Yes □    No □   N/A □ 
 
(b)  Means are provided to inhibit a weighing transaction until the operator has returned the scale to a digital zero 
indication.        Yes □    No □   N/A □   
 
Add 11.8.4.3 
 
11.8.4.3.  Put the device into a net-zero mode by placing a small weight on the platform and taking a tare (push 
button tare) or by entering a keyboard tare and then placing an equivalent load on the platform.  Confirm that the 
device will not go into a screen saver mode.     Yes □    No □   N/A □  

 
There is still a disagreement among NIST, regulators, and manufacturers concerning Handbook 44 Scales Code paragraph 
S.1.1. Zero Indication. and the interpretation of the discussion included in the 78th NCWM Specifications and Tolerances 
(S&T) Committee Item 320-1.  This has resulted in inconsistent evaluations and weights and measures enforcement of 
scales and point-of-sale systems interfaces with scales that use methods such as screen saver, power saver, scrolling 
display, and modes of operation to indicate that a device is at a no-load condition. 
 
In 1976, the 61st NCWM adopted paragraph G-S.6. Marking Operational Controls, Indications, and Features. In addition 
to a discussion on the marking of operator instructions, the discussion of the subject included a statement that there was 
“also a problem for customers to determine that those devices used in direct sales are being properly operated, and for 
weights and measures officials when encountering this equipment in the field for the first time.” 
 
NIST and some of the participating laboratories have stated that a weighing device shall be marked or an indication 
provided that states zero is represented by other than a digital zero (e.g., if a zero enunciator is provided, scale is marked 
with statements such as “scale at zero” or “scrolling message indicates the scale is at zero).  The customer must be 
provided adequate information (zero, net weight, unit price, and price to pay) to determine the validity of the transaction 
and make a determination to accept the transaction.  (Note:  The NIST technical advisor is not aware of customer 
complaints or concerns about a lack of a “digital zero” indication on scales and is interested if there have been issues 
raised from field officials and the public.) 
 
The following Handbook 44 General Code paragraphs have been adopted for the purpose of providing customers with 
enough information to make an informed decision to accept a weighing transaction: 
 
General Code  
G-S.5.2.2.(d) Digital Indication and Representation 
G-S.6. Marking Operational Controls, Indications and Features 
G-UR.3.3. Position of Equipment  
 
Scale Code 
S.1. Design of Indicating and Recording Elements and of Recorded Representation 
S.1.4. Indicators. 
S.1.8.3. Customer Indications., S.1.12. Manual Gross Weight Entries. 
 
The following is from the Report of the 78th of the NCWM Annual Meeting, S&T Committee Item 320-1 S.1.1. Zero 
Indication: 
 

Discussion: Scale manufacturers are designing scales with indications for zero other than a digital 
representation. Alternative indications may be a zero annunciator, a series of sequencing dashes moving across 
the display, or a scrolling message moving across the customer display. These latter indications must be clearly 
defined on the device as the zero indication as required by General Code paragraph G-S.6. Marking Operational 
Controls, Indications, and Features.  
 
When a shared weight display was incorporated into a point-of-sale scanner scale in 1986 and 1987, many 
Conference members had serious reservations about the absence of a digital zero indication. Since that time, 
weights and measures officials appear to have become much more comfortable with devices having zero 
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indications other than the digital zero. Comments submitted to the Committee indicate that weights and 
measures officials are willing to accept alternative forms for indicating the zero balance condition if 
clearly defined.  
 
Consequently, the Committee recommends all scales be permitted to indicate the zero balance condition by 
means other than a digital zero indication; however, scales using other than a digital zero indication for the zero-
balance condition must either inhibit the weighing operation or return to a continuous digital weight indication 
when the scale is no longer at zero. (S. Cook NOTE:  There is no reference to markings or annunciators) This 
alternative is also extended to point-of-sale systems, as indicated by deleting the qualifying phrase at the 
beginning of S.1.1.(c), which previously restricted part (c) to point-of-sale systems. 

 
Discussion: The Weighing Sector reviewed the above discussion.  Manufacturers provided additional input that there 
have been no customer complaints on scales with “other than digital zero indications” without additional markings or 
annunciators.  They further state additional markings are not needed because customers are adequately protected by 
existing language in Handbook 44.  It was also noted that customer-operated devices where the “automated” process 
helps ensure proper operation protect the customer more than additional markings. 
 
The Sector discussed asking the NCWM S&T Committee for clarification regarding the applicability of marking 
requirements in General Code paragraph G-S.6. Marking Operational Controls, Indications and Features to “other than 
digital zero indication” in Scales Code paragraph S.1.1.(c).  The Sector considered recommending amended language in 
S.1.1.(c) to specifically state the intent of the 78th NCWM S&T Committee.  The Sector also considered the following 
language to amend Handbook 44 drafted by the NIST technical advisor: 
 

S.1.1.   Zero Indication. 
 

(c) A zero-balance condition may be indicated by other than a continuous digital zero indication, provided that 
an effective automatic means is provided to inhibit a weighing operation or to return to a continuous digital 
indication when the scale is in an out-of-balance condition and is marked or includes supplemental 
indications or markings to indicate that the “other than digital zero indication” represents a no-load 
condition of the scale. 

 OR 
(d) A zero-balance condition may be indicated by other than a continuous digital zero indication without 

additional marking or indications, provided that an effective automatic means is provided to inhibit a 
weighing operation.  

 
Conclusion:    The Sector agreed that NTEP can evaluate the requirements in Handbook 44 Scales Code paragraph 
S.1.1.(c) and verify that the “other than digital zero indication” prevents the weighing operation if the scale is in an 
out-of-balance condition.  No consensus was reached on additional marking requirements and interpretation of past S&T 
Committee reports.  The Sector requested that the NIST technical advisor ask for a clarification of the past S&T 
Committee reports and that Handbook 44 be amended to clearly state the intention of the Committee through the NIST 
S&T Committee technical advisors. The Sector also requested the NIST technical advisor provide the S&T Committee 
the above suggested language for Handbook 44 Scales Code paragraph S.1.1.(c)  that is consistent with their 
interpretation of the past S&T Committee reports.  
 
After the 2003 Sector meeting, the NIST technical advisor to the Weighing Sector submitted the request to the S&T 
Committee for clarification and requested the S&T Committee technical advisors amend NIST Handbook 44 Scales Code 
paragraph S.1.1.(c) to include the above-suggested language.  
 
The NIST S&T Committee technical advisors balloted the Committee to: (1) confirm the intent of the past NCWM S&T 
discussions that additional markings or indications are required for weighing devices that indicate a zero balance  other 
than by digital indication; and (2) amend S.1.1.(c) by adding language consistent with the NIST interpretation of General 
Code paragraph G-S.6 and Scales Code paragraph S.1.1.(c).  The Committee agreed additional markings or indications 
are required for weighing devices that indicate a zero balance other than by digital indication, and the S&T Committee 
agreed to add a proposal to amend Scales Code paragraph S.1.1.(c) to its 2004 NCWM Interim Agenda. 
 
 



2003 NTETC Weighing Sector  
Final Summary 
 

58 of 85 

20. Clarification of G-S.1. Identification (software) 
 
The item was incorrectly identified in the agenda as an editorial recommendation on language adopted by the Conference 
at the 88th NCWM Annual Meeting, in July 2003.  It was intended to amend 2003 NCWM S&T Agenda Item 310-1b.  
Additionally, this item was combined with the discussion of the following Weighing Sector Agenda Item 21. 
 
21. G-S.1.  Identification; Built-for-Purpose Software-Based Devices 
 
Source:  SMA and NCWM Specifications and Tolerance Committee 
 
Background/Discussion: At the 2003 NCWM Annual Meeting, the Conference voted to adopt alternate methods of 
compliance with identification requirements for “not-built-for-purpose devices.  The Committee received comments that 
similar alternate methods of identification be developed for “built-for-purpose” devices.  The Committee agreed there 
appears to be no opposition to allowing the same alternate methods for providing required identification markings on 
Built-for-Purpose Software-Based Devices in a manner similar to that proposed for Not-Built-for-Purpose devices.  The 
Committee believes the SMA proposal needs to be an information item to allow for further review and development by 
the NTETC Weighing and Measuring Sectors and the Regional Associations.   
 
The Weighing Sector was asked to review, comment, or make recommendations to further develop language submitted by 
the Scale Manufacturers Association to the NTETC Measuring Sector and the NCWM Specifications and Tolerances 
Committee.    
 

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement process, 
but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information. The required information shall be so located that it is readily 
observable without the necessity of the disassembly of a part requiring the use of any means separate from the 
device. (Amended 1985, 1991, 1999 and 2000) 

 
G-S.1.1. Required Information. Equipment utilizing a plate or badge for identification must be permanently 
marked with the following information: 
 

(a) the name, initials, or trademark of the manufacturer or distributor; 
 

(b)  model designation positively identifying the pattern or design of the device; 
 
(c)  the model designation shall be prefaced by the term "Model," "Type," or "Pattern." These terms 
may be followed by the term "Number" or an abbreviation of that word. The abbreviation for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.). The abbreviation for the 
word “Model” shall be “Mod” or “Mod.”  
[Nonretroactive January 1, 2003] 
 (Added 2000) (Amended 2001) 
 
 [Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 
 
(d) except for equipment with no moving or electronic component parts, a nonrepetitive serial 
number;[Nonretroactive as of January 1, 1968]  
 
(e) the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number; and 
[Nonretroactive as of January 1, 1986] 
 
(f)  the serial number shall be prefaced by the words "Serial Number" or an abbreviation of that term. 
Abbreviations for the word "Serial" shall, as a minimum, begin with the letter "S," and abbreviations for 
the word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 
 
[Nonretroactive as of January 1, 2001] 
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(g) For devices that have an NTEP Certificate of Conformance (CC) Number or a corresponding CC 
addendum number, the NTEP CC shall be prefaced by the terms "NTEP CC," "CC," or "Approval." 
These terms may be followed by the term "Number" or an abbreviation of that word. The abbreviation 
for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.) 
  [Nonretroactive as of January 1, 2003] 
 

The required information shall be so located that it is readily observable without the necessity of the disassembly 
of a part requiring the use of any means separate from the device. (Amended 1985, 1991, 1999 and 2000) 

 
G-S.1.2. For built-for-purpose, software- based  devices with display capability, the following shall apply: 

 
(a) the manufacturer or distributor and the model designation be continuously displayed or marked on 
the device*, or 
 
(b) the Certificate of Conformance (CC) Number be continuously displayed or marked on the device*, 
or 
 
(c) all required information in G-S.1.1. Identification. (a), (b), (c), (e), and (h) be continuously 
displayed. Alternatively, a clearly identified System Identification, G-S.1. Identification, or Weights and 
Measures Identification shall be accessible through the “Help”menu. Required information includes 
that information necessary to identify that the software in the device is the same type that was 
evaluated. 
 
*Clear instructions for accessing the remaining required G-S.1.1. information shall be listed on the CC. 
Required information includes that information necessary to identify that the software in the device is 
the same type that was evaluated. [Nonretroactive as of January 1, 200X] 

 
(a) All information defined in G-S.1.1. shall be either marked on the unit or continuously displayed.  

Alternative markings are: 
 
 1. the manufacturer or distributor name and the model number, or 
 
 2. the Certificate of Conformance (CC) Number, provided that access to the remaining G-S.1.1. 

information is available through the “Help” key or clear instructions are listed on the CC. 
 
(b) Information necessary to identify the software in the device is the same type that was evaluated. 

 
G-S.1.3.  For not-built-for-purpose, software-based devices, the following shall apply: 

 
(a) All information defined in G-S.1.1.(a), (b), (c) and (g) shall be either marked on the unit or 

continuously displayed.  Alternative marking requirements are: 
 

 1. the manufacturer or distributor name and the model number or 
 
 2. the Certificate of Conformance (CC) Number. 
 
Provided access to the remaining required G-S.1.1. information is available through the “Help” key or 
clear instructions are listed on the CC.   

 
G-S.1.134. Remanufactured Devices and Remanufactured Main Elements. 

 
The above changes lead to the requirement of the following new definition: 
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Not-built-for-purpose device.  Any main device or element which was not originally manufactured with the intent 
it be used as, or part of, a weighing or measuring device or system. 

 
Additionally, Hobart Corporation submitted the following alternate language to clarify the proposal submitted by the 
SMA during the 2003 NCWM Interim Meeting. 

 
G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the measurement process 
but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information:  
 
(a)        the name, initials, or trademark of the manufacturer or distributor;  
 
(b)        a model designation positively identifying the pattern or design of the device;  
 
(c)     the model designation shall be prefaced by the term "Model," "Type," or "Pattern."  These terms may be 
followed by the term "Number" or an abbreviation of that word.  The abbreviation for the word "Number" shall, 
as a minimum, begin with the letter "N" (e.g., No or No.).  The abbreviation for the word "Model" shall be 
"Mod" or "Mod."  
[Nonretroactive January 1, 2003]  
(Added 2000) (Amended 2001)  
 
[Note: Prefix lettering may be initial capitals, all capitals or all lower case.]  
 
(d)         except for equipment with no moving or electronic component parts and not built-for-purpose, software-
based devices, a nonrepetitive serial number;    
[Nonretroactive as of January 1, 1968]  
 
(e)  for not built-for-purpose, software-based devices the current software version designation; 
 
(e)         the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies the 
number as the required serial number; and  
        [Nonretroactive as of January 1, 1986]  
 
(f)         the serial number shall be prefaced by the words "Serial Number" or an abbreviation of that term.  
Abbreviations for the word "Serial" shall, as a minimum, begin with the letter "S," and abbreviations for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.).  
        [Nonretroactive as of January 1, 2001]  
 
(g)        For devices that have an NTEP Certificate of Conformance (CC) Number or a corresponding CC 
addendum number, the NTEP CC shall be prefaced by the terms "NTEP CC," "CC," or "Approval."  These terms 
may be followed by the term "Number" or an abbreviation of that word.  The abbreviation for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.)  
        [Nonretroactive as of January 1, 2003]  
 
(h) Software-based devices, including a method to identify the software in the device is the same type that 
was evaluated by NTEP, do not require individual serial numbers as specified in (d), (e), and (f) above.  
 
The required information shall:  
 
(a) be so located that it is readily observable without the necessity of the disassembly of a part requiring 

the use of any means separate from the device ,or    
       
(b) be accessed through the "Help" menu by a clearly identified system identification, G-S.1. 
Identification, or Weights and Measures identification.  
 



2003 NTETC Weighing Sector  
Final Summary 

 

61 of 85 

The required information shall be so located that it is readily observable without the necessity of the disassembly 
of a part requiring the use of any means separate from the device.  
(Amended 1985, 1991, 1999 and 2000) 
 
Delete Paragraph G-S.1.1. Not-Built-For-Purpose, Software-Based Devices.  

 
Additionally, the NIST S&T technical advisors have developed alternate language (in a different format) applicable to the 
minimum information needed to verify G-S.1. Identification. Requirements.   The following alternate language was to  be 
distributed at the Sector meeting. 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the measurement process 
but not having any metrological effect, shall be clearly marked in accordance with Table G-S.1. for the purposes 
of identification with the following information: 
 
(a) the name, initials, or trademark of the manufacturer or distributor; 
 
(b) a model designation positively identifying the pattern or design of the device; 
 
(c) the model designation shall be prefaced by the term "Model," "Type," or "Pattern."  These terms may 
be followed by the term "Number" or an abbreviation of that word.  The abbreviation for the word "Number" 
shall, as a minimum, begin with the letter "N" (e.g., No or No.).  The abbreviation for the word “Model” shall be 
“Mod” or “Mod.” 
[Nonretroactive January 1, 2003] 
(Added 2000) (Amended 2001) 
 
[Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 
 
(d)  except for equipment with no moving or electronic component parts and not-built-for-purpose, 
microprocessor-based devices, a nonrepetitive serial number;   
[Nonretroactive as of January 1, 1968] 
 
for microprocessor-based devices the current software designation or revision number; 
 
(f)  the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies the 
number as the required serial number; and 
 [Nonretroactive as of January 1, 1986] 
 
(g) the serial number shall be prefaced by the words "Serial Number" or an abbreviation of that term.  
Abbreviations for the word "Serial" shall, as a minimum, begin with the letter "S," and abbreviations for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.). 
 [Nonretroactive as of January 1, 2001] 
 
(h) For devices that have an NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 
number, the NTEP CC shall be prefaced by the terms "NTEP CC," "CC," or "Approval."  These terms may be 
followed by the term "Number" or an abbreviation of that word.  The abbreviation for the word "Number" shall, 
as a minimum, begin with the letter "N" (e.g., No or No.) 
 [Nonretroactive as of January 1, 2003] 
 
The required information shall be so located that it is readily observable without the necessity of the disassembly 
of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000 and 200X) 
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Table G-S.1. Identification 

 
Built-for-Purpose 

Instruments, Elements, 
or Systems 

Not Built-for-Purpose 
Instruments, Elements, or 

Systems 
Name, initials, or trademark of the manufacture or distributor M DC2 or DA 
Model designation1 M1 DC2 or DA 
Specific model designation1 M, DC, or DA  
Serial number M Not required 
Revision number or Software Version number DC or DA DC or DA 
Certificate of Conformance (CC) number M, DC, or DA DC2, DA, 
M: Physically and permanently marked 
DC: Continuously displayed 
DA: Displayed by accessing a clearly identified "view only" system identification, G-S.1. Identification, or 

Weights and Measures identification accessible through the “Help” menu. Required information includes 
that information necessary to identify that the software in the device is the same type that was evaluated. 

Note 1: As a minimum, the model designation (positively identifying the pattern, design, type, series, generic, or 
trademark designation) must be marked on the device.  If the model designation changes with differing 
parameters such as size, features, options, intended application, not Handbook 44 compliant, 
construction, etc., the specific model designation shall be physically marked or continuously displayed or 
be capable of being displayed. 

Note 2: As a minimum, either the manufacturer or distributor and the model designation, or the CC Number shall 
be continuously displayed.  Clear instructions for accessing the remaining required G-S.1.information 
shall be listed on the CC, which may be available as an unaltered copy of the CC printed by the device or 
through another on-site device. 

 
Discussion/Conclusion:  There were comments from several Sector members that the NCWM S&T Committee should 
address this item.  It was pointed out to the Sector that the concept of allowing the display of G-S.1. Identification 
information originated from both the NTETC Weighing and Measuring Device Sectors and that the 2003 NCWM S&T 
Committee requested input from the both Sectors.   Members of the SMA technical committee noted that they are 
continuing to develop language that applies equally to built-for and not-built-for-purpose devices and no longer support 
the language originally submitted at the 2003 NCWM Interim meeting.  The Sector did not discuss the alternate proposal 
from NIST/WMD because they did not have sufficient time to review and discuss the new proposal. 
 
The Sector agreed to make no recommendations on this item. 
 
22. Publication 14 DES Section 8, Family Definition and Selection Criteria for Vehicle Scales, Railway- Track 

Scales, Combination Vehicle/Railway-Track Scales, and Other Platform Scales over 30 000 lb and up to 
and including 200 000 lb. 

 
Source:  Nebraska 
 
Background: The Nebraska NTEP participating laboratory has reported the parameters for large scales have been a 
source of confusion and misinterpretation.  Additionally, the lower limits for size and capacity are not based on technical 
and design considerations.  Nebraska submitted the following proposal for consideration by the Sector. 
 
Briefly, the proposal eliminates the minimums for some of the parameters and the parameters for length and 
width.  Nebraska believes the limits on the span between sections, combined with parameters on minimum 
platform area (similar to modular scale parameters), should be sufficient.   
 
Also, there is a proposed limit on the number of sections if the device uses a lever system in the weighing element.  If, for 
example, a 5-section scale is evaluated, it is not a given that a 6-section scale would perform adequately.  With each 
section added, the “signal” must be transmitted through more levers to reach the indicating element, increasing the 
potential for a loss of sensitivity.  This concern may also apply to fully electronic designs if the power supply is 
inadequate for the number of load cells in use, but an auxiliary power supply may overcome that concern.  Nebraska 
would be interested in a response to the comment on auxiliary power supplies. 
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The final result is a more uniform presentation of the parameters in the various portions of Section 8.  For example, an 
18’ x 10’ scale (180 sq. ft.) would be acceptable based on the evaluated device with sections of 20’ x 14’ (240 sq. ft.). 
 
 

8.1 Additional criteria for vehicle scales, railway-track scales, combination vehicle/railway-track scales, and 
other platform scales over 30 000 lb and up to and including 200 000 lb.  

 
A CC will apply to all models having: 

 
a. nominal capacities from 50 % up to 135 % of evaluated capacity; 

 
b. platform area for any two-section portion no less than 50 % of the smallest two-section portion 

incorporated in the device evaluated. 
 

bc. widths from 70 % up to 120 % of the width of the platform tested;2 
 

c.  lengths from 50 % to 150 % of the length of the platform tested; 
 

d. weighing elements in which the  a span between sections of is not more than 20 % greater than the 
equipment evaluated; 

 
e. a number of sections for weighing elements which incorporate a lever system up to the number of 

sections evaluated. 
 

8.2 Additional criteria for vehicle scales, railway-track scales, combination vehicle/railway-track scales, and 
other platform scales greater than 200 000 lb. 

 
A CC will apply to all models having:  
 
a. nominal capacities from 50 % to 100 % of no greater than the evaluated capacity; 

 
b. platform area for any two-section portion no less than 50 % of the smallest two-section portion 

incorporated in the device evaluated. 
 

bc. widths from 70 % to 100 % of no greater than the width of the platform tested;3 
 

c. lengths from 50 % to 100 % of the length of the platform tested; 
 

d. weighing elements in which the  spans between sections of is not more than 20 % greater than the 
equipment evaluated; 

 
e. a) number of sections for mechanical weighing  elements up to the number of sections evaluated. 

 
8.3 Modular Load-Cell Vehicle, Livestock, or Railroad-Track Scales 
 
Note:  These criteria apply if the vehicle scale is fully electronic (i.e., load cells comprise the sensors of the weighing 
element) and is of a modular design. 
 
Modular scale.   A vehicle, livestock, or railroad-track scale made up of individual load-receiving elements of like 
design which can be joined together to form a larger integral load-receiving element and can be separated at any 

 
2 For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively.  
Additional testing is required for devices with widths greater than 12 feet.  NTEP management and the NTEP 
laboratories on a case-by-case basis will address test procedures for scales wider than 12 feet. 
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time without structurally changing the individual load-receiving elements. This definition is to be applied for all new 
type evaluations and for applications to add new devices to an existing Certificate of Conformance (see figure 3). 
(Effective January 2001) 

 
8.3.1. Modular Scale to be Tested 
 
The following criteria must be satisfied in the scale design and the scale to be tested: 

 
a. Load cells of the same design and capacity that consist of simply attaching modules together 

must be used throughout the family.  If load cells of different capacities are used for scales of 
different structural strength and capacity in the family, then the module using the higher 
capacity load cells must be evaluated. 

 
b. The CLC in the family must be not less than 40 % of the sum of the capacity of two load cells 

or 80 % of the capacity of one cell. 
 

c. A scale with at least two modules must be tested.  The module with the largest CLC is to be 
tested.  If the longest span between sections is not tested, the Certificate of Conformance will 
include up to 120 % of the span between sections that was tested.  Arrangements regarding the 
specific scale in the family to be tested will be established in consultation with NTEP 
representatives. 

 
 8.3.2. Range of Parameters for Modular Scales 
  

The following range of parameters will be used to establish the sizes and capacities of modular load-cell vehicle 
scales that will be covered on a Certificate of Conformance based upon the test of a single scale. 

 
a. Nominal capacities not more than 1.5 times CLC for a two-section scale to 135 % of capacity 

of the device evaluated. The nominal capacity for the railroad-track scale in a modular 
vehicle/railroad combination will be no greater than the capacity of the device submitted for 
evaluation.  

 
b. Platform area not less than 50 % of smallest two-section (four-cell) module incorporated in 

the device evaluated. Increased lengths for scales with two or more modules are not restricted 
as long as the width complies with 6(e) and the load cells meet the vmin formula (i.e., vmin ≤ d / 
√ n.)  Additional modules to increase length must be of the same type as those used in the 
device submitted for evaluation (i.e., 4-cell, 2- cell, 0-cell.) 

 
c. CLCs complying with the minimum CLC rating (i.e., not less than 80 % of the capacity of one 

cell) but not exceeding twice the capacity of one load cell.2 

 
d. Modules in which the span span(s) between sections which is (are) not more than 20 % 

greater than the span of the largest two-section, four load-cell module in the scale evaluated. 
 
e. Widths from 70 % up to 120 % of the width of the platform tested.3 
 
f. Nominal capacity equal to or less than CLC times the number of sections minus one-half. 

 
g. Platform construction and material similar to that of the device evaluated. (See section 8.e.) 

 
h. Scale division values equal to or greater than the value of the scale division used in the scale 

that was evaluated. 
 

i. number of divisions (nmax) the number of scale divisions that would exist for scales included 
in the range of capacities provided it does not exceed the nmax of the load cells and indicator for 
the installed system. 
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j. module connection type module connection type will be limited to the original type 

evaluated. The manufacturer may choose to submit a special hybrid design including more 
than one type of module connection. For example, one module can be connected using welded 
connections and another can be connected using bolted connections. The resulting CC will 
cover all the types submitted if the evaluation is successful. 

 
Discussion/Conclusion:  The Sector reviewed and discussed the proposed changes to Publication 14 and agreed with the 
submitter’s justification for amending the publication technical policy.  The Sector agreed with the proposal as submitted 
except that the number of sections should not be limited to the device evaluated since any problem could be discovered 
during initial tests and by mechanical and load cell sensitivities.  Additionally, the maximum length limitations in 
paragraphs 8.1.c and 8.2.c were reinstated. 
 
The Sector recommends Publication 14 for Digital Electronic Scales, Sections 8.1, 8.2, and 8.3 be amended as follows: 
 

8.1 Additional criteria for vehicle scales, railway track scales, combination vehicle/railway-track 
scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  

 
A CC will apply to all models having: 

 
b. nominal capacities from 50 % up to 135 % of evaluated capacity; 

 
b. platform area for any two-section portion no less than 50 % of the smallest two-section portion 

incorporated in the device evaluated. 
 

bc. widths from 70 % up to 120 % of the width of the platform tested;3 
 

c.  lengths from 50 % to 150 % of the length of the platform tested; 
 

d. weighing elements in which the  a span between sections of is not more than 20 % greater than the 
equipment evaluated; 

 
e. a number of sections for weighing (SC? load-receiving) elements which incorporate a lever system up 

to the number of sections evaluated. 
 

8.2 Additional criteria for vehicle scales, railway-track scales, combination vehicle/railway-track scales, and 
other platform scales greater than 200 000 lb. 

 
A CC will apply to all models having:  
 
a. nominal capacities from 50 % to 100 % of no greater than the evaluated capacity; 

 
b. platform area for any two-section portion no less than 50 % of the smallest two-section portion 

incorporated in the device evaluated. 
 

bc. widths from 70 % to 100 % of no greater than the width of the platform tested;3 
 

c. lengths from 50 % to 100 % of the length of the platform tested; 
 

d. weighing elements in which the  spans between sections of is not more than 20 % greater than the 
equipment evaluated; 

 
 

3 For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively.  
Additional testing is required for devices with widths greater than 12 feet.  NTEP management and the NTEP 
laboratories on a case-by-case basis will address test procedures for scales wider than 12 feet. 
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e. a number of sections for mechanical weighing (SC? load-receiving) elements up to the number of 
sections evaluated. 

 
8.3 Modular Load-Cell Vehicle, Livestock, or Railroad Track Scales 
 
Note:  These criteria apply if the vehicle scale is fully electronic (i.e., load cells comprise the sensors of the weighing 
element) and is of a modular design. 
 
Modular scale.   A vehicle livestock or railroad track scale made up of individual load-receiving elements of like 
design which can be joined together to form a larger integral load receiving element and can be separated at any 
time without structurally change the individual load-receiving elements. This definition is to be applied for all new 
type evaluations and for applications to add new devices to an existing Certificate of Conformance (see figure 3). 
(Effective January 2001) 

 
8.3.1. Modular Scale to be Tested 
 
The following criteria must be satisfied in the scale design and the scale to be tested: 

 
a. Load cells of the same design and capacity that consist of simply attaching modules together 

must be used throughout the family.  If load cells of different capacities are used for scales of 
different structural strength and capacity in the family, then the module using the higher 
capacity load cells must be evaluated. 

 
b. The CLC in the family must be not less than 40 % of the sum of the capacity of two load cells 

or 80 % of the capacity of one cell. 
 

c. A scale with at least two modules must be tested.  The module with the largest CLC is to be 
tested.  If the longest span between sections is not tested, the Certificate of Conformance will 
include up to 120 % of the span between sections that was tested.  Arrangements regarding the 
specific scale in the family to be tested will be established in consultation with NTEP 
representatives. 

 
 8.3.2. Range of Parameters for Modular Scales 
  

The following range of parameters will be used to establish the sizes and capacities of modular load-cell vehicle 
scales that will be covered on a Certificate of Conformance based upon the test of a single scale. 

 
a. Nominal capacities not more than 1.5 times CLC for a two-section scale to 135 % of capacity 

of the device evaluated. The nominal capacity for the railroad-track scale in a modular 
vehicle/railroad combination will be no greater than the capacity of the device submitted for 
evaluation.  

 
b. Platform area not less than 50 % of smallest two-section (four-cell) module incorporated in 

the device evaluated. Increased lengths for scales with two or more modules are not restricted 
as long as the width complies with 6(e) and the load cells meet the vmin formula (i.e., vmin ≤ d / 
√ n.)  Additional modules to increase length must be of the same type as those used in the 
device submitted for evaluation (i.e., 4-cell, 2-cell, 0-cell.) 

 
c. CLCs complying with the minimum CLC rating (i.e., not less than 80 % of the capacity of one 

cell) but not exceeding twice the capacity of one load cell.2 

 
d. Modules in which the span span(s) between sections which is (are) not more than 20 % 

greater than the span of the largest two-section, four load-cell module in the scale evaluated. 
 
e. Widths from 70 % up to 120 % of the width of the platform tested.3 
 



2003 NTETC Weighing Sector  
Final Summary 

 

67 of 85 

f. Nominal capacity equal to or less than CLC times the number of sections minus one-half. 
 

g. Platform construction and material similar to that of the device evaluated. (See section 8.e.) 
 

h. Scale division values equal to or greater than the value of the scale division used in the scale 
that was evaluated. 

 
ii. number of divisions (nmax) the number of scale divisions that would exist for scales included 

in the range of capacities provided it does not exceed the nmax of the load cells and indicator for 
the installed system. 

 
a. module connection type module connection type will be limited to the original type 

evaluated. The manufacturer may choose to submit a special hybrid design including more 
than one type of module connection. For example, one module can be connected using 
welded connections and another can be connected using bolted connections. The resulting 
CC will cover all the types submitted if the evaluation is successful. 

 
23. Acceptable Abbreviations for Indicated and Recorded Representations. 
 
Source:  California NTEP Laboratory 
 
Background:  Handbook 44 General Code Section 1.10, Table 1. Representation of Unit does not include many 
abbreviations for units and symbols that are in use today in the U.S.  Modern weighing and measuring devices are able to 
print more common and not so common units of measure.  During an NTEP evaluation, the lack of a complete list of 
acceptable abbreviations for units such as gallons, inches, ounces, and tons make it difficult to make a decision that a 
specific abbreviation is sufficient and will be uniformly accepted by other NTEP evaluators and field officials.  A list of 
acceptable abbreviations in Handbook 44 would promote uniformity in type evaluation and field enforcement in addition 
to NTEP applications.  
 
This item was discussed at the April 2003 meeting of the participating laboratories. The original problem dealt with an 
evaluation of a vehicle-tank meter (VTM) controller used to deliver gasoline. In Publication 14 ECR checklist, “G” is 
permitted for the printed receipt but “GAL” was marked on the VTM controller.  Publication 14 refers to recorded 
representations in that it allows “GAL” “G” “Gallon”.  Liter can be represented by “L” or “l’ on a printed ticket.  
Information is supposed to match on indicated and recorded representations 
 
Historically, the “G” was a compromise for the receipts issued by point-of sale systems and space limitations on the 
receipt tape.  This is still an issue today, however, the primary concern remains that representation of units must be clearly 
defined.  At the April 2003 NTEP Participating Laboratory meeting, it was noted in the discussion that Handbook 44 
Code is somewhat specific.  The letter “G” without product identity can lead to some interpretation issues.  It was also 
discussed that Publication 14 Checklist for Electronic Cash Registers interfaced with Retail Motor-Fuel Dispensers could 
be amended to remove “G” as an acceptable solution in paragraph 3.1.  It was suggested that a note could be added to 
Publication 14 with a list of acceptable abbreviations that instructs the evaluator to refer to Handbook 44 Appendix C, 
Handbook-130 FPLA section 6.7.1., and NIST Publication 811 Guide for the use of the International System of Units (SI) 
for additional and acceptable abbreviations. 
 
The participating laboratories concluded that California should develop a list of acceptable abbreviations to be submitted 
to the 2003 Western Weights and Measures Association Technical Conference for consideration, and to both NTETC 
Weighing and Measuring Device Sectors. 
 
California proposed to add the following abbreviations to Handbook 44 General Code Table 1.  
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Add the following abbreviations to Table 1: 
 

Name of Unit Common 
Use 

Symbol 

Representation Name of Unit Common 
Use 

Symbol 

Representation 

 Form I Form II  Form I Form II 
(double 
case) 

(single 
lower 
case) 

(single 
case 
upper) 

(double 
case) 

(single 
lower 
case) 

(single 
case 
upper) 

Inches In In in IN deciliter dL dL   
Foot Ft ft ft FT kiloliter kL kL   
Yard Yd yd yd YD cubic meter M3 m3 m3 M3 
milligram Mg mg mg  cubic inches in3 in3 in3 IN3 
megagram Mg Mg   cubic foot ft3 ft3 ft3 FT3 
Grain Gr gr gr  cubic yard yd3 yd3 yd3 YD3 
Dram Dr dr dr  gills gi gi Gi GI 
ounce Oz oz oz OZ pint pt pt pt PT 
pound Lb lb lb LB quart qt qt qt QT 
hundredweight Cwt cwt cwt CWT gallon gal gal gal GAL 
pennyweight Dwt dwt dwt DWT ampere A, I A, I  A, I 
ounce troy oz t oz t oz t OZ T resistance ohms ohms ohms OHMS 
milliliters ML mL        
centiliter CL cL        

 
Discussion/Conclusion:  The Sector reviewed the proposed table and noted there were some omitted and incorrect 
abbreviations.  One manufacturer suggested that national and international documents be referenced instead of continually 
updating the table.  Other Sector members responded that the referenced documents might not be available to field 
officials. Additionally, there are no suggested abbreviations for “ton” and the abbreviations for mega gram and milligram 
are the same in “Common Use Symbol” column.    The Sector recognizes the concern of the NTEP laboratories and 
supports the concept of expanding Handbook 44 General Code Table 1.  However, the Sector is concerned there might be 
additional omissions and conflicting abbreviations and suggests the proposal to expand Table 1 be thoroughly checked for 
accuracy.   
 
24. Acceptable Abbreviations for “Section Capacity.” 
 
Source: Rice Lake Weighing Systems (RLWS) 
 
Background: RLWS reported that some field officials are not accepting abbreviations for "Section Capacity" on 
livestock and railway-track scales.  Additionally, there is not enough room to spell out “Section Capacity” on some 
manufacturers' ID badges. Rice Lake, for example, only allows five characters for an identifier.  RLWS submitted the 
following proposal to the respective S&T Committees of Western and Central Weights and Measures Associations for 
consideration at their annual meetings in September 2003 to renumber Handbook 44 Scale Code paragraphs S.6.4. and 
S.6.5., add S.6.4.3., and modify Table S.6.3.a.  
 

S.6.4. Section Capacity.Railway Track Scales 
 

S.6.4.1.  Railway-Track Scales. (formerly S.6.4.) 
 
S.6.4.2. S.6.5. Livestock Scales. (formerly S.6.5.) 
 
S.6.4.3.  Section Capacity Prefix. – The section capacity shall be prefaced by the words “Section Capacity” or an 
abbreviation of that term.  Acceptable abbreviations shall be “SC,” “Sec Cap,” “S Cap,” or “Sec C”.           
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Table S.6.3.a. 
Marking Requirements 

 
 
 
 
 
 
To Be Marked With ⇓ 

Weighing Equipment 
Weighing, load-
receiving, and 

indicating element 
in same housing or 

covered on the 
same CC1 

Indicating element 
not permanently 

attached to weighing 
and load-receiving 
element or covered 
by a separate CC 

Weighing and load-
receiving element not 
permanently attached 
to indicating element 

or covered by a 
separate CC 

Load 
cell 
with 
CC 
(11) 

Other 
equipment 
or device 

(10) 

Manufacturer's ID                 
(1) x x x x x 

Section Capacity and Prefix    
(14)(20)(22)  x x   

Note:  For applicable notes, see Table S.6.3.b. 
1Weighing/load receiving elements and indicators which are in the same housing or which are permanently attached 
will generally appear on the same CC.  If not in the same housing, elements shall be hard wired together or sealed 
with a physical seal or an electronic link.  This requirement does not apply to peripheral equipment that has no input 
or effect on device calibrations or configurations.   
 (Added 1990) (Amended 1992, 1999, 2000, 2001 and 2002) (Footnote 1 Added 2001) 

 
Add to Table S.6.3.b. Add the following to notes 14, 20, and 22:  

 
[See S.6.4.3.for acceptable abbreviation for “Section Capacity”.  The abbreviation may be indicated by  initial 
capitals, all capitals, or all lower case]  

 
Discussion:  The Sector reviewed and discussed the above proposal. The Sector also considered alternatives such as 
recommending the proposed acceptable abbreviations need only be included in Publication 14, incorporating the 
recommended abbreviations for “section capacity” in Handbook 44 definition of “section capacity”, consistent with other 
code definitions such as e, emin, CLC, GGE, NBP, nmax, etc.), and adding a new note to Handbook 44 Scales code   Table 
S.6.3.b.  The Sector also noted the abbreviations “SC,” “S Cap,” and “sec” should not be used since they could be 
confused with the abbreviations for “scale capacity” and “second.”     
 
Conclusion:    The Sector agrees with the problem identified by RLWS except for the proposed “SC” abbreviation.  The 
Sector recommends the following alternative language that amends Table S.6.3. and adds a new note to Table S.6.3.b. as 
follows:   
 

Table S.6.3.a. 
Marking Requirements 

 
 
 
 
 
 
To Be Marked With ⇓ 

Weighing Equipment 
Weighing, load-
receiving, and 

indicating element 
in same housing or 

covered on the same 
CC1 

Indicating element 
not permanently 

attached to weighing 
and load-receiving 
element or covered 
by a separate CC 

Weighing and load-
receiving element not 
permanently attached 
to indicating element 

or covered by a 
separate CC 

Load 
cell 
with 
CC 
(11) 

Other 
equipment 
or device 

(10) 

Manufacturer's ID                 
(1) x x x x x 

Section Capacity and Prefix    
(14)(20)(22)(24)  x x   
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Table S.6.3.b. 
Notes For Table S.6.3.a. 

23.  Required only if a CC has been issued for the device or equipment.  [Nonretroactive as of January 1, 2003] 
(G-S.1. Identification (h) Added 2001) 
 

24.  The section capacity shall be prefaced by the words “Section Capacity” or an abbreviation of that term.  Acceptable 
abbreviations shall be “Sec Cap” or Sec C” and may be initial capitals, all capitals, or all lower case, and with or 
without periods  

 
25. Additional Items 
 
 25a. Permanence Test of Floor Scales 
 
 Submitted by:  Bob Hamilton (Mettler Toledo) 
 

Background:   The 2003 Edition of the Publication 14 checklist for digital electronic scales section 62 is titled 
“Performance and Permanence Test for Counter (Bench) Scales (including Computing Scales).  However, 
paragraph 62.5 applies to “instruments up to and including 2000 lb”.  Paragraph 62.6.4.1 specifies 100 000 
cycles for the permanence test.  Section 63 is titled “Performance and Permanence Test for Floor Scales” and 
Section 63.1.1 specifies 300 weighing operations.  There appears to be a conflict with the terminology used in 
Sections 62 and 63 where scales that do not fit the definition of bench/counter scales are tested differently based 
upon their capacity.  The submitter proposed the language in Publication 14 be changed as follows: 

 
62.5.  Laboratory Permanence tests for Bench, Counter, and Computing scales (Applicable only to 
instruments up to and including 2000 lb capacity). 
 
Add new paragraph:  
 
63.1.3.1. As an alternative test for floor scales up to and including 2000 lb (1000 kg), conduct a 
laboratory permanence test at one-half capacity, (300) weighing operations. 

 
Discussion:  The submitter reported that permanence testing is only conducted on scales up to 220 lb (100 kg) 
for OIML evaluations.  The NIST technical adviser stated that the original Publication 14 language was based 
upon the capacities of scales that could be tested at an NTEP laboratory.  The field permanence test for scales 
greater that 2000 lb was a compromise with the states that conducted 90-day field permanence tests on all scales, 
regardless of the capacity.  The type evaluation states felt that time should be a factor influencing permanence in 
lieu of 100 000 cycles of load application.  The NTEP director questioned the need for permanence testing and 
requested the participating laboratories compile pass/fail data from permanence tests.  Some of the participating 
laboratories suggested the titles for the permanence testing section be updated and be based upon scale capacity.  
It was also noted that Publication 14, Section 61 is titled “Performance and Permanence Tests for Scales and 
Electronic Cash Registers” (ECRs).  A different chapter in Publication 14 already covers ECRs. 
 
Conclusion:  The NTEP director will request permanence test compliance data from the participating 
laboratories and make editorial corrections the Publication 14 sections 61, 62, and 63.  
 
25b. Series and Model Designations that Clearly Identify Pattern and Design of the Device 

 
Submitted by:  Bill Fishman, New York 
 
Background:  The New York participating laboratory reported on applications where the “Series” designation 
for the family had no relation to the specific device model designation.  This does not present a problem for type 
evaluation.  However, it does create a problem for field inspections when an inspector tries to look up a 
Certificate of Conformance (CC) based upon the model designation marked on the device.  An inspector would 
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have trouble using the NTEP CC database if the Series designation listed in the CC is “Fish” and the model 
designation marked on the device is 500 to verify that an NTEP CC covers the model 500. 
 
Discussion/Conclusion:  The participating laboratories agreed this might be a concern when conducting field 
inspections when an inspector tries to look up a CC based upon the model designation marked on the device.  In 
order to compel an applicant to establish and mark a device with a designation that clearly identifies the pattern 
or design of the device and that the specific model designation be based on the series designation, the Sector 
considered recommending NTEP cite Handbook 44 General Code paragraph G-S.1-Identification.  It was also 
noted that all devices manufactured after January 1, 2003 that have an NTEP CC shall be marked with the CC 
Number making it easier for the field inspector to associate the model designation with its associated CC.   
 
The Sector concluded the NTEP director and participating laboratories will work to determine if a standard 
process needs to be developed to provide additional guidance in the uniformity of model, type, and pattern 
designations, and information on the CC.  

 
26. Next Meeting 
 
The next Weighing Sector meeting is scheduled for September 2004 in Canada. Please contact the Sector Technical 
Advisor Steven Cook, NIST WMD to propose items for future meetings.  Mr. Cook can be reached by telephone at 
301-975-4003, by fax at 301-926-0647, by e-mail at stevenc@nist.gov, or in writing at NIST, 100 Bureau Drive – Stop 
2600, Gaithersburg, MD 20899-2600. 
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ATTACHMENTS 
 

Attachment for Item 2  
 
 

65a.2.  Shift and Section Tests (Initial Performance Testing) 
 
A shift test is defined in Handbook 44 as a test intended to disclose the weighing performance of a scale under 
off-center loading. [2.20] 
 
A section test is defined in Handbook 44 as a shift test in which the test load is applied over individual sections of 
the scale.  This test is conducted to disclose the weighing performance of individual sections since scale-capacity test 
loads are not always available and loads weighed are not always distributed evenly over all main load supports. 
[2.20] 
 
The minimum amount of test weights to conduct the shift and section tests shall beshall beat least 90% of the CLC. 
 
Record the time and temperature at the beginning and end of each complete shift-test load test.  The scale shall be 
capable of returning to zero within prescribed limits if the temperature has not changed more than 5 oC (9 oF)  
(T.N.8.1.3.) or within 15 minutes after the load was removed (creep recovery). 
 
Unless otherwise stated in the following procedure, the increasing and decreasing loads (using known test weights) 
shall be conducted with at least five test loads (e.g. 500, 1000, 2000e...). steps.   (NOTE)  If possible, the first 
increment of test weights test load should equal 500e.  If weights cannot be conveniently applied that equal 500e, the 
first load should equal just below 500e as nearly as possible.  The other tolerance breakpoints should be tested if 
possible. 
 
 An example of a three-section scale: 
 
      4'                 4'                              4'                              4'                              4' 

         

           Section 1                   Midway                     Section 2                     Midway               Section 3 
             between                       between                       

  sections                                                         sections 
                                          1 and 2                                                          2 and 3 
 

65a.2.1. Conduct at least two complete sets of  shift section tests over each section to at least 90 % of 
the concentrated load capacity (CLC) of the scale.  When analyzing the return to zero, consideration 
must be given for the length of time the load was on the scale and possible temperature changes that 
may have occurred during the test.   

 
(a).  Begin Tthe section shift test will be conducted by loading one end section to the first 
of at least five test loads and record the error moving the load to each section. 
 
(b) Move Record the error moving the test load to the next each section and record the 
error.   Repeat these steps at each section until the opposite end of the scale is reached. 
Record recording the error at each section and at each load. 
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(c) Repeat the section shift test procedure above in steps (a) and (b) above for each test 
load at increasing weight increments until at least 90 % of the CLC is reached. A 
minimum of five test loads is required. 
 
NOTE: While at the maximum test load (90 % of the CLC) and during one of the 
shift tests, place locate the test weights and record the errors at mid-span between sections 
and record the error., and on  
On modular scales, place the test weights on one side of and across the weighing 
element where the modules connect.  Repeat this procedure on the other side of the 
module connection line and at each section.  each on the center, right and left side of the 
module connection line located at each section. 
 
(d) When steps (a) to (c) are complete, conduct a decreasing-load test on the section at 
the end of the scale where the weights can be reloaded.  Record the error and section 
where this test was performed. 

 
(NOTE)  If possible, the first increment of test weights should equal 500e.  If weights cannot be conveniently applied 
that equal 500e, the first load should equal just below 500e as nearly as possible.  The other tolerance breakpoints 
should be tested if possible. 
 
65a.3  Shift Test 
 
While at the maximum test load, locate the test weights and record the errors at mid-span between sections, and on 
modular scales, each on the right and left side of the module connection line located at each section. This can be done 
in conjunction with one of the section tests.  
 
65a.4. Strain Load Test (Initial Performance Testing) 
 
The minimum amount of test weights used shall be the same loads used to conduct the shift tests.   
 
Acceptance tolerances are applied only to the known test load in the strain-load test. 
 
Record the time and temperature at the beginning and end of each complete strain-load test.  The scale shall be 
capable of returning to zero within prescribed limits if the temperature has not changed more than 5 oC (9 oF)  
(T.N.8.1.3.) or within 15 minutes after the load was removed (creep recovery). 
 
Unless otherwise stated in the following procedure, increasing and decreasing loads (using test weights) shall be 
conducted with at least five steps. (NOTE)  If possible, the first increment of test weights should equal 500e.  If 
weights cannot be conveniently applied that equal 500e, the first load should equal just below 500e as nearly as 
possible.  The other tolerance breakpoints should be tested if possible. 
 

65a.4.1. Conduct at least one strain-load test at each end of the scale.  The maximum load applied 
during the strain load shall be in the range of 80 to 100 % of scale capacity.  Distribute the load over the 
load-receiving element. 

 
65a.4.2. For the first test, Lload the scale with a vehicle or vehicles so the addition of test weights will 
provide a gross load of 80 to 100 % of scale capacity. Determine the "reference point" for the start of 
the strain-load test.  Add the test weights to one of the ends of the scale without exceeding the CLC in 
the prescribed test pattern. (The test weights do not have to be in a prescribed test pattern and may be 
distributed over the available area of the platform or on the vehicle(s).) 

 
 For the first test, Lload the scale with a vehicle or vehicles so the addition of test weights will provide a 
gross load of 80 to 100 % of scale capacity. Determine the "reference point" for the start of the strain-
load test.  Add the test weights to one of the ends of the scale without exceeding the CLC prescribed 
test pattern and record the strain-load value. (The test weights do not have to will be in a prescribed 
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test pattern for the section at the end of the scale. and may be distributed over the available area of 
the platform or on the vehicle(s).).  

 
65a.4.3. Do not conduct a decreasing load test or a return to the strain load reference weight as part of 
this particular strain load test.  After removing Remove the test weights from the end of the scale 
without conducting a decreasing-load test, re-establish the strain-load reference value and re-apply the 
test weights to verify that the strain-load values repeat the initial values. The scale shall perform within 
prescribed tolerances based upon tolerance for the known test load (The actual strain-load indication 
after the application of the known test load shall agree within the target strain-load test indication within 
prescribed limits. Conduct a decreasing-load test and return to the strain-load reference value as the 
weights are removed as part of this test cycle.     The return to the strain-load reference value shall be 
within one-half of a scale division considering creep and any temperature changes that may have 
occurred during this last test cycle. Remove the known test weights and the strain load. Do not apply 
zero_return tolerances at this time.   

 
 

65a.4.4. Remove the known test weights and the strain load. For the second test, Zzero the scale; place 
the strain load (vehicles or material of unknown weight) on the other end of the scale; establish the 
strain-load reference value.  During the second test, the semi-automatic tare mechanism may be used to 
tare out the strain-load value (net weight indications used for the increasing-load test.)  Do not use the 
zero-setting mechanism to set the strain load to zero; use the tare mechanism to tare out the strain load.  
Use the gross load zero value to conduct a decreasing load test when removing the strain load in the 
next test. 

 
65a.4.5. Repeat the strain load test on the other end of the scale Add the test weights the other end of 
the scale without exceeding the CLC in the prescribed test pattern. (The test weights do not have to be 
in a prescribed test pattern and may be distributed over the available area on the platform or on the 
vehicle(s).) The scale shall perform within prescribed tolerances based upon tolerance for the known 
test load (The actual strain-load indication after the application of the known test load shall agree with 
the target strain-load test indication within prescribed limits). After reaching the maximum test load for 
the strain-load test, remove the strain load (vehicles or material of unknown weight) but leave the 
known test weights on the scale.  Use the “gross weight” indications to conduct a decreasing-load test 
after removing the strain load in the next test.  The weight indication for the decreasing-load test must 
be within tolerance for the known test load.  Continue the decreasing-load test by removing the known 
test weights.  Take several readings as the weights are being removed.  (Should the previous strikeout 
language should be left in?) When all the weights are removed, record the return to zero.  The scale 
must return to zero within one-half of a scale division.  When analyzing the return to zero, consideration 
must be given for the length of time the load was on the scale and possible temperature changes that 
may have occurred during the test. 

 
 65a.4.6. Acceptance tolerances are applied only to the known test load in the strain load test. 
 
65a.5. Subsequent Type Evaluation (Field) Permanence Tests 
 
The minimum amount of test weights for the shift and strain-load tests shall be:  
a minimum of 40 000 lb, or  
50 % of the CLC whichever is greater,   
(one of the labs recommends that this should be 90 %) 590 % of the CLC, whichever is greater,    
 
Acceptance tolerances are applied only to the known test load in the strain-load test. 
 
Record the time and temperature at the beginning and end of each complete strain-load test.  The scale shall be 
capable of returning to zero within prescribed limits if the temperature has not changed more than 5 oC (9 oF)  
(T.N.8.1.3.) or within 15 minutes after the load was removed (creep recovery). 
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Unless otherwise stated in the following procedure, increasing and decreasing-load test results (using test weights) 
shall be recorded at a minimum of three test loads (zero, approx. one-half maximum test weights, and at maximum 
test weights). 
 

65a.5.1. The minimum number of days that a device is required to be in use is 20.  It is not required that 
a certain number of weighing operations be conducted each day for the test period. Performance during 
both tests must be within acceptance tolerances. (Should This Section Be Moved To Section 65a.7.?)    

 
65a.5.2. Conduct at least one complete set of section shift tests over each section and at mid-span 
between each section.  On modular scales additional tests are conducted on the center, right, and left 
sides of the module connection linelocated at each section, using minimum of 40 000 lb of known test 
weights or 50 % of the CLC whichever is greater. 

 
65a.5.3. Conduct at least one complete set of strain load tests at each end of the scale using the “Strain 
Load Test” procedures above.  The maximum applied load shall be in the range of 65 % to 100 % of 
scale capacity. (The Ohio lab recommends 65 80 to 100 % of scale capacity.)   

 
65a.5.4. If the device does not meet these tolerance limits, the entire test must be repeated, including 
successful initial performance testing and a subsequent test after a minimum of 20 days. 
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Attachment for Items 10 and 11 
 
LG-15.01 Center-of-zero indication and setting zero within ± 1/4 e 
 
APPLICATION:  Applicable to complete electronic scales and separate electronic indicators having SAZSM or IZSM or 
equipped with a "center-of-zero" indicator. 
 
PURPOSE:  This test is to verify the SAZSM and IZSM automatically set the device to zero within ± 1/4 of e and to 
verify the device range of center-of-zero indication is equal to or less than ± 1/4 e.  Note that the range of center-of-zero 
indication of Class I or II devices equipped with auxiliary reading means is  ± 1/2 of d.  This must be taken into 
consideration when performing the following tests and interpreting the results.  Take into account that the ZU of weight 
classifiers is adjacent to the graduation. 
 
PROCEDURE: Setting zero to within ± 1/4 e. 
 
A) Switch the AZSM off or set its value to zero effect; zero the DUT. 
B) Place a load of at least e (made of 1/10 e weights) on the platter and RE-ZERO the device. 
C) Successively remove small denomination weights in 1/10 x e steps until the low end of the interval is reached 

(the indication begins to alternate between 0 and -1 e). Record the weights removed as being the negative portion 
of the interval.  

D) Successively add small denomination weights in 1/10 x e steps until the high end of the interval is reached (the 
indication begins to alternate between 0 and +1 e). Record the value of the weights added and subtract the value 
of the weights recorded in C.  The difference is the positive portion of the interval.   

E) Determine if the zero position as set by the SAZSM deviates from the true zero reference point by more than 1/4 
e.  Generally, the zero position, as automatically set by the SAZSM, should coincide with the zero reference 
point; in such a case, the negative range would equal the positive range.  See illustration. 

  
 
F) Repeat the test by zeroing the device using the IZSM. 
 
Width of the center-of-zero indication (annunciator) 
 
G). Switch the AZSM off or set its value to ZERO effect. 
H) Set the device to zero. 
I) Place a load of at least e (made of 1/10 e weights) on the platter; zero the DUT. 
J) Successively remove small denomination weights in 1/10 x e steps until the visual confirmation of zero goes off.  

Record the value of the weights removed as being the negative portion of the center of zero indication. 
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K) Successively add small denomination weights in 1/10 x e steps until the center-of-zero indicator goes off 
(positive limit).  Record the difference between the value of the weights remaining on the platter and the value of 
the weight recorded in J as being the positive portion of the center-of-zero indication. 

 
INTERPRETATION OF RESULTS:  The DUT is deemed to comply with the requirements if the zero-setting 
mechanisms automatically set the device to zero within ± 1/4 of e from the true zero reference point, and if the center-of-
zero annunciator indicate a zero-balance condition within ± 1/4 e of the true zero reference point. 
 
Note that for Class I or II devices with auxiliary reading means the range is ± 0.5 d. 
 
 
LG-15.04 IZSM Range  (Maximum Range of Initial Zero Setting Mechanism) 
 
APPLICATION:  This test is applicable to electronic indicators and to complete electronic devices.  
 
PURPOSE:  The purpose of this test is to determine whether or not the total range of the initial zero-setting mechanism 
exceeds 20 %.  The initial zero-setting mechanism is the mechanism that sets the scale to zero upon power up. 
 

CLARIFICATION  
Electronic indicators tested and approved separately:  The load-receiving element to which an electronic indicator 
tested and approved separately will be interfaced will not have been tested up to 200% of Max.   Consequently, the 
maximum Initial Zero-Setting Mechanism range of electronic indicators must be limited to 20% of Max. 

 
TEST PROCEDURE  
 
Electronic indicators 
 

Note: The following explanation of the test procedure is based upon the use of a load-receiving element 
connected to the electronic indicator because it is easier to explain the procedure this way.  However, the actual 
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test can be performed using a load cell simulator or a rheostat provided that the basic principles are maintained.  
The procedure consists of calibrating the electronic indicator so that it only uses a small portion of the total 
capacity of the LRE. 

 
A) Connect the indicator to an LRE and calibrate the indicator so it is at a zero-balance condition when the LRE is 

loaded at 50 % of its maximum capacity and it displays the number of intervals "n" (as requested by the 
applicant) when the LRE is fully loaded (Cap). 

 
B) By trial and error, find the -ve portion of the electronic indicator's IZSM range by removing a load(s) from the 

LRE and trying to zero it using the electronic indicator's IZSM. The IZSM is triggered by unplugging and 
plugging the power cord.  (Note: on some devices, it is sufficient to switch it off and on.) 

 
a)  Similarly, by trial and error, find the +ve portion of the electronic indicator's IZSM range by adding 
a load(s) to the LRE and trying to zero it using the electronic indicator's IZSM. 

 
Complete electronic scale  
 
Note: Whenever possible, perform the procedure described above for electronic indicators tested separately; or 
 
D) Remove the platter in order to reach the lowest point of the IZSM range. 
E) By trial and error, find the +ve portion of the electronic indicator's IZSM range by adding a load(s) to the 

LRE and trying to zero it using the electronic indicator's IZSM. The IZSM is triggered by unplugging and 
re-plugging the power cord.  (Note: on some devices, it is sufficient to switch it off and on.) 

 
INTERPRETATION OF RESULTS 
 
An electronic indicator tested and approved separately is deemed to comply with the requirements when the total range of 
the Initial Zero-Setting Mechanism (absolute value of -portion of the range plus the +ve portion of the range) does not 
exceed 20 %  (or can be set to a maximum of 20 % and sealed) of the DUT's maximum capacity (Max); 
 
The IZSM range of a complete electronic device may exceed 20 % of Max if the device performs within tolerances when 
the IZSM is set at the minimum and maximum points of its range. 
 
When the IZSM range is limited to 20 %, performance tests are conducted once: at the maximum IZSM setting.  When 
the IZSM range exceeds 20 %, certain performance tests are conducted twice:  at the minimum and at the maximum 
settings of the range.  See description of the performance tests in Part 3. 

Max (LRE)       Max (Elec. Ind.) 

0 (LRE) 

0 (Elec. Ind.) 
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From WELMEC  2-1 
 

ANNEX 2 
SPECIFICATION OF SENSITIVITY 

The value of the verification scale interval is expressed in µV per verification scale interval in the case of 
strain-gauge measurement. 

The reasons for fixing this value are the following: 

 - It specifies the maximum sensitivity of the indicator, which is a very important parameter, in the 
correct way. 

 - By specifying the maximum sensitivity of the indicator, the maximum amplification is fixed, 
which is very important for the signal/noise ratio. 

 - The drift in offset-voltage of the amplifier can be seen as zero-drift. The smaller the input 
voltage per VSI, the larger the influence of that drift. For a certain small value of the input 
signal per VSI, the indicator will no longer comply with 3.9.2.3 of EN 45501. 

 - The VSI cannot be expressed in units of mass because generally it is not known what capacity 
load cell will be connected to the indicator. 

Furthermore it is an easy parameter to evaluate the proper combination with a load cell. The following example 
elucidates this. 

The indicator is tested under the following conditions with a load cell: 

1 the sensitivity of the load cell is 2 mV/V; 
2 the excitation power supply is 10 V; 
3 the load cell weighing range is 30% of maximum capacity; 
4 the number of verification scale intervals is 6000 VSI; 
5 therefore the unit per verification scale interval expressed in microvolts is: 

 (2 [mV/V] 10 [V] 30%) / 6000 VSI = 1 µV/VSI. 

The test is carried out and, if the indicator performs within the MPE allowance with respect to the value 
calculated under 5, a test certificate is issued. 

If the manufacturer of a weighing instrument combines the indicator with a tested load cell that does not have 
a sensitivity of 2 mV/V but 1 mV/V while the other parameters described above remain the same, then the 
indicator will have a unit per verification scale interval of 0.5 µV/VSI instead of 1 µV/VSI. In this case the 
instrument will possibly not comply with the requirements for the temperature effect on no load indication 
(3.9.2.3 of EN 45501). 

From OIML R76-1: 
 
Annex A.  Test Procedures 
 
A.4.4.2 Supplementary weighing test (4.5.1) 
 
For instruments with an initial zero-setting device with a range greater than 20 % of Max, a supplementary 
weighing test shall be performed using the upper limit of the range as zero point. 
 
A.4.2.1.1 Initial zero-setting 
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With the load receptor empty, set the instrument to zero. Place a test load on the load receptor and switch the 
instrument off and then back on. Continue this process until, after placing a load on the load receptor and 
switching the instrument on and off, it does not re-zero. The maximum load that can be re-zeroed is the positive 
portion 
of the initial zero-setting range. 
 
Remove any load from the load receptor and set the instrument to zero. Then remove the load receptor (platform) 
from the instrument. If, at this point, the instrument can be reset to zero by switching it off and back on, the mass 
of the load receptor is used as the negative portion of the initial zero-setting range. 
 
If the instrument cannot be reset to zero with the load receptor removed, add weights to any live part of the scale 
(e.g. on the parts where the load receptor rests) until the instrument indicates zero again. 
 
Then remove weights and, after each weight is removed, switch the instrument off and back on. The maximum 
load that can be removed while the instrument can still be reset to zero by switching it off and on is the negative 
portion of the initial zero-setting range. 
 
The initial zero-setting range is the sum of the positive and negative portions. If the load receptor cannot readily be 
removed, only the positive part of the initial zero setting range need be considered. 
 
From R76-2 Test Form 
 
Automatic zero-setting and zero-tracking device is: 
 
 Non-existent  Not in operation  Out of working range  In operation 
 
Initial zero-setting > 20% of Max:  Yes   No  (see R 76-1, A.4.4.2) 
 
E = I + 1/2 e ) )L ) L 
Ec = E ) E0 with E0 = error calculated at or near zero(*) 
 
 Load L  Indication I  Add. load 

 )L 
 Error E  Corrected 

 error Ec 
 mpe 

  9 
 

 8  9  8  9  8  9  8 

(*)     (*)     
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  Passed   Failed 
 
Remarks:
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65(a.). Performance and Permanence Tests for "Single Load-Receiving Element" Legal for Highway 

Vehicle Scales and Permanently-Installed Axle-Load Scale Weighing Elements 
 
 
65a.2.  Section Tests 
 
 An example of a three-section scale: 
 
     4'                 4'                              4'                              4'                              4' 

         

               Section                     Midway                                                      Midway                   Section  
                   1                           between                    Section 2                   between                      3 
                                                sections                                                       sections 
                                                1 and 2                                                        2 and 3 
 

65a.2.1. Conduct at least two complete sets of section tests over each section to at least 90 % of the concentrated 
load capacity (CLC) of the scale.  A single complete shift test is defined in steps (a) through (d). When analyzing 
the return to zero, consideration must be given for the length of time the load was on the scale and possible 
temperature changes that may have occurred during the test. 

 
(a).  The section test will be conducted by loading one end section to the first of at least five test 

loads, moving the load to each section. 
 
(b) Record the error moving the load to each section until the opposite end of the scale is reached, 

recording the error at each section and at each load. 
 
(c) Repeat the section test procedure above in steps (a) and (b) above for each weight increment 

until at least 90 % of the CLC is reached.   
 
(d) Conduct a decreasing-load lest on the section at the end of the scale where the weights can be 

reloaded.   
 

(NOTE)  If possible, the first increment of test weights should equal 500e.  If weights cannot be conveniently applied that 
equal 500e, the first load should equal just below 500e as nearly as possible.  The other tolerance breakpoints should be 
tested if possible. 
 
65a.3  Shift Test 
 
While at the maximum test load, locate the test weights and record the errors at mid-span between sections, and on 
modular scales, each on the right and left side of the module connection line located at each section. This can be done in 
conjunction with one of the section tests.  
 
65a.4. Strain-load Test 
 

65a.4.1. Conduct at least one strain-load test at each end of the scale.  The maximum load applied during the 
strain load shall be in the range of 80 to 100 % of scale capacity.  Distribute the load over the load-
receiving element. 
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65a.4.2. Load the scale with a vehicle or vehicles so the addition of test weights will provide a gross load of 80 
to 100 % of scale capacity.  Determine the "reference point" for the start of the strain-load test.  Add the 
test weights to one of the ends of the scale without exceeding the CLC. 

 
65a.4.3. Do not conduct a decreasing-load test or return to the strain-load reference weight as part of this 

particular strain-load test.  After removing the test weights from the end of the scale, re-establish the 
strain-load reference value and re-apply the test weights to verify the strain-load values repeat the initial 
values. Conduct a decreasing-load test and return to the strain-load reference value as the weights are 
removed as part of this test cycle.  The return to the strain-load reference value shall be within one-half 
of a scale division considering creep and any temperature changes that may have occurred during this 
last test cycle. 

 
65a.4.4. Remove the known test weights and the strain load.  Zero the scale; place the strain load on the other 

end of the scale; establish the strain-load reference value.  Do not use the zero-setting mechanism to set 
the strain load to zero; use the tare mechanism to tare out the strain load.  Use the gross-load zero value 
to conduct a decreasing-load test when removing the strain load in the next test. 

 
65a.4.5. Repeat the strain-load test on the other end of the scale.  After reaching the maximum test load for the 

strain-load test, remove the strain load but leave the known test weights on the scale.  The weight 
indication for the decreasing-load test must be within tolerance for the known test load.  Continue the 
decreasing-load test by removing the known test weights.  Take several readings as the weights are 
being removed.  When all the weights are removed, record the return to zero.  The scale must return to 
zero within one-half of a scale division.  When analyzing the return to zero, consideration must be given 
for the length of time the load was on the scale and possible temperature changes that may have 
occurred during the test. 

 
 65a.4.6. Acceptance tolerances are applied only to the known test load in the strain-load test. 
 
65a.5. Subsequent Type Evaluation (Field) Permanence Tests 
 

65a.5.1. The minimum number of days that a device is required to be in use is 20.  It is not required that a 
certain number of weighing operations be conducted each day for the test period. Performance during 
both tests must be within acceptance tolerances. 

 
65a.5.2. Conduct at least one complete set of section tests over each section, at mid-span between each section 

and on modular scales, each on the right and left side of the module connection line located at each 
section, using minimum of 40 000 lb of known test weights or 50 % of the CLC, whichever is greater. 

 
65a.5.3. Conduct at least one strain-load test at each end of the scale.  The maximum applied load shall be in the 

range of 65 to 100 % of scale capacity. 
 

65a.5.4. If the device does not meet these tolerance limits, the entire test must be repeated, including successful 
initial performance testing and a subsequent test after a minimum of 20 days. 

 
65a.6. Caution Regarding Load Concentration 
 
Concentrating large loads on scale platforms by using weight carts or test equipment using hydraulic jacks may exceed 
the maximum pound-per-square-inch load specification for the deck.  This condition may arise because the small tire area 
of the weight cart in contact with the deck surface could result in a very large load concentration over an unusually small 
area.  This could cause damage to the scale deck. 
 
This situation may occur with a weight cart having a very narrow or short wheelbase and small solid rubber tires.  This 
causes a problem on steel plate decks and could also result in damage to manhole covers.  If the load capacities of weight 
carts increase beyond 25 000 lb, while maintaining solid tread wheels, it is possible that some concrete decks could be 
damaged. 
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65a.7. Permanence Test Use Requirements for Vehicle Scales  
 

65a.7.1. A minimum of 300 weighing operations are required during the test period.  The manufacturer is to log 
the date, time, and weight.  The person conducting the weighing is to initial each testing. 

 
65a.7.2. Only loads which reflect “normal” use, will be counted during the permanence-testing period.4  

 
 65a.7.3. For vehicle scales with a nominal capacity over 75 000 lb: 
 

65a.7.3.1. 50 % of the loads must be above 50 000 lb or 80 % of the CLC, whichever is greater; 
and 

 
65a.7.3.2. 100 % of the loads must be above 20 000 lb or 50 % of the CLC, whichever is 

greater. 
 
 65a.7.4. For all other scales: 
 
  65a.7.4.1. 50 % of the loads must be above 50 % of the scale capacity; and 
 
  65a.7.4.2. 100 % of the loads must be above 20 % of the scale capacity. 
 

65a.7.5. The minimum number of days that a device is required to be in use is 20.  A minimum number of 
weighing operations to be conducted each day for the test period is not specified; however, the 
weighments should represent the scale's normal in-service use. 

 
 65a.7.6. The device will be tested to at least the CLC on the second test. 
 

NOTE: Substitution or strain test methods are acceptable as long as all conditions are met. 
 
 

 
4 The scale may be used to weigh other loads, but only the loads identified are counted as part of the permanence test. 
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Carry-Over Items 
 
1. Recommended Changes to Publication 14 Based on Actions at the 2004 NCWM 

Annual Meeting 
 
The NTEP technical advisor provided the Sector with specific recommendations for incorporating test procedures 
and checklist language based upon actions of the previous Annual Meeting of the NCWM. The Sector was asked to 
briefly discuss each item and provide general input on the technical aspects of the issues. 

(a). Manual Gross Weight Entries 
 

Background: See the Report of the 89th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 320-1for additional background information. During its 2004 Annual Meeting, 
the NCWM agreed to amend NIST Handbook 44 2.20. Scales Code paragraph S.1.12. Manual Gross Weights to 
allow the manual entry of net weights for prepackage applications and for pre-weighed items from other legal-for-
trade scales. 
 
Discussion:  The Weighing Sector considered a proposal from the NIST Technical Advisor to amend NCWM 
Publication 14 Weighing Devices Technical Policy, Checklists, Test Procedures Digital Electronic Scales Section 17 
Manual Weight Entries. 
 
During the discussion, confusion arose regarding identifying preset tare weights (i.e., keyboard tare entry or tare 
stored in memory) as manual weight entries, and this confusion may be attributed to the adopted amended title of the 
amended paragraph S.1.12 “Manual Weights.”  One commenter was concerned that two manual weights may have 
to be entered for weigh-in/weigh-out transactions when there is a loss of communication between separate weighing 
locations and that the manual tare weight entries should be identified. Another commenter suggested additional 
language for paragraph S.1.12 that would state that preset tares do not have to be identified. The NIST technical 
advisor reported that intent of the proposed amendment to S.1.12 did not apply to preset tare weights and that 
amending the title of paragraph S.1.12 to Manual Gross or Net Weight Entries (did what--solved the problem?). 
 
Additionally, the Sector made some editorial suggestions to the proposed amendment to Publication 14 Section 17. 
 
Recommendation:    The Sector recommends that amendments proposed in Appendix A agenda item 1(a) be 
incorporated into Publication 14 Section 17. Manual Weights.   
 
Additionally, the Weighing Sector suggested that the S&T technical advisors make the following editorial 
changes to paragraph S.1.12. of NIST Handbook 44, indicated in underlined text,  to clarify that the amended 
paragraphs do not apply to manually entered tare weights, and that manual net weight entries are non 
retroactive as of January 1, 2005: 
 

S.1.12.  Manual Gross or Net Weight Entries. - A device when being used for direct sale shall accept an entry 
of a manual gross or net weight value only when the scale gross or net2 weight indication is at zero.  Recorded 
manual weight entries, except those on labels generated for packages of standard weights, shall identify the 
weight value as a manual weight entry by one of the following terms:  “Manual Weight,” “Manual Wt,” or 
“MAN WT.”  The use of a symbol to identify multiple manual weight entries on a single document is permitted, 
provided that the symbol is defined on the same page on which the manual weight entries appear and the 
definition of the symbol is automatically printed by the recording element as part of the document. 
[Nonretroactive as of January 1, 1993]  
[Nonretroactive as of January 1, 20052] 
(Added 1992) (Amended 20042)  

________________ 
2 The term “net” was added in 2004 to include net weights entered from items pre-weighed on a legal-for-trade 
scale. 

 (b). Section Capacity Prefix 
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Background: See the Report of the 89th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 320-3 for additional background information. During its 2004 Annual Meeting, 
the NCWM agreed to amend NIST Handbook 44 2.20. Scales Code paragraph S.6.4.3. Section Capacity Prefix and 
Table S.6.3.a. Marking Requirements. During its 2004 Annual Meeting, the NCWM agreed to additional language 
for the 2005 Edition of NIST Handbook 44 regarding the use of abbreviations for the marking of section capacity. 
 
Discussion/Recommendation:  The Weighing Sector considered a proposal from the NIST technical advisor to 
amend NCWM Publication 14 Weighing Devices Technical Policy, Checklists, Test Procedures Digital 
Electronic Scales Section 5. Marking – Livestock, Vehicle, and Railway Track Scales paragraph 5.1 and 
agreed to recommend that amendments proposed in Appendix A, agenda item 1(b) be incorporated into 
Publication 14 Section 5. 

(c). Field Standard Weight Cart 
 
Background: See the Report of the 89th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 320-4 for additional background information to amend NIST Handbook 44 
2.20. Scales Code paragraph item 320-4 N.3.2. Field Standard Weight Carts. During its 2004 Annual Meeting, the 
NCWM agreed to add language in the 2005 Edition of NIST Handbook 44 recognizing field standard weight carts 
for use as a certified test load. 
 
Discussion/Recommendation: The Weighing Sector recommends no further action on this item. 

(d). Discrimination Test 
 
Background: See the Report of the 89th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 320-5 for additional background information. During its 2004 Annual Meeting, 
the NCWM agreed to amend NIST Handbook 44 2.20. Scales Code paragraph N.1.5 Discrimination Test to add 
additional language to the 2005 Edition of NIST Handbook 44 to clarify discrimination test procedures for testing 
scales with an operational automatic zero setting mechanism. 
 
Discussion:  NCWM Publication 14 already includes procedures to conduct discrimination tests near zero and near 
capacity.  The Sector considered a proposal by the NIST technical advisor to amend Publication 14, Digital 
Electronic Scales Sections 63 "Performance and Permanence Test for Floor Scales" and 69 "Performance and 
Permanence Test for Dynamic Monorail Scales." The Sector discussed that the Publication Section 43 "Zone of 
Uncertainty" should also include test procedures for determining compliance with discrimination test requirements 
that are similar to requirements and tests recommended by Measurement Canada and OIML R 76 for Non-automatic 
Weighing instruments. 
 
Recommendation:  The Weighing Sector recommends that NCWM Publication 14 Sections 43 Zone of 
Uncertainty, 63 Performance and Permanence Test for Floor Scales, and 69 Performance and Permanence 
Test for Dynamic Monorail Scales" be amended to clarify discrimination test requirements and procedures 
as shown in Appendix A, agenda item 1 (d). 

(e).  Automatic Weighing Systems 
 
Background: See the Report of the 89th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 324-1 for additional background information. During its 2004 Annual Meeting, 
the NCWM agreed to change the status of Handbook 44, Section 2.24 Automatic Weighing Systems (AWS) from a 
tentative code to a permanent code.  One of the changes to the tentative code was to remove the type evaluation test 
procedures and incorporate them into NCWM Publication 14.   
 
Discussion/Recommendation: The Weighing Sector reviewed the proposed language, as shown in Appendix A 
agenda item 1(e), which was developed by Andrea Buie of the Maryland NTEP laboratory, and 
recommended that such language be added to Publication 14 Automatic Weighing Systems checklist. The 
Sector also recommended that a meeting should be planned to develop additional changes to Publication 14 
that were identified during the 2002 meeting of the AWS NCWM Work Group.  The Sector further believes 
that much of the work can be accomplished electronically among the participants following the next meeting. 
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2. Identification: Built-for-Purpose Software-based Devices 
 
Background:  See the Report of the 89th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 320-1for additional background information and the proposed language 
considered by the S&T Committee.   
 
At the 2004 NCWM Interim Meeting, the S&T Committee requested that prior to the NCWM Annual Meeting in 
July 2004 the technical advisor to the NTETC Weighing Sector distribute to its members the proposal for the S&T 
Committee’s Agenda Item 310-1 along with a ballot requesting support for the proposal.  Although there were 15 
responses to the ballot and the majority of the members of the Weighing Sector voted affirmatively, there was no 
clear consensus.   
 
At the 2004 NCWM Annual Meeting, the Scale Manufacturers Association (SMA) stated that item 310-1 should not 
go forward for a vote because the ballot of the NTETC Weighing Sector failed to provide clear support for the item.  
A manufacturer stated that the term "microprocessor" is not appropriate because their devices contain numerous 
microprocessors.  Another manufacturer stated that the requirement for marking the current software version number 
would place an unrealistic burden on their company.  The Committee agreed that sufficient opposition and questions 
were raised during the open hearing to demonstrate that the item is not sufficiently developed to be a voting item at 
this meeting.  The Committee agreed to make item 310-1 an information item to be returned to the NTETC 
Weighing and Measuring Sectors for further development. 
 
Discussion:  The Weighing Sector reviewed the background information from the NCWM S&T Committee, 
previous Sector recommendations, and information regarding international activities.  The Sector also reviewed an 
updated proposal for S&T agenda item 310-1 from NIST/WMD.  The updated proposal included new and amended 
definitions and attempted to address concerns raised during the NCWM S&T Committee and open hearing 
deliberations on this item. The definition for “not-built-for-purpose” devices was amended to clarify their use as 
auxiliary or peripheral equipment for weighing and measuring devices and systems.   
 
Some of the private Sector members repeated their comments that current electronic weighing and measuring 
equipment technology easily permits the display of required identification information and that there is no technical 
justification for treating these devices differently than not-built-for-purpose devices.   
 
Additionally, the proposed definitions would reclassify most measuring devices according to the physical property 
being measured (e.g., liquid, length, vapor, cryogenic, etc.). Since the proposed new definition for measuring 
devices applies to all types of Handbook 44 devices, there was some concern that laws and regulations would need 
changing because many states’ statutes are written using the “weighing and measuring” device terminology.   
 
Recommendation:  The Sector recommended the following updated proposal submitted by NIST/WMD with 
suggestions from the Weighing Sector be forwarded to the NTETC Measuring Sector for its review and 
comments.   
 
Add new Terms and Definitions as follows: 
 

measuring device (general) – A device (instrument) intended to be used to make measurements, alone 
or in conjunction with supplementary devices. (VIM) 
 
measuring system (general) - An  instrument or group of instruments that serves to make 
measurements, alone or in conjunction with supplementary devices. (VIM) 
 
electronic devices – A device operating by the principles of electronics, which may consist of one or 
more subassemblies and performs a specific function(s). (ASTM)  
 
not-built-for-purpose device --  Any electronic peripheral or auxiliary device or element which was 
not originally manufactured with the intent that it be used as, or part of, a weighing or measuring 
device or system. 
 
metrological software version (revision) – A designation that specifically defines the metrological 
software version used in a measuring instrument, system, or peripheral/auxiliary device with field 
programmable or downloadable metrological software). 
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weighing device (instrument) --  A measuring instrument that serves to determine the mass of a body 
by using the action of gravity on said body.  The instrument may also be used to determine other 
quantities, magnitudes, parameters or characteristics related to the determined mass. According to 
its method of operation, a weighing instrument is classified as an automatic or non-automatic 
instrument. (OIML R 76)   

 
Amend the definition for built-for-purpose device as follows: 
 

built-for-purpose device – Any main, peripheral, or auxiliary device or element which was 
manufactured with the intent that it be used as, or part of, a weighing or measuring device or system. 

 
Amend General Code paragraph G-A.1. Commercial and Law Enforcement Equipment as follows: 
 

G-A.1.  Commercial and Law Enforcement Equipment. - These specifications, tolerances, and other 
technical requirements apply as follows: 
 
(a) To commercial weighing and measuring devices or systems equipment; that is, to weights, and 
measures, and weighing and measuring devices or systems commercially used or employed in 
establishing the size, quantity, extent, area, or measurement of quantities, things, produce, or articles 
for distributed or consumed, purchased, offered, or submitted for sale, hire, or award, or in 
computing any basic charge or payment for services rendered on the basis of quantity determination 
weight or measure. 
 
(b)To any accessory attached to or used in connection with a commercial weighing or measuring 
device when such accessory is so designed that its operation affects the accuracy of the device. 
 
(c) To weighing and measuring devices or systems equipment in official use for the enforcement of 
law or for the collection of statistical information by government agencies. 
 
(These requirements should be used as a guide by the weights and measures official when, upon 
request, courtesy examinations of noncommercial equipment are made.) 

   
Amend General Code paragraph G-S.1. Identification as follows: 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the 
measurement process, but not having any metrological effect, shall be clearly marked in accordance 
with Table G-S.1. for the purposes of identification, with the following information: 
 
(a)  the name, initials, or trademark of the manufacturer or distributor; 
 
(b)  a model designation that positively identifies the pattern, or design, or metrological version or 
revision of the device in accordance with Table G-S.1; 
 
(c) the model designation shall be prefaced by the term "Model," "Type," or "Pattern."  These terms 
may be followed by the term "Number" or an abbreviation of that word.  The abbreviation for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.).  The abbreviation for the 
word “Model” shall be “Mod” or “Mod.” 
[Nonretroactive January 1, 2003]  
(Added 2000) (Amended 2001) 
 
[Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 
 
(d) except for equipment with no moving or electronic component parts and not-built-for-purpose, 
software-based electronic devices, a nonrepetitive serial number;   
[Nonretroactive as of January 1, 1968] 
 
(e)  for not-built-for purpose, software-microprocessor-based devices the current software version 
designation or revision number; 
(Added 2003) 
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(ef) the serial number shall be prefaced by words, an abbreviation, or a symbol that clearly identifies the 
number as the required serial number; and 
[Nonretroactive as of January 1, 1986] 
 
(fg) the serial number shall be prefaced by the words "Serial Number" or an abbreviation of that term.  
Abbreviations for the word "Serial" shall, as a minimum, begin with the letter "S," and abbreviations 
for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S 
No.). 
[Nonretroactive as of January 1, 2001] 
 
(gh) Ffor devices that have an NTEP Certificate of Conformance (CC), the CC Number or a 
corresponding CC addendum number shall be prefaced by the terms "NTEP CC," "CC," or 
"Approval."  These terms may be followed by the term "Number" or an abbreviation of that word.  The 
abbreviation for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.). 
[Nonretroactive as of January 1, 2003] 
 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001 and 2003) 

 
Delete General Code paragraph G-S.1.1. Location of Marking Information for Not-Built-for-Purpose, 
Software-based Devices and renumber G-S.1.2. Remanufactured Devices and Remanufactured Main 
Elements as follows: 
 

G-S.1.1.  Location of Marking Information for Not-Built-for-Purpose, Software-based Devices. - For not-
built-for-purpose, software-based devices, the following shall apply:  
 
(a) the manufacturer or distributor and the model designation shall be continuously displayed or marked 
on the device (see note below), or 
 
(b) the Certificate of Conformance (CC) Number shall be continuously displayed or marked on the 
device (see note below), or   
 
(c) all required information in G-S.1. Identification. (a), (b), (c), (e), and (h) shall be continuously 
displayed.  Alternatively, a clearly identified “view only” System Identification, G-S.1. Identification, or 
Weights and Measures Identification shall be accessible through the “Help” menu. Required 
information includes that information necessary to identify that the software in the device is the same 
type that was evaluated. 
 
Note:  Clear instructions for accessing the remaining required G-S.1. information shall be listed on the 
CC.  Required information includes that information necessary to identify that the software in the device 
is the same type that was evaluated. 
[Nonretroactive as of January 1, 2004] 
(Added 2003) 
 
G-S.1.12.  Remanufactured Devices and Remanufactured Main Elements. - All remanufactured devices 
and remanufactured main elements shall be clearly and permanently marked for the purposes of 
identification with the following information: 
 
(a) The name, initials, or trademark of the last remanufacturer or distributor; 
 
(b) The remanufacturer's or distributor's model designation if different than the original model 
designation. 
[Nonretroactive as of January 1, 2002]  
(Added 2001) 
 
Note:  Definitions for “manufactured device,” “repaired device,” and “repaired element” are also 
included (along with definitions for “remanufactured device” and “remanufactured element”) in 
Appendix D, Definitions. 
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Add new Table G-S.1. Identification as follows: 
 

Table G-S.1. Identification 

 Built-for-Purpose 
Instruments, Elements, or Systems 

Not-Built-for-Purpose 
Devices or Elements 

Name, initials, or trademark of the 
manufacture or distributor M D2 

Model designation M1 D2 

Specific model designation3 M1 or D  

Serial number M Not required 

Metrological version or revision 
designation3 M or D NA D 

Certificate of Conformance (CC) number M or D D2 
M: Physically and permanently marked 

D: Either: (1) displayed by accessing a clearly identified view only System Identification, G-S.1. 
Identification, or Weights and Measures Identification accessible through the “Help” menu. Required 
information includes that information necessary to identify the software in the device is the same type 
that was evaluated, or 
(2) continuously displayed.  Note: For revision or software version number, clear instructions for 
accessing this information shall be listed on the CC in lieu of the “Help” menu.  Required information 
includes that information necessary to identify the software in the device is the same or subsequent type 
that was evaluated. 
(Nonretroactive as of January 2004) 

Note 
1: 

As a minimum, the model designation (positively identifying the pattern, design, type, series, generic, or 
trademark designation) must be marked on the device.  If the model designation changes with differing 
parameters such as size, features, options, intended application, not Handbook 44 compliant, 
construction, etc., the specific model designation shall be physically marked or continuously displayed or 
be capable of being displayed.   
(Nonretroactive as of January 200X) 

Note 
2: 

As a minimum, either the manufacturer or distributor and the model designation, or the CC Number 
shall be continuously displayed.  Clear instructions for accessing the remaining required 
G-S.1.information shall be listed on the CC, which may be available as an unaltered copy of the CC or 
printed by the device or through another on-site device. 
(Nonretroactive as of January 200X) 

Note 
3: 

Metrological version or revision designation for devices with downloadable or field programmable 
software. 

 
3. Ad Hoc Procedures for Class I and II Scales used in Prescription Filling 

Applications  
 
Source:  2003 NTETC Weighing Sector Agenda Item 14 b 
 
Background:  See the 2003 S&T Committee Annual Report Item 320-2 for additional background information.. 
During its 2003 Annual Meeting, the NCWM agreed to modify paragraph S.1.2.3. of NIST Handbook 44.  The 
approved language was incorporated in the 2004 Edition of NIST Handbook 44.   
 
At its 2003 meeting, the Weighing Sector reviewed the language adopted by the 88th NCWM at its annual meeting 
and discussed a draft checklist developed by Brian Christopher (McKesson) that was distributed to the Sector.  The 
Sector discussed the need to verify that minimum piece weight and piece count limits required by the new language 
in Handbook 44 are effective.  Additionally, NTEP tests should be conducted with counts and loads that are less 
than the minimums in new paragraph S.1.2.3 that verify the scale is prevented from displaying a total piece count 
(e.g., 29 e and/or 9 pieces for samples to determine piece weights).  There was a discussion that the scale cannot be 
recalibrated while evaluating the counting feature.  The manufacturers explained that it is possible to have inaccurate 
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weight measurements and still have correct count indications.  Additionally, the recommended checklist should 
include verification of new marking requirements. 
 
At the request of the Sector, the Publication 14 evaluation checklist submitted by Brian Christopher was further 
developed with the assistance of the participating laboratories, the NTEP director, and the NIST technical advisor, 
and was used on an ad hoc basis until the procedure could be fully evaluated and accepted by the Sector. 
 
The NTEP participating laboratories have used the ad hoc procedures on several evaluations this past year.  Neither 
the applicants nor the laboratories identified any procedural issues.   
 
Discussion:   The Weighing Sector discussed the ad hoc procedures and noted that they did not include a reference 
to Handbook 44 specification paragraph S.2.5.3. Class I and II Prescription Scales with a Counting Feature and 
recommended an amendment to the procedures to correct the omission.   
 
During the review of paragraph S.2.5.3, there was a discussion regarding motion detection requirements for 
recording elements that can print the number of pills when there is no display of weight in the counting mode.  
Currently, there is no language in the Scales Code that requires an effective means to permit the recording of count 
values when the count indication is stable. The Sector discussed the possibility of adding a motion detection 
requirement for the printing or recording of count.  There was also a discussion questioning which “quantity” was 
required to have a stable indication.  The Sector believes that the paragraph could be editorially amended to provide 
clarification that the term “quantity” is intended to be the sample quantity.   
 
The Sector also discussed the ad hoc procedure abbreviations for minimum sample size (MSS), minimum piece 
weight (MPW), and minimum sample size in weight (MSSW) and agreed to recommend that the abbreviations 
should be listed in Publication 14 Section 75 List of Acceptable Abbreviations/Symbols. 
 
Recommendation:    The Weighing Sector recommends the ad hoc procedures, as amended by the Sector, be 
added to Publication 14 as shown in Appendix A agenda item 3.   
 
The Sector also recommends that paragraph S.2.5.3 be editorially amended to clarify that the quantity placed 
on the load-receiving element is for sample piece weight determination as follows: 
 

S.2.5.3.  Class I and Class II Prescription Scales with a Counting Feature. -A Class I or Class II 
prescription scale shall indicate to the operator when the piece weight computation is complete by a 
stable display of the sample quantity placed on the load-receiving element. 

 
Additionally, the Sector recommends amending paragraph S.2.5.1. Digital Indication Elements to clarify that 
the recording of indicated count values must be stable.  
 

S.2.5.3.  Class I and Class II Prescription Scales with a Counting Feature. -A Class I or Class II 
prescription scale shall indicate to the operator when the piece weight computation is complete by a 
stable display of the sample quantity placed on the load-receiving element.   Prescription scales with 
a counting feature and recording element shall be equipped with effective means to permit the 
recording of count values only when the indication is stable within plus or minus 1 piece. 

 
4. S.1.1.c. Zero Indication (Marking Requirements) 
 
Source:  2003 Weighing Sector Agenda Item 19 - Screen Savers on Electronic Cash Registers and Point-of-Sale 
Systems. 
 
Background:  See the Report of the 89th National Conference on Weights and Measures, NTEP Committee Report 
2003 NTETC Weighing Sector Meeting Summary agenda item 19, and the S&T Committee Report agenda item 
320-8 for additional background information.  
 
Discussion/Recommendation:  The Sector reviewed the background information and accepted the 2004 S&T 
Committee interpretation of the intent of the 78th NCWM.  However, the majority members of the Sector 
stated that no additional wording was needed since changes had already been added to Publication 14 that 
clarified that additional marking is required for weighing devices that use indications other than a digital 
zero to indicate the scale is operational and at a zero-balance condition.   



2004 NTETC Weighing Sector DRAFT SUMMARY 
 

Page 9 of 50 
 October 26, 2004 

 
During the discussion, some of the Sector members stated that is not appropriate for the Sector to further 
develop the proposal when the S&T Committee interpretation answered the Sector's questions.  Additionally, 
the Sector stated that commenting on S&T Committee agenda items that have no impact on type evaluation 
and Publication 14 have a low priority and are typically discussed at the end of the Sector meeting if time 
permits.   
 
The Sector recommends that no changes be made to the existing language in Handbook 44 Scales Code 
paragraph S.1.1. (c) Zero Indication.  Additionally, the Sector did not have time at the end of its meeting to 
further discuss this item. 

New Items 
 
5. Bench/Counter Scale Shift Test and Definitions 
 
Source:  NIST WMD 
 
Background:   During the 2002 meeting of the Weighing Sector, the NTEP director reported some confusion in the 
classification of bench/counter scales and other platforms and the location of test load while performing a shift test.  
Bench/counter and other platforms have different shift test positions depending if a scale is located on a counter or 
on the floor. The problem is compounded when a family of scales covers both bench/counter and other platform 
applications.  Bench and counter scale shift tests are conducted with a one-half capacity test load centered 
successively at four points equidistant between the center and the front, left, back and the right edges of the load-
receiving element (N.1.3.1.).  Other platform scale shift tests are conducted with a one-half capacity test load 
centered, as nearly as possible, successively at the center of each quadrant.   
 
The Weighing Sector proposal to amend Handbook 44 was intended to align the U.S. and Measurement Canada’s 
shift test procedures that are based on the number of load supports in the scale.  During the 2003 NCWM Annual 
Meeting, the Specifications and Tolerance Committee (S&T) agreed with comments from industry and weights and 
measures officials that paragraphs N.1.3.1. and N.1.3.8 already adequately address shift test procedures and any 
change would create confusion.  The Committee agreed that the proposal to modify the definition of counter scale, 
as written, does not provide weights and measures officials with a means to determine the shift test procedure that is 
appropriate for a scale design (single or four load supports).  The Committee recognized the difficulty or reluctance 
of field officials to dismantle a scale to determine its design. Consequently, the Committee changed this item’s 
status to an information item and recommended that the Weighing Sector consider the practice of including scale 
design information on all NTEP Certificates of Conformance to assist officials in performing shift tests. 
 
The NIST technical advisor revised the 2002 Sector proposal to remove the reference to the number of load 
supports, align Handbook 44 shift test procedures for scales with OIML R 76, and delete the definition for bench 
and counter scales.  The NTEP participating laboratories have been requested to conduct a series of tests on 
instruments currently under NTEP evaluation comparing shift test results between the current Handbook 44 
procedures and the shift test procedures in the following proposal. Note:  The proposal does not permit corner 
testing for scales less than or equal to 150 kg.  This limit was selected since corner testing is allowed if there are not 
enough test weights to perform the shift test, or if the scale has four load supports and Table 4 Minimum Test 
Weights requires that scales with a capacity of 150 kg or less have test weights up to 100 percent of the scale 
capacity. 
 
Proposal:  Delete the definition of Bench and Counter Scale: 
 

 bench scale.  See "counter scale."[2.20] 
 
counter scale.  One that, by reason of its size, arrangement of parts, and moderate nominal capacity, is 
adapted for use on a counter or bench.  Sometimes called "bench scale."[2.20] 

 
Delete Scales Code paragraph N.1.3.1. Bench and Counter Scales:   
 

N.1.3.1.  Bench or Counter Scales. - A shift test shall be conducted with a half-capacity test load centered 
successively at four points equidistant between the center and the front, left, back, and right edges of the 
load-receiving element. 
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Renumber remaining N.1.3.X paragraphs and amend paragraph N.1.3.8 as follows: 
 

N.1.3.78.  All Other Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load 
Weighers, and Portable Axle-Load Weighers. - A shift test shall be conducted using the following 
prescribed test loads and test patterns.  For livestock scales, the shift test load shall not exceed one-half 
the rated section capacity or one-half the rated concentrated load capacity, whichever is applicable.  
A shift test shall be conducted using either: 
 

(a) A one-quarter nominal capacity test load centered as nearly as possible, successively over 
each main load support as shown in the diagram below; or 
(Added 2003) 

  (b) A one-half nominal capacity test load centered as nearly as possible, successively at the center 
of each quarter of the load-receiving element as shown in the diagram below. 

 
(a) For scales greater than 150 kg (300 lb) a shift test load may be conducted by either using one-

third nominal capacity test load centered as nearly as possible at the center of each quarter of 
the load receiving element as shown in Figure 1 below, or by using a one-quarter nominal 
capacity test load centered as nearly as possible, successively over each corner of the 
weighing/load receiving element as shown in Figure 2 below. 

 
(b) For scales with a nominal capacity of 150 kg (300 lb) or less, a shift test load shall be conducted 

using a one-third nominal capacity test. The load shall be applied centrally in the segment if a 
single weight is used, or applied uniformly over the segment, if several small weights are used. 

 
(c) For livestock scales, the shift test load shall not exceed one-half the rated section or concentrated 

load capacity using the prescribed test pattern as shown in Figure 1, or one-quarter the section 
or concentrated load capacity as shown in Figure 2 below. 

  
 

(Amended 1987, and 2003, and 200X)  
 
Discussion/Recommendation:  The NIST technical advisor reported that no data had been received by the 
time of the Sector meeting.  The Weighing Sector continues to support aligning the shift test requirements in 
Handbook 44 with the equivalent requirements in OIML R 76 Non-automatic Weighing Instrument to the 
fullest extent possible. 
 
The Sector agreed with the proposal and commented that the exact test load of one-third capacity is not 
required or necessary.  They also agreed that the test load of one-third capacity in the recommended test 
positions is roughly equivalent to one-half capacity in the current test load position for bench and counter 
scales.  Since the test positions for other platform scales are not changed in this proposal and are tested at 
one-third instead of one-half capacity, the Sector believes that data should be collected to verify that the 
proposed test load would not pass scales that would have failed under the current test load requirements.   
 
The Sector agreed to forward the above proposal as an information or developmental item to the regional 
weights and measures associations and the NCWM S&T Committee.  The Sector further requests data 
demonstrating the performance differences or similarities between the current and proposed test procedures 
from the NTEP labs and other jurisdictions. 
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6. Automatic Zero-Setting Mechanism (Zero-Tracking) 
 
Source:  NIST WMD 
 
Background:   During the 2002 meeting of the Weighing Sector discussion on shift test positions, the NTEP 
director reported some confusion in the classification of bench/counter scales and other platforms and the range of 
the automatic zero-setting mechanism (AZSM).  Bench/counter and other platforms have different zero-tracking 
requirements depending if a scale is located on a counter or on the floor. The problem is compounded when a family 
of scales covers both bench/counter and other platform applications.  Bench and counter scale limit for AZSM is 
0.6 e (S.2.1.3. a).  Other platform scales limit AZSM to 1.0 e (S.2.1.3. c).   
 
The NIST technical advisor and the participating NTEP laboratories recommended the following proposal to amend 
Handbook 44, Scales Code paragraph S.2.1.3 Scales Equipped with an Automatic Zero-Setting Mechanism to 
remedy the problem and partially align AZSM requirements with Measurement Canada and OIML R 76 
recommendations.  The following proposal retains AZSM requirements for Class III L weighing instruments. 

 
S.2.1.3.  Scales Equipped with an Automatic Zero-Setting Mechanism (Zero Tracking). - Under normal 
operating conditions the maximum load that can be "rezeroed," when either placed on or removed from the 
platform all at once, shall be: 
 
S.2.1.3.1. - For scales manufactured before January 1, 200X, the maximum load that can be "rezeroed," 
when either placed on or removed from the platform all at once under normal operating conditions, shall 
be: 

 
(a) for bench, counter, and livestock scales:  0.6 scale division; 
 
(b) for vehicle, axle-load, and railway track scales:  3.0 scale divisions; and 
 
(c) for all other scales:  1.0 scale division. 
[Nonretroactive and enforceable as of January 1, 1981] 
 

S.2.1.3.2. - For scales manufactured after January 1, 200X, the maximum load that can be "rezeroed," 
when either placed on or removed from the platform all at once under normal operating conditions, shall 
be: 

 
(a) for vehicle, axle-load, and railway track scales:  3.0 scale divisions; and 
 
(b) for all other scales:  0.5 scale division. 
 [Nonretroactive and enforceable as of January 1, 200X] 

 
S.2.1.3.31.  Automatic Zero-Setting Mechanism (Zero Tracking) on Class III L Devices - Class III L 
devices equipped with automatic zero-setting mechanisms shall be designed with a sealable means to allow 
the automatic zero setting to be disabled during the inspection and test of the device.  
[Nonretroactive as of January 1, 2001] 
(Added 1999) (Renumbered 200X) 

 
Discussion/Recommendation: The Sector agrees with the concept of the proposal and the alignment of 
Handbook 44 with OIML R 76.  The public Sector members discussed the implication the proposal may have 
on field officials in determining the date of manufacture of other platform scales (i.e., floor scales) when 
verifying compliance with AZSM (zero-tracking) requirements. Since other platform scales currently have a 
zero tracking requirement of 1 e, some of the public members were concerned about the ability of field 
officials to determine the date of manufacture of these scales to verify if it complied with 1 e or 0.5 e. 
 
The private Sector members were concerned with the effective date of the proposed requirements and 
suggested a delay of several years in the effective date.  This would allow manufacturers to avoid costly 
changes to their products that are nearing the end of their production cycle.  This may also allow time for 
field officials to become trained to the requirements before the requirement becomes effective.    
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The Sector recommended this item be forwarded to the regional weights and measures association and the 
NCWM S&T Committee as a developmental item in order to gather information on the impact on field 
evaluations. 
 
7.  Prescription Scale with an Operational Counting Feature 
 
Source:  Mettler Toledo 
 
Background:  Handbook 44, paragraph S.6.6. Counting Feature, Minimum Individual Piece Weight and Minimum 
Sample Piece Count states: 
 

S.6.6. Counting Feature, Minimum Individual Piece Weight and Minimum Sample Piece Count – A 
Class I or Class II prescription scale with an operational counting feature shall be marked with the 
minimum individual piece weight and minimum number of pieces used in the sample to establish an 
individual piece weight. 

 
This marking is unnecessary if proper operation is confirmed during the NTEP evaluation using the defined 
minimum values since paragraph S.1.2.3. states:  
 

S.1.2.3. A Class I or Class II prescription scale with an operational counting feature shall not calculate a 
piece weight or total count unless the sample used to determine the individual piece weight meets the 
conditions: 

 
minimum individual piece weight is greater than or equal to 3 e; and  
minimum sample piece count is greater than or equal to 10 pieces. 
(Added 2003) 

 
During the NTEP evaluation a series of tests are conducted to determine these values as a minimum operation 
requirement.  These tests could also be conducted in the field to confirm continued compliance with this 
requirement. 
 
For example:   
 
A test weight equal to 30 e or more is placed on the platter; a sample size of less then 10 is entered or selected.  If 
the device displays a total count, the instrument fails the test. 
 
A test weight of less than 30 e is placed on the platter; a sample size of 10 or more is entered or selected.  If the 
device displays a total count, the instrument fails the test. 
 
A test weight of less than 30 e is placed on the platter; a sample size of less than 10 is entered or selected.  If the 
device displays a total count – the instrument fails the test. 
 
A test weight equal to 30 e is placed on the platter; a sample size of 10 is entered or selected.  If the device displays 
the proper count, the instrument passes and the marking requirements are waived.  If the evaluation shows that the 
minimum sample weight must be greater than 30 e or the sample size must be greater than 10 for the instrument to 
perform an accurate count, the marking requirements are mandatory. 
 
It is certainly within a scale's ability to compare the operator entered or selected, the sample size to ensure that the 
number is 10 or greater, and then to divide the weight on the platter to ensure that the sample weight is equal to or 
greater than 30 increments.  The above test examples would confirm compliance to this requirement and remove the 
need to have this information marked on the scale. 
 
The submitter of this item recommended amending Handbook 44, Scales Code, S.6.6. to remove the marking 
requirements for the minimum individual piece weight and minimum number of pieces providing the instrument 
conforms to both individual minimum values as stated in paragraph S.1.2.3. as follows: 
 

S.6.6. Counting Feature, Minimum Individual Piece Weight and Minimum Sample Piece Count – A Class 
I or Class II prescription scale with an operational counting feature shall be marked with the minimum 
individual piece weight and minimum number of pieces used in the sample to establish an individual piece 
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weight if the minimum individual piece weight or the minimum number of pieces used to establish an 
individual piece weight is different from that specified in S.1.2.3. a and b.    

 
NOTE: The NIST technical advisor suggests that the Sector consider the potential confusion created or implications 
involved if an applicant submits a scale with minimums smaller than specified in S.1.2.3. a and b.  
 
Discussion/Recommendation:  Mettler Toledo withdrew this item from the Weighing Sector agenda since the 
proposal did not relate to problems encountered with Publication 14 type evaluation procedures.  
Additionally, there was no additional time at the end of the meeting to further discuss this item.  
 
8. “#” Symbol 
 
Source:   Rice Lake Weighing Systems (RLWS) 
 
Background:    NCWM Publication 14 Section 75 List of Acceptable Abbreviations/Symbols lists “#” as an 
acceptable (but discouraged) symbol for recorded representations for electronic cash registers (ECR) and 
point-of-sale systems.  RLWS reasons that if the symbol is suitable for recorded representations for ECRs, there is 
no justification for its prohibition for other recorded representations or markings. It should either be Acceptable or 
Not Acceptable. 
 
According to the 61st NCWM Annual Report, the “#” was originally allowed in 1976 because of space limitations 
on recording elements. The “#” only took up one column where “lb” took two columns. The “#”was also allowed 
since it was reported that it is used in the dictionary. 
 
The NIST technical advisor also noted the symbol is known by many names such as the octothorp, dry pound, 
avoirdupois pound, number, hash, sharp, crunch, hex, grid, crosshatch, square, pig-pen, ticktacktoe, scratch mark, 
thud, thump, and splat.  In cartography, it is the symbol for a village (eight fields around a central square).  The U.S. 
usage is derived from an old-fashioned commercial practice of using a "#" suffix to tag pound weights on bills of 
lading.  Outside the U.S., the symbol is usually pronounced "hash" (the British symbol for pound is “£”). 
 
The submitter recommends that the “#” symbol should be removed from Publication 14 as an acceptable symbol and 
be reclassified as no longer acceptable based upon the changes in printer technology over the past 30 years and 
multiple definitions of the “#” mark.  Additionally, Handbook 44 Scales Code footnote for paragraph S.1.8.4. 
Recorded Representations, Point-of-Sale Systems should be amended to eliminate the use of the “#” symbol as 
follows: 
 
1 Weight values shall be identified by kilogram, kg, grams, g, ounces, oz, pound, or lb, or the sign "#.".  For devices 
interfaced with scales indicating in metric units, the unit price may be expressed in price per 100 grams.    
(Amended 200X)   
 
Discussion/Recommendation:  The Weighing Sector agreed that the “#” symbol should be removed from 
Publication 14 as an acceptable symbol and be reclassified as no longer acceptable based upon the changes in 
printer technology over the past 30 years and multiple definitions of the “#” mark.  Additionally, Handbook 
44 Scales Code footnote for paragraph S.1.8.4. Recorded Representations, Point-of-Sale Systems should be 
amended to eliminate the use of the “#” symbol as follows: 
 

1 Weight values shall be identified by kilogram, kg, grams, g, ounces, oz, pound, or lb, or the sign "#.".  
For devices interfaced with scales indicating in metric units, the unit price may be expressed in price per 
100 grams.    
(Amended 200X)   

 
9. Elimination of Temperature Testing for Separable Weighing/load-receiving 

Elements 
 
Source:   Rice Lake Weighing Systems (RLWS) 
 
Background:  RLWS has reported temperature testing (influence factor) failures of separable 
weighing/load-receiving elements that incorporate load cells that have an NTEP Certificate of Conformance (CC).  
RLWS builds the instrument to be submitted for tests using load cells from their inventory, installs them into a 
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weighing/load-receiving element, and performs the room temperature testing before submitting the instrument to the 
NTEP laboratory for evaluation.  The instrument will pass all applicable tests performed at room temperature but 
fails the temperature test. RLWS reported that the load cells are from a well-known and respected load cell 
manufacturer.  When RLWS contacted the load cell manufacturer, they responded by stating, “You should have told 
us these load cell were for NTEP testing.”   RLWS stated that the load cell manufacturer will send them four 
“GOLDEN” load cells that have been separately temperature tested to enable the weighing/load receiving element to 
pass temperature testing.   RLWS further stated that it takes between 4 to 6 weeks or longer to receive load cells if 
they are requested for a weighing/load-receiving element to be submitted for NTEP evaluation. 
  
An NTEP laboratory reported to RLWS that load cell manufacturers told other weighing/load-receiving element 
NTEP applicants the same thing after their weighing/load-receiving element failed the NTEP temperature testing. 
  
RLWS does not believe that separable weighing/load-receiving elements using load cells that have an NTEP CC 
should be subject to additional temperature testing for the following reasons: 
 
• Weighing/load receiving elements over 2000 lb are not subject temperature testing by NTEP; 
• The NCWM Conformity Assessment program will help assure that production load cells comply with 

temperature and other influence factor requirements; and 
• The costs associated with the temperature test for the weighing/load-receiving element can become excessive 

when the load cells already comply with temperature tests, especially if there is a failure.  RLWS has provided a 
breakdown of NTEP costs associated with the temperature test using the Ohio NTEP laboratory rate schedule. 

 
Time Cost  Description 
1 hour $110 Set-up of weighing/load-receiving element 
2 hours $220 Full test (increasing/decreasing, shift, corner) 
1 hour $110 Increasing/decreasing at temperature. –10 o (FAIL) 

Chamber $200 Billed for a half cycle of the temperature chamber 
1 hour $110 Ship weighing/load-receiving element back to manufacturer 

* Ship weighing/load-receiving element back to manufacturer 
* Order “GOLDEN” load cells to pass temperature tests 
* Remove original load cells, install new load cells, and re-test at room temp  
* Ship weighing/load receiving element back to lab 

1 hour $110 Setup of weighing/load receiving element 
2 hours $220 Full test (increasing/decreasing, shift, corner) 
1 hour $110 Increasing/decreasing at temperature. 
Total $1190 Costs to the point where the failure occurred 

*  Additional time to complete an evaluation and applicant costs 
 
RLWS acknowledged that Measurement Canada does not approve load cells and that temperature testing may still 
be required for an evaluation approval under the Mutual Recognition Agreement. 
 
The NIST technical advisor has contacted two load cell manufacturers and inquired what they did to provide a scale 
applicant with “golden” load cells.  They reported that they retest and select the load cells that are well within the 
error requirements.  They also acknowledged that load cells are NTEP evaluated in ideal loading conditions.  There 
are no load cell tests that simulate off-center loading caused by deflection of the load-receiving element and changes 
to the mechanical interface at different temperatures between the load cell mount and the load-receiving element. 
 
RLWS recommended amending Publication 14 by removing the temperature testing of separable bench and other 
platform weighing/load receiving elements and establishing a new tolerance for these devices while tested at room 
temperature. 
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Divisions 
Acceptance Tolerances 

Complete Weighing 
Device 

Acceptance Tolerances 
Weighing/load-receiving 

Element with Temp 
Testing 

Acceptance Tolerances 
Weighing/load-receiving Element only 

room Temp Testing 

0 to 500 0.5 e 0.35 e 0.30 e  (proposed) 
501 to 2000 1.0 e 0.70 e 0.60 e  (proposed) 

2001 to 4000 1.5 e 1.05 e 0.70 e  (proposed) 
4001 to 10 000 2.0 e 1.40 e 0.80 e  (proposed) 

 
This recommended new tolerance applies to weighing/load-receiving elements that meet the following criteria:  
 
1. Weighing elements must have NTEP-approved load cells with an nmax of 5000 and must be approved for 

temperatures –10 °C to + 40 °C (14 °F to 104 °F). 
 
2. Weighing elements Certificate of Conformance (CC) will specify the load cell used during the evaluation and 

state that a similar NTEP-approved load cell could be used. 
 

NOTE: The replacement load cell must have an nmax of 5000 and be approved for temperatures –10 °C to + 
40 °C (14 °F to 104 °F). 

  
The Weighing Sector should consider that the proposed change to amend Publication 14 tolerances for 
weighing/load-receiving elements tested at room temperature would likely require supporting language in NIST 
Handbook 44. Additionally, the proposal, as submitted, will continue to require temperature testing if the load cell 
does not have an NTEP CC for load cells or if the load cells have a temperature range other than –10 °C to 40 °C.    
 
The technical advisor seeks input from manufacturers that are holders of OIML R 76 test reports conducted by other 
international laboratories and report on the international policies regarding the testing of these devices that use 
OIML R 60 load cells. 
 
Discussion:  During the discussion of this item, the NIST technical advisor reported that load cell manufacturers do 
not make special cells for weighing/load-receiving elements that are submitted for type evaluation.  The load cell 
manufacturers reported that they select load cells with errors that are well within the maximum permissible errors if 
they know that a weighing/load-receiving element is to be submitted for type evaluation.  
 
Some of the NTEP participating laboratories reported that they continue to see problems with weighing/load-
receiving elements during the influence factor tests that do not comply with tolerances.  The NTEP applicants have 
stated that the materials used in the construction of weighing/load-receiving elements and components in load cell 
junction boxes that are affected by influence factors were the reason the device failed influence factor testing.   
 
A manufacturer commented that weighing/load-receiving elements above 2000 lb are also required to comply with 
influence factor requirements and suggested that NTEP perform testing above the 2000 lb limit.  Another 
manufacturer stated that international laboratories testing for compliance with OIML R 76 for Non-automatic 
Weighing Instruments do not evaluate weighing/load-receiving elements above 1000 kg (2000 lb).  Additionally, the 
manufacturer reported that R 76 used a different apportion of errors for evaluation of elements (modules) that 
reduced the problems encountered by NTEP.  
 
The NTEP director expressed a concern with the current apportionment of errors for separable elements and load 
cells.  The load cells used in weighing/load-receiving elements have an “M” (multiple load cell application) 
designation, which means that a 1.0 factor is applied to the applicable tolerance.  This may present a problem with 
weighing/load-receiving elements since they are evaluated to a tighter tolerance (0.7 time the applicable tolerance) 
than the load cells. 
 
Recommendation: Based upon the discussion and comments, the submitter withdrew its proposal. 
 
10. Time Dependence Tolerances 
 
Source:  NIST WMD and NTEP Laboratories 
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Background:  John Elengo, in his comparison of Handbook 44, OIML R 76 – Non-automatic Weighing 
Instruments, and OIML R 60 – Load Cells, provided the following background information on the development and 
evolution of Handbook 44 Scales Code T.N.4.5. Time Dependence.   
 

Prior to the establishment of Handbook 44 paragraph T.N.4.5, there was no such U.S. requirement for “creep” 
and, at the time of its consideration, the OIML requirement was based on a four- (4-) hour period.  This was 
considered excessive, especially since the error is primarily that of the load cells used in a scale. Generally, the 
greatest amount of load cell creep occurs during a short period (minutes) immediately following a step change 
in load.  Thereafter, the output becomes more and more constant.  Hence, Handbook 44 adopted a one-hour 
requirement rather than a 4–hour requirement. Some years later and during the course of revising OIML R60, it 
became evident that most international evaluation laboratories were not conducting the four-hour test but a 
shorter one, and the creep proved to stabilize sufficiently during this shorter test.  The assumption was made 
that it would meet the four-hour requirement.  This assumption was verified by sample tests.  Based on this 
experience and that gained in the international comparison of load cell evaluations, the international working 
group for R 60 concluded that a 30-minute test is sufficient provided that, in addition to measuring the 
difference over a 30-minute period, the difference occurring in the last 10 minutes of this period be measured 
also.  A more restrictive allowance than the total allowance for the 30-minute period is applied to the 10-minute 
period difference in order to assure that the creep is becoming more and more constant and not increasing. 
OIML R 76 adopted the R 60 30-minute requirement.   In so doing, the requirement now applies to the 
instrument as a whole and not only to the load cell.   If main components other than the load cell are a source of 
creep, they can be accounted for using the principle of apportionment of errors (including the assignment of 
fractions pi to those various separate main components of an instrument that can be evaluated separately).  
[refer to R76-1, 3.5.4] 

 
This item was further discussed at the 2004 meeting of the NTEP participating laboratories where they agreed to 
forward a proposal to align Handbook 44 with R 76 and R 60.  However, there was some discussion about the 
accuracy class marking for load cells (A, B, C, and D).  Steve Patoray indicated that OIML recommended load cells 
be marked with letter accuracy class designations so that load cells would not be confused with scales. This is 
consistent with the NTEP policy that a load cell by itself does not constitute a weighing/load-receiving element. The 
labs felt that there would be confusions by field inspectors if scales could have load cells marked with either an 
alpha or numeric accuracy class. 
 
The NIST technical advisor recommended amending paragraph T.N.4.5 and adding new paragraphs T.N.4.5.1 and 
T.4.5.2 to include performance and zero return requirements that are aligned with OIML R 76 and R 60 as follows: 
 
T.N.4.5.  Time Dependence (Creep) for Non-automatic Weighing Instruments (Scales) during Type 
Evaluation. - At constant test conditions, the indication 20 seconds after the application of a load and the indication 
after 1 hour shall not differ by more than:  

 
(a) one-half of the absolute value of the applicable tolerance for the applied load for class III L devices; and 

 
(b) the absolute value of the applicable tolerance for the applied load for all other devices. 
(Amended 1989) 

 
T.N.4.5.1.  A non-automatic weighing instrument of Class II, III, and IIII shall meet the following requirements 
at constant test conditions: 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 

placing a load and the indication observed during the following 30 minutes shall not exceed 0.5 e.  
 
(b) However, the difference between the indication obtained at 15 minutes and that at 30 minutes shall not 

exceed 0.2 e. If these conditions are not met, the difference between the indication obtained immediately 
after placing a load on the instrument and the indication observed during the following four hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 
(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of any load 

which has remained on the instrument for one half hour, shall not exceed 0.5 e. 
 
 For a multi-interval instrument, the deviation shall not exceed 0.5 e1 (first weighing segment). 
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On a multiple range instrument, the deviation on returning to zero from Maxi (load in the applicable weighing 
range) shall not exceed 0.5 ei  (interval of the weighing segment). Furthermore, after returning to zero from any 
load greater than Max1 (capacity of the first weighing range) and immediately after switching to the lowest 
weighing range, the indication near zero shall not vary by more than e1 (interval of the first weighing range) 
during the following 5 minutes. 

 
T.N. 4.5.2. A weighing instrument of Class III L shall meet the following requirements: 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 

placing a load and the indication observed during the following 30 minutes shall not exceed 1.5 e.  
 
(b) However, the difference between the indication obtained at 15 minutes and that at 30 minutes shall not 

exceed 0.6 e. If these conditions are not met, the difference between the indication obtained immediately 
after placing a load on the instrument and the indication observed during the following four hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 
The deviation on returning to zero as soon as the indication has stabilized, after the removal of any load which has 
remained on the instrument for one-half hour, shall not exceed one-half of the absolute value of the applicable 
tolerance for the applied load for Class III L devices. 
 
Add new paragraphs T.N.4.6 through T.N.4.6.3 and Table T.N.4.6.2 to include tolerances for load performance and 
zero repeatability that are aligned with OIML R 60. 
 
T.N.4.6.  Time Dependence (Creep) for Load Cells during Type Evaluation. – A load cell (force transducer) 
marked with an accuracy class, shall meet the following requirements at constant test conditions: 
 

T.N. 4.6.1. - With a constant maximum load for the measuring range, Dmax, between 90 % and 100 % of 
maximum capacity, Emax, applied to the load cell, the difference between the initial reading and any reading 
obtained during the next 30 minutes shall not exceed the absolute value of the maximum permissible error 
(mpe) for the applied load (see N.4.6.2.). The difference between the reading obtained at 20 minutes and the 
reading obtained at 30 minutes shall not exceed 0.15 times the absolute value of the mpe (see N.4.6.2.). 

 
T.N.4.6.2. - The mpe for creep shall be determined from Table 5 using the following apportionment factors 
(pLC): 
  
pLC = 0.7 for load cells marked with S (single load cell applications), and 
pLC = 1.0 for load cells marked with M (multiple load cell applications) 

 
Table T.N.4.6.2. Maximum Permissible Errors (mpe) On Type Evaluation 

Tolerance 
(mpe) 

Load (m) 
Class I Class II Class III Class IIII 

pLC x 0.5v 0 ≤ 50 000v 0  ≤ m ≤ 5000v 0 ≤ m ≤ 500v 0 ≤ m ≤ 50 
pLC x 1.0v 50 001v ≤ m ≤ 200 000v 5001v ≤ m ≤ 20 000v 501v ≤ m ≤ 2000v 51v  ≤ m ≤ 200v 
pLC x 1.5v 200 001v < m 20 001v ≤ m ≤ 100 000v 2001v ≤ m ≤ 10 000v 201v  ≤ m ≤ 1000v 

 Load m, Class III L  
pLC x 0.5v 0 ≤ m ≤ 500v  
pLC x 1.0v 501 ≤ m ≤ 1000v *  

* Add 0.7 to the tolerance for each 500 v of load or fraction thereof up to a maximum load of 10 000 v for load cells 
marked with S. 
* Add 1.0 to the tolerance for each 500 v of load or fraction thereof up to a maximum load of 10 000 v for load cells 
marked with M. 
 
The NIST technical advisor acknowledges that this proposal and the proposal in the following agenda item address 
the alignment issue in small steps.  Another possible alternative for aligning Handbook 44 and Publication 14 with 
OIML R 60 is to consider incorporating OIML R 60 chapters 1 through 7 by reference into Handbook 44 and OIML 
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R 60 Annexes A through E into Publication 14.  Handbook 44 and Publication 14 could further include paragraphs 
that state which requirements are not adopted, are different than, or are in addition to OIML R 60. 
 
Discussion/Recommendation: The Weighing Sector discussed the impact and implications of amending the 
marking requirements for load cells to align with the marking requirements in OIML R 60 (see applicable 
extracts of OIML R 60 marking requirements and selection guidelines in Appendix A).  One of the Sector 
members noted that the proposal for time dependence testing did not include Class I scales (Note:  OIML R 76 
does not require Class I scales comply with time dependence (creep) requirements). However, the current 
language in Handbook 44 paragraph TN.4.5. does include Class I scales. 
 
The Sector withdrew this item from the Weighing Sector agenda since the proposal did not relate to problems 
encountered with Publication 14 type evaluation procedures.  Additionally, there was no additional time at 
the end of the meeting to further discuss this item. 
 
11. Publication 14 Force Transducer (Load Cell) Family and Selection Criteria 
 
Source:  NTEP Committee Technical Advisor 
 
Background:  The OIML Mutual Acceptance Agreement  (MAA) was adopted at a recent International Committee 
on Legal Metrology (CIML) meeting in Kyoto, Japan, in November 2003. The agreement will likely allow NTEP to 
accept (and eventually exchange) reports and test data for load cells that have been evaluated to OIML R 60 – Load 
Cells requirements. The data then can be evaluated to NCWM Publication 14 requirements in order to issue an 
NTEP Certificate of Conformance.  Although the MAA does not require the U.S. and NTEP requirements to be fully 
harmonized and aligned with the requirements in R 60, it does require that NTEP identify the differences between 
the requirements so that an OIML applicant is aware of additional testing and policies applicable to its load cells 
such as markings, Class III L tolerances, and family and selection guidelines.   
 
Additionally, the original NTEP Publication 14 load cell family and selection guidelines were originally developed 
prior the adoption of similar guidelines in the 2000 revision of OIML R 60.  John Elengo and the U.S. National 
Working Group developed and submitted the guidelines that are currently in R 60. 
 
The NIST technical advisor recommended that the selection guidelines and definition of a load cell family in OIML 
R 60 be incorporated in NCWM Publication 14 to the fullest extent possible.  Additionally, it was suggested that the 
Sector consider making a recommendation to adopting the R 60 marking requirements into Handbook 44.  The 
primary difference between R 60 and Handbook 44 are markings for humidity and accuracy classes.  The R 60 class 
markings for load cells are A, B, C, and D. Handbook 44 class markings for load cells are the same for scales and 
load cells  (I, II, III, III L and IIII).  It has been reported that the purpose of different class markings for R 60 load 
cells was to ensure that a load cell and indicating element would not be considered a non-automatic weighing 
instrument.  This is consistent with the NTEP policy stating that a load cell incorporated with a tank, hopper, hook 
or platform does not convey that the load cell (and indicating element) CC covers the complete weighing system.    
 
Discussion:  The NTEP director summarized the current NTEP load cell selection process as follows: 

- One load cell would be selected if the family is small (e.g., 10:1).   
- The capacity selected would be close to the middle of the family and within 4:1 of the highest and lowest 

capacity load cell in the family.   
Using this process, NTEP typically selects a capacity that is not the most difficult to manufacture but is likely to be 
the most popular.  The R 60 selection process typically selects load cells of a lower capacity, which are more 
difficult to build and manufacture. The NTEP system is significantly different from international requirements. 
 
Several of the load cell manufacturers present agreed that the lowest capacity load cell is the most difficult to 
manufacturer.  One of the manufacturers further stated that he believes the OIML R 60 selection process is more 
stringent. However, the OIML R 60 family definition is broader than NTEP, and they have not seen an increase or 
decrease in the number of cells submitted for evaluation. 
 
Recommendation:  The Weighing Sector agreed to assign a work group (Stephen Patoray (NTEP), Steven 
Cook (NIST), the NIST Force Group, Joseph Antkowiak (Flintec), Frank Rusk (Coti), and the California 
NTEP laboratory) to: 
 



2004 NTETC Weighing Sector DRAFT SUMMARY 
 

Page 19 of 50 
 October 26, 2004 

1. Develop the definition of a family, determine load cell selection criteria, and develop an example of a 
load cell selection for 2005 NCWM Interim Meeting.  

2. Review and adapt OIML R 60 language for incorporation into Publication 14 for the next meeting of 
the Weighing Sector. 

   
The NIST technical advisor will forward an electronic copy of OIML R 60 to assist the work group members. 
 
12. Compatibility of Indicators Interfaced with Weighing and Measuring Elements 
 
Source:  NTETC Measuring Sector and NCWM S&T Committee 
 
Background:  See the Report for the 89th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 310-2 for additional background information.  
 
During its 2003 meeting, the NTETC Measuring Sector agreed to forward a proposal to the NCWM S&T 
Committee through the SWMA to add a new paragraph G-N.3 Compatibility of Indicators and Weighing or 
Measuring Elements to Handbook 44.  The proposal intended to clarify what requirements must be met to interface 
an indicating element and a weighing or measuring element, each of which has its own NTEP CC listing compatible 
communication specifications, but not previously evaluated together on a single NTEP CC. 
 
At the 2004 NCWM Interim Meeting, the S&T Committee heard several comments indicating that this item is not 
sufficiently developed to move forward.  The S&T Committee decided to withdraw item 310-2 from the S&T 
Committee agenda until it is further developed and resubmitted by the NTETC Weighing and Measuring Sectors. 
 
Discussion:  The Weighing Sector reviewed the background information.  The NIST technical advisor reported that 
an ad hoc meeting may be scheduled on Saturday, October 23, 2004, with the Measuring Sector members attending 
the Southern Weights and Measures Association meeting in Gulfport, Mississippi, to discuss this item.    
 
The Weighing Sector agreed with the NTEP director that the policies used by the NTETC Measuring Sector are very 
restrictive.  Members of the Measuring Sector want to have policies for measuring elements that are as flexible as 
existing Weighing Sector policies.  Weighing device policies permit separate main elements (e.g., indicators, load 
cells, and weighing elements) with separate NTEP Certificates of Conformance to be combined—a practice referred 
to as "mixing and matching"—to create weighing systems which are recognized by NTEP. 
 
The representatives from Canada reported that their liquid-measuring device type evaluation laboratory performs 
additional evaluations on the pulse output from the measuring element and the pulse input capability of the 
indicating element.  NTEP essentially evaluates the performance of the combination of elements. 
 
Some of the Weighing Sector members believed that the proposal belongs in the Liquid-Measuring Devices Code.  
They also were concerned that the terms “previously evaluated” and “Handbook 44 compliant ticket” are not clear 
and need further development.  Another concern expressed by the Weighing Sector was that the proposed language 
in G-N.3 (a) could be interpreted to mean that all combinations of communication means between elements would 
have to be evaluated without adequate Handbook 44 standards and Publication 14 tests. 
 
Other Weighing Sector members believed that there are no significant compatibility issues with weighing devices. 
Separable indicating and weighing/load receiving elements will either work correctly (if properly installed and 
configured) or not be operable.  The NTEP director discussed the fact that NTEP does have an issue with the 
compatibility of separable indicating and weighing/load receiving elements, especially with vehicle scales with 
several load cells.  OIML R 76 evaluates the minimum voltage per scale verification division, which has not been 
adopted in Handbook 44 and Publication 14.  The combination of separable indicating and weighing/load-receiving 
elements would not be a suitable combination if the signal from the weighing/load-receiving element were too small 
for the indicating element.  The resultant combination will appear to perform correctly, however, it may no longer 
comply with influence factors and have a zone of uncertainty that would be too large to display a stable weight. 
 
The Weighing Sector also stated that they do not fully understand liquid-measuring device technology compatibility 
issues (i.e., pulse counting compatibility, partially compatible digital communications, and applicable NTEP liquid-
measuring device testing) to give additional input on the proposal. 
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Recommendation:  The Sector believes that the proposal is not appropriate for weighing devices since the 
language could require all combinations of devices and communications be evaluated. The Weighing Sector 
agrees with the Measuring Sector that this is not the intent of the proposed language.  
 
The Sector supports the joint meeting of the NTETC Weighing and Measuring Sector members who are 
attending the 2004 SWMA Technical Conference. If the Sectors agree on the issues and proposal, then the 
proposal can be placed in the General Code otherwise; any proposals should remain in the specific codes. If 
there is no clear consensus of that meeting, the Measuring Sector could request a separate work group to 
develop a proposal to address the compatibility of multiple elements issue. 
 
13. Handbook 44 Computing Scales Interfaced with an Electronic Cash Register  
 
Source:  NTEP Participating Laboratories 
 
Background:  Field inspectors have reported back to one of the NTEP laboratories that they are finding computing 
scales interfaced with electronic cash registers (ECR) where an ECR will accept weighing results from the 
computing scale, use the ECR's price look-up (PLU) to retrieve tare and unit price information, and calculate the 
total price.  The inspectors have reported that a different unit price, tare, and total price may already be entered and 
displayed on the computing scale.  What the customer sees on the display of the computing scale (the net weight, 
unit price, and total price) may not be what the customer is actually charged and printed on the ECR receipt.  The 
NTEP laboratories have reported that at least three companies have requested this method of operation for NTEP 
certification.   
 
In one example, the scale manufacturer is marketing the computing scale as a point-of-sale scale for use with an 
ECR.  The computing scale has push button tare, % tare, PLUs, gross/net display, and memory recall.  The company 
wants to amend its CC to allow the scale's use in general applications and for use with an ECR.  The company notes 
that this is one of our most important selling features for their product line.  It gives the operator the ability to quote 
the price of an item without having to "ring it up" on the ECR. 
 
The operation is addressed in section 11.15 to 11.21 of the 2004 Publication 14 Electronic Cash Registers Interfaced 
with Scales (ECRS) checklist.  If the ECR were setup to meet 11.15 to 11.21, there wouldn't be a problem.  The 
company does not want to burden the end user with using a compatible ECR designed to work with a computing 
scale.  The company stated that the computing scale, interfaced with an ECR, is already approved by a weights and 
measures jurisdiction.   
 
The NTEP laboratories believe that NIST Handbook 44 needs clarification in this area and are proposing the 
following paragraph be added to the Scales Code to address those areas already noted in NCWM Publication 14: 
 

S.1.8.5. Computing Scale Interfaced to a Cash Register. - A computing scale may interface with a cash 
register provided: 

 
(a) The cash register only records (serves as a printer) the information received from the scale. 
(b) The computing scale has tare capability. 
(c) The computing scale is not equipped with PLU capability. 
(d) The electronic cash register does not have any input to the computing scale in the process of 

determining the total price of a weighed item. 
 

Discussion:  The Sector reviewed the background information and proposed language for NIST Handbook 44. The 
Maryland participating laboratory added that in the example they encountered, a unit price that would be displayed 
on the scale would be different than the unit price associated with product look-up code in the electronic cash 
register.  Tares can also be overridden.  The device was subsequently submitted for NTEP evaluation and the 
identified problems were corrected.  The participating laboratories believe that there is no problem with the test 
performed in Publication 14, however they stated that the field inspector does not have the information contained in 
Publication 14 and has not been trained to look for the problems identified in the background information. 
 
Several Sector members stated that the Maryland field officials properly identified a problem with the agreement of 
indications, noted that the ECR and computing scale Certificates of Conformance did not list this combination of 
interfaces, and took appropriate corrective actions. 
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Recommendation:    The Sector agreed not to recommend the proposed changes to NIST Handbook 44 since 
there are currently appropriate means in Handbook 44 (G-S.5. Indicating and Recording Elements and G-
S.2. Facilitation of Fraud), and the examination procedure outlines address these issues during field 
evaluation. 
 
14. Publication 14 Requirements for Computing Scales Interfaced with an Electronic 

Cash Register 
 
Source:  NTEP Participating Laboratories 
 
Background:  In addition to the background information in the above agenda item for computing scales interfaced 
with an electronic cash register (ECR), many computing scale manufacturers are not aware of the computing scale 
and ECR interface requirements in the ECRS checklist (electronic cash register interfaced with scales) in NCWM 
Publication 14.  Also there are no guidelines in the Digital Electronic Scales (DES) checklist to direct them to the 
appropriate language in the ECRS checklist.   
 
The participating laboratories recommend that NCWM Publication 14 DES and ECRS be amended to:  
 
1. Put a check box in the Publication 14 DES checklist that will state that the computing scale interfaced to an 

ECR meets the applicable requirements in the ECRS checklist, and 
  
2. Add to the ECRS checklist:  “If the scale has multiple sales accumulation capability, only weighed items are 

accumulated and the cash register only records the total accumulated price.” 
 

Discussion:  The Sector discussed the proposal to amend Publication 14. The Sector agreed that the addition to the 
DES checklist was appropriate. However, the Sector was concerned about the ability of a computing scale to have 
an operational accumulation capability while it was interfaced with an ECR because the receipt on an ECR itemizes 
purchases made by the customer, however, the items that are accumulated on the computing scale would not be 
itemized in the ECR receipt. 
 
Recommendation:  The Sector recommends that Publication 14 DES checklist be amended as proposed by the 
NTEP laboratories and that the proposal to amend the ECRS checklist be amended to require that the 
computing scale accumulation capability be disabled if it can be interfaced with an ECR (“If the scale has 
multiple sales accumulation capability, only weighed items are accumulated and the cash register only 
records the total accumulated price, or the scale accumulation capability is disabled”.). The NIST technical 
advisor further recommends an editorial change to the ECRS checklist by renumbering paragraphs 11.15 
through 11.21 to 11.15.1 through 11.5.7 to clarify that they are requirements for computing scales interfaced 
with an ECR. The proposed recommendation to amend Publication 14 is in Appendix A, agenda item 14. 
 
15. Publication 14 - Computing Scale Section  
 
Source: NTEP Participating Laboratories 
 
Background:  The Weighing Sector discussed a Maryland NTEP laboratory proposal to clarify display 
identification, label formatting, and the use of other features (pre-pack, POS application, etc.)  The NTEP 
laboratories agreed that the computing scale section of the DES checklist lacks clarity in these areas. 
 
The Maryland NTEP laboratory drafted amendments to NCWM Publication 14 DES Section 27 that clarifies 
checklist requirements for price computing scales. 
 
Discussion:  The Sector agreed with the proposal from the Maryland NTEP laboratory and reviewed the examples 
of correct and incorrect labels for compliance with applicable sections of NIST Handbook 130 Uniform Packaging 
and Labeling Regulation, including the use of “unit price” on the printed labels.  The Sector suggested that the 
proposal be amended to correct the examples of correct labels that do no have a kg, lb, or count associated with the 
unit prices and add an additional example where the term “unit price” is correctly used on a label. 
 
Recommendation:  The Sector recommends the proposal to amend Publication 14, Section 27, as modified by 
the Sector, be incorporated into Publication 14, as shown in Appendix A agenda item 15.   
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16. Publication 14 - New Items in Computing Scale Section  
 
Source: Maryland Participating Laboratory 
 
Background:  This item is related to the computing scale proposal in agenda item 15 and was included in the 
original discussion at the NTEP laboratory meeting. The Maryland NTEP laboratory believed that the computing 
scale section of the DES checklist lacks clarity in the areas of: multiple uses of displays, position of displays and the 
use of other features (e.g., pre-pack)   
 
Generally, manufacturers use the “unit price” or a separate display for indicating non-metrological information (e.g., 
PLU codes).   If non-metrological numerical values are placed in the “weight” display or in the “total price” display, 
they could be misleading and interpreted as valid weight.  
  
The Maryland NTEP laboratory recommended the following additional language for NCWM Publication 14, 
Section 27- Price Computing Scales: 
 
27.X Dedicated displays (used only for the display of the specific information) are 

provided for the total price and the quantity information. (Values that could be 
interpreted as a weight shall not be displayed in the weight display window.)    

Yes  �  No  �  N/A  � 

27.X The placement of displays shall be mathematically logical (net weight x unit 
price = total price) when reading from left to right (or top to bottom). 

Yes  �  No  �  N/A  � 

27.X When a computing scale is setup in a mode for indirect sales to the customer, 
information that would not be available in the direct sales mode is not displayed 
on the customer side.  

Yes  �  No  �  N/A  � 

 
The following areas of R 76-Non-automatic Weighing Instruments were used in developing the additional 
requirements. 
 
OIML R 76 states: 
 

4.4.4 Multiple use of indicating devices 
 
Indications other than primary indications may be displayed in the indicating device, provided that, 
 
-the appropriate unit of measurement, or symbol thereof, or a special sign identifies quantities other than 
weight values, 
-weight values that are not weighing results shall be clearly identified, or they may be displayed only 
temporarily on manual command and shall not be printed. 
 
No restrictions apply if the weighing mode is made inoperative by a special command. 
 
4.15.4 Special applications of a price-computing instrument 
 
Only if all transactions performed by the instrument or by connected peripherals are printed on a ticket or 
label intended for the customer, a price-computing instrument may perform additional functions that 
facilitate trade and management.  These functions shall not lead to confusion about the results of weighing 
and price computing. 
 
Other operations or indications not covered by the following provisions may be performed, provided that 
no indication that could possibly be misunderstood as a primary indication is presented to the customer. 
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Discussion:  The Maryland NTEP laboratory reported on a computing scale (see picture below) that used the “Total 
Price” display to indicate the product code prior to a load placed on the scale and a calculation of total price. If the 
product code was indicated in the “Total Price” display while a load was already on the scale, a customer may 
believe that the product code number is the total price to pay.   

 
Many of the sector members did not believe the example provided by the Maryland laboratory was a problem since 
the product code did not use a decimal point similar to a representation of money. 
 
Recommendation:  The example provided by the Maryland NTEP laboratory did not demonstrate that there 
is a problem and that the proposed language may cause additional confusion.  The submitter will further 
develop the language and submit such to the Sector for discussion and ballot approval.  If no consensus can 
be reached on the ballot, the item will be carried over to the next meeting of the Weighing Sector.  
 
17. Handbook 44 - Location of Marking for “Capacity x d” on Scales 
 
Source:  NTEP Participating Laboratories 
 
Background:  NIST Handbook 44, Scales Code, Table S.6.3.b., Note 3 states: 

 
The nominal capacity and the value of the scale division shall be shown together (e.g., 50 000 x 5 kg, 
100 000 x 10 lb, 15 x 0.005 kg, or 30 x 0.01 lb) adjacent to the weight display when the nominal capacity 
and the value of the scale division are not readily apparent.  Each scale division value or weight unit shall 
be marked on multiple range or multiple-interval scales. 
 

There have been discussions with the NTEP labs on their interpretation of the location requirement for marking 
“capacity x d.”  Specifically, what is meant by the term “adjacent"?  This item has been addressed several times in 
the past and the Weighing Sector and NCWM Executive Committee have been unable to develop a solution.  The 
June 1990 NTETC Weighing Sector Report states: 
 

“The Committee was unable to be more definitive and maintained its opinion that the NTEP Laboratory’s 
judgment remains the best solution.  In cases of extreme disagreement, the appeal process (to the Board of 
Governors) is the avenue to resolve.” 
 

Attempts to interpret this requirement continue to cause conflict between NTEP labs and manufacturers. The NTEP 
labs maintain that the marking shall be next to the weight display on the face of a scale, but devices are being 
submitted with the marking located elsewhere on the face of the scale.  (See the following examples.) 
 
Example 1 - Correct 
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Example 2 - Incorrect 
 

 
 
NOTE:  By amending Handbook 44 as proposed, both examples would be acceptable. 
The NTEP laboratories agree with the following premises: 
 

• Example 2 is incorrect according to Handbook 44 because the marking does not appear adjacent to the 
weight display (Tech Advisor comment: Additionally, the markings are not placed as close as practical 
to the weight indication as required in G-S.5.2.4. Values). 

• The operator is familiar with the device and does not rely heavily on the location of the marking for 
capacity x division. 

• The customer rarely understands the marking or its significance. 
• The marking in both examples is conspicuous enough for the inspector and service technician who rely 

most heavily on the information. 
• Both examples in the attachment would be acceptable if the requirement could be amended to allow for 

the marking to simply be placed conspicuously on the face of the indicating portion of the scale. (Tech 
Advisor comment: The current Scales Code requirements are not in conflict with the General Code 
paragraph G-S.5.2.4. Values, however the proposal submitted by the NTEP laboratories does create a 
conflict since the markings may not be placed as close as practical to the indications). 

 
NCWM Publication 14 DES Section 2.13 states: 

2.13. The nominal capacity by minimum scale division shall be clearly and conspicuously marked adjacent 
to the weight display. (Acceptable location depends on conspicuousness.) 

 
This statement implies, and the NTEP laboratories concur, that “conspicuousness” should be the primary concern, 
not “adjacent.”  But until “adjacent” is removed from the requirement, NTEP is tied to that portion of the 
requirement as well. 
 
The NIST technical advisor has also included language in OIML R 76 for Non-automatic Weighing Instruments 
paragraph 7.1.4 Presentation of descriptive markings.  The NIST technical advisor believes that the 
recommendations in R 76 satisfy the intent of the participating laboratories’ recommendations and does not require a 
third definition of “face” in NIST Handbook 44 Appendix D as follows: 
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7.1.4 Presentation of descriptive markings 
The descriptive markings shall be indelible and of a size, shape and clarity allowing easy reading. They 
shall be grouped together in a clearly visible place either on a descriptive plate fixed to an instrument or on 
a part of the instrument itself. 
The markings:  
Max … 
Min … 
e … 
and d if d does not equal e 
shall also be shown near the display of the result if they are not already located there (Tech Advisor note:  
The markings may need to be repeated near the result if they are on a plate or location that is not near the 
weight display, or if the markings are on separable elements).  It shall be possible to seal the plate bearing 
the descriptive markings unless its removal will result in its destruction. If the data plate is sealed, it shall 
be possible to apply a control mark to it. 

 
The participating laboratories asked the Nebraska NTEP laboratory to develop a proposal to amend Scales Code 
Table S.6.3.b., Note 3 and add a new definition of “face” based upon discussions of this item during the 2004 
meeting of the NTEP laboratories.   
 
Discussion/Recommendation:  The Weighing Sector reviewed the background information and the proposed 
amendments to Handbook 44 from the NTEP laboratories and the NIST technical advisor.  The Sector 
agreed to forward an amended recommendation that incorporates the existing Handbook 44 definition of 
“reading face” to the regional and NCWM Specifications and Tolerances Committees as follows: 
 

The nominal capacity and value of the scale division shall be shown together (e.g., 50 000 x 5 kg, 100 
000 x 10 lb, 15 x 0.005 k, or 30 x 0.01 lb) adjacent to the weight display in a clear and conspicuous 
manner and be readily apparent when viewing the reading face of the scale indicator unless when the 
nominal capacity and the value of the scale division are not immediately it is already apparent by the 
design of the device.  Each scale division value or weight unit shall be marked on multiple range or 
multi-interval scales. 
[Nonretroactive as of January 1, 1983] 
(Amended January 1, 200X) 

 
18. CLC Type Evaluation Tests on Railway Track/Vehicle Scales – Technical Policy 
 
Source:  Brechbuhler Scales Inc. 
 
Background: During the 1998 NTETC Weighing Sector meeting, the Sector agreed that the GIPSA (Grain 
Inspection Packers and Stockyards Administration) test car may be used to satisfy testing requirements for CLC and 
section capacity.  However, there was no recommendation regarding the addition of vehicle weighing applications 
for existing Certificates of Conformance (CC) that were certified for only railway track applications. Brechbuhler 
Scales believes that vehicle weighing applications (e = 20 lb) can be added on a railway track scale NTEP CC 
without additional testing, and that the CLC rating can be established based upon previous section tests using the 
GIPSA test car (or other railroad test cars and additional test weights used for the evaluation).  Brechbuhler Scales 
states that there is no benefit for performing additional CLC tests to include the vehicle weighing application to an 
existing railway track scale CC.   
 
It should be noted that existing NTEP technical policy A. Models to be submitted for Evaluation, paragraph 8 (a) 
Weighing Systems, Scales or Weighing/Load-receiving Elements Greater that 30 000 lb Capacity states that the 
scale division e will be limited to the value of e that was originally evaluated and listed on the CC. 
 
Brechbuhler Scales requested that vehicle weighing applications (e = 20 lb) be added to existing railway track scale 
CCs (e = 50 lb) that have been designed to Cooper E-80 standards and tested using the GISPA test car (or other 
railroad test cars and additional test weights). 
 
Discussion:  The Sector reviewed the background information and discussed amending the appropriate NTEP 
Technical Policy. Brechbuhler Scales also provided additional history of the item.   The railroad track scale in 
question was originally submitted as a combination vehicle/railroad track scale.  However, the user changed the 
application such that vehicles could not drive onto the scale, therefore, the device was evaluated and a Certificate of 
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Conformance was issued for railroad track applications only.  On a later installation, a CLC test was performed. 
Brechbuhler Scales questions the value of the additional evaluation. 
 
Some of the Sector members support additional testing to verify that a railroad track scale can accurately weigh at 
lower capacities used by highway vehicles.  They report frequent problems when the scale is calibrated for railroad 
use and is inaccurate for vehicle weighing.  Additionally, the traffic patterns are different between highway vehicles 
and railroad cars.  Highway vehicles frequently travel along the side of the scale where railroad cars travel on the 
rails, which are typically located on the main girders of the weighbridge.   These Sector members believed that a 
scale designed for railroad cars might not have been designed to adequately support highway vehicles along the 
sides of the scale. 
 
The manufacturers stated that the calibration problems encountered during verifications are the result of improper 
use and maintenance of railway track scales. 
 
Other Sector members believe that CLC testing can be eliminated on combination vehicle/railroad track scales 
because of the amount of weights placed on the scale.  Dave Quinn reported that he is working on a white paper that 
will help clarify the CLC issue. 
 
Recommendation:  The Weighing Sector did not reach a consensus on this item.  Brechbuhler Scales stated 
that they would develop and submit a proposal for testing for railroad track scales that will include 
procedures to include highway vehicle applications.  
 
This item will be carried over to the 2005 meeting of the Weighing Sector. 
 
19. Display of a Negative Balance Condition and Required Markings 
 
Source:  NTEP Participating Laboratories  
 
Background: One of the NTEP laboratories has reported that it has seen not-built-for-purpose primary weight 
displays in which blanking the weight display is used to indicate a behind zero condition.  The problem occurs when 
all of the required G-S.1. Identification markings also blank.  The scale is in an error condition, is still functioning in 
a normal operational mode as it was designed to operate (display an error code within specific parameters), and is 
not in a screen saver or sleep mode.  Blanking the required markings is not necessary and would give the false 
impression that the weight display feature is not enabled. Primary indications must be clear, and definite.  G.S.1 
information must be permanently marked.  
 
The laboratories recommended adding the following statement to the end of Publication 14, Digital Electronic 
Scales, Section 18.2 –Blanking the Display: 
 

When blanking a primary weight display with live on screen G-S.1 and/or S.6.3 markings, the required 
markings must not blank. 

 
The laboratories also recommended: 

- adding language to Section 5- Identification in the ECRS checklist Section 18. Zero Indication; 
- similar wording be added to Section 5 of the ECRS checklist; 
- group existing paragraphs 5.6 thru 5.9 under a new Section 5.7. to clarify that paragraphs above the 

phrase “For not-built-for-purpose, software-based devices, the following shall apply:” may be 
applicable to all ECRs (including not built-for-purpose, software-based devices). 

 
Discussion/Recommendation:  The Weighing Sector reviewed and discussed the proposed changes to Publication 
14.  A question was asked if the use of “pop-up” displays or menus that temporarily blocked the required 
information was a problem.  The Sector agreed that there should be no issues with the “pop-up” feature since 
this is a temporary condition during normal operation; a transaction cannot be conducted while the temporary 
feature is operational, and the customer is able to review the entire transaction (zero-load, weight, and price 
calculations if applicable).  
 
The Sector agreed to recommend that the proposed language, as shown in Appendix A - Agenda item 19, be 
added to NCWM Publication 14. 
 



2004 NTETC Weighing Sector DRAFT SUMMARY 
 

Page 27 of 50 
 October 26, 2004 

20. Dropping the 4th Step in Class III and IIII Tolerances  
 
Source:  NIST Technical Advisor 
 
Background:  During the August 2003 meeting of the U.S. National Working Group (USNWG) for R 76 Non-
Automatic Weighing Instruments, the group discussed the difference in the tolerance for Class III and IIII weighing 
instruments. The USNWG confirmed that the original intent of the step tolerances was to provide a relationship 
between scale accuracy and resolution.  They further recommended that Handbook 44 Class III and Class IIII 
tolerances be aligned with OIML R 76.  The manufacturers present during the meeting reported that they essentially 
build identically performing instruments and load cells for both national and international markets.  Additional 
background information is presented in Appendix A. 
 
Since the August 2004 meeting Nigel Mills and Gary Lameris of the Hobart Corporation provided the following 
additional “production data” comparing the different Class III tolerances.   

 

 
 
The charts indicate that the above production scales would comply with Handbook 44 linearity tolerances up to 
10 000 e and OIML R 76 tolerances up to approximately 7000 e.  Hobart Corporation also reports that many scales 
and load cells would have difficulty complying with the temperature effect on zero with an nmax greater than 5000e 
in both Handbook 44 and OIML R 76. 
 
The Sector was requested to review the background information and discuss submitting the following proposal to 
amend Scales Code Table 6 Maintenance Tolerances as follows: 
 

Table 6.   
Maintenance Tolerances 

(All values in this table are in verification scale divisions e) 

Tolerance in verification scale divisions e 

 1 2 3 5 
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Class Test Load 

 I       0 - 50 000 50 001 - 200 000 200 001 +   
 II       0 -  5 000 5 001 - 20 000 20 001 +   
 III       0 -     500 501 - 2 000 2 001 + - 4 000 4 001 + 
 IIII       0 -       50 51 - 200 201 + - 400 401 + 

 III L    0 -     500 501 - 1 000 (Add 1d for each additional 500 d or fraction thereof) 
 
The NIST technical advisor requested that the Sector discuss Accuracy Class III L and offer a technical justification 
to retain the Handbook 44 Class III L tolerance and propose a similar tolerance be incorporated in OIML R 76 or 
recommend that Class III L be removed from Handbook 44 (non-retroactive?).  The Class III L tolerance structure in 
Handbook 44 deviates from the intent step tolerances since there is little relation of the value of the scale division 
(e.g., e = 20 lb resolution) to the accuracy required (i.e., ± 8 e at 80 000 lb maintenance tolerance).  The tolerance 
values, zero-tracking limit and motion detection requirements in Handbook 44 are roughly equivalent to an R 76 
instrument when e = 50 lb.   
 
Discussion/Recommendation: The Weighing Sector withdrew this item from its agenda since the proposal did 
not relate to problems encountered with Publication 14 type evaluation procedures.  The Sector 
recommended that the proposal submitted by NIST and the U.S. National Working Group be made an 
information/developmental item if it were submitted to the regional weights and measures associations and 
the NCWM S&T Committee.  
 
Members of the Weighing Sector offered the following comments: 
 
The elimination of the fourth step in Class III weighing devices may encourage the increased usage of 
multiple range scales.  This by itself is desirable, however, NTEP should consider manufacturers' concerns 
with existing Publication 14 interpretations of Handbook 44 that require the range or interval in use be 
adequately identified.  A problem arises when the change in minimum interval does not change the number of 
significant digits in the display (frequently used to adequately define which range is in use).  
 
Additionally, the proposal may have an impact on Class III separable weighing/load-receiving elements and 
load cells and the maximum permissible errors allowed during type evaluation since the apportionment of 
errors in Handbook 44 is different than OIML R 76 and R 60.   
 
There was no time available at the end of the meeting to discuss Class III L scales and load cells.  
  
21. Cash Acceptors or Card-activated Systems 
 
Source:  NTEP Participating Laboratories 
 
Background:  During the 2001 Weighing Sector Meeting, the cash/coin acceptor capability for self-service ECR-
POS systems was discussed.   
 
The Sector concluded that the participating labs would use the draft procedure on a one-year trial basis and report 
back to the NIST technical advisor with their comments.  Additionally, the NIST technical advisor would attempt to 
contact the affected manufacturers of self-service checkout systems interfaced with scales for their comments on the 
proposed checklist addition. 
 
The NTEP laboratories reported no problems with the draft procedures and agreed to forward them to the Weighing 
Sector for review and comment. The Sector should also consider if the draft procedures are needed or suitable for 
Digital Electronic Scales checklist. The NIST technical advisor was requested to send the draft procedures to CC 
holders of self-checkout POS systems.  Unfortunately, this has not been done yet. 
 
Discussion/Recommendation:  The Sector agreed to recommend the procedures, as shown in Appendix A, 
agenda item 21, be added to Publication 14 ECRS. 
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22. Tare on a Multiple Range Scales 
 
Source:  NTEP Participating Laboratories: 
 
Background:   NCWM Publication, Section 33 is not clear on what is expected of tare on a multiple range scale 
when switching from a lower weighing range to a higher weighing range.  Section 33 - states: “On a multiple range 
instrument, a tare value may only be transferred from one weighing range to another one with a larger verification 
scale interval but shall then be rounded in the upward direction to the latter verification interval.”  It is not clear if 
this means the tare must always be rounded to a higher value, or if tare can be rounded to the resolution of the higher 
range.   
 
During the 2004 NTEP Laboratory meeting in Ottawa Canada, there was discussion about the rounding of tare to 
zero when the tare value was less than 0.5 e. The Ohio NTEP laboratory believes that rounding of tare should follow 
normal rounding rules, except that the scale can never round tare to zero and maintain the scale in Net mode, 
indicating that zero Tare is entered. Don Onwiler, Nebraska, stated that Nebraska policy is to consider tare less than 
0.5 e to be a product without tare material. Canada allows tare to round to the nearest division, including zero. The 
labs (except NE) agreed to submit the Ohio proposal to the Sector with changes noted during the discussion. The 
tare value can round down to the nearest scale division except when the nearest scale division is zero as amended by 
labs. Then tare has to round up. 
 
The NTEP laboratories submitted the following amendments to NCWM Publication 14 as indicated in the 
highlighted text. 
 
33. Multiple Range Scales 
 
A multiple range scale is an instrument having two or more weighing ranges with different maximum capacities and 
different scale intervals for the same load receptor, each range extending from zero to its maximum capacity.  The 
weighing ranges may be either manually or automatically selected.  Each weighing range is considered to be an 
individual scale and evaluated accordingly. 

The capacity and verification scale division must be conspicuously marked near the weight display.  The range in 
use must be clearly indicated.  If a scale has a decimal point and a different number of decimal places in each 
weighing range, the position of the decimal point and the number of digits following is an adequate definition of the 
weighing range in use.  If the weighing ranges do not utilize a decimal point and differing numbers of decimal 
places, (e.g., scale division are 20 lb, 50 lb, and 100 lb), another method such as an external range indicator must be 
provided to indicate the weighing range in use. 

Whenever gross and tare weights fall in different weighing ranges so that the scale divisions for the gross and tare 
weights differ, the net weight must agree mathematically with the gross and tare weights that are indicated or 
recorded (i.e., net = gross - tare).   

On a multiple range instrument, a tare value may only be transferred from one weighing range to another one with a 
larger verification scale interval. When transferring a tare value from a lower range to a higher range the tare value 
should be rounded appropriately to the latter verification interval with care taken to prevent a zero tare value. but 
shall then be rounded in the upward direction to the latter verification interval.   
 
Examples:  (Assuming an interval value for range 1 is 2 lbs and an interval value for range 2 is 5 lbs.) 
 

• Tare value entered in range 1 is 8 lbs – when switching to range 2, the tare value would become 10 lbs. 
• Tare value entered in range 1 is 6 lbs – when switching to range 2, the tare value would become 5 lbs. 
• Tare value entered in range 1 is 2 lbs – when switching to range 2, the tare value would become 5 lbs 

or the tare value may be cleared and the scale returned to the gross mode. (Strikeout was suggested at 
the spring meeting of the NTEP labs) 

 
• In examples 1 and 2 above, the tare value is rounded appropriately to realize the smallest error 

introduced by rounding.  In example 3, appropriate rounding could create a zero tare condition.  In this 
example, the tare value would be rounded up or cleared. (Strikeout was suggested at the spring meeting 
of the NTEP labs) 
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33.1. The range in use shall be conspicuously indicated. Yes  �  No  �  N/A  � 

33.2. Ranges may be changed:  

 33.2.1. Manually Yes  �  No  �  N/A  � 

  33.2.1.1. from a smaller to greater range at any load. Yes  �  No  �  N/A  � 

  33.2.1.2. from a greater to a smaller weighing range when there is no load 
on the load receptor and the indication is zero or at a negative net 
value; the tare operation shall either be canceled or revert to the 
original value and zero shall be set, both automatically. 

Yes  �  No  �  N/A  � 

 33.2.2. Automatically  

  33.2.2.1. from a smaller to the following greater weighing range when the 
load exceeds the maximum gross weight of the range being 
operative. 

Yes  �  No  �  N/A  � 

  33.2.2.2. only from a greater to the smallest weighing range when there is 
no load on the load receptor and the indication is zero or at a 
negative net value; the tare operation shall either be canceled or 
revert to the original value and zero shall be set, both 
automatically. 

Yes  �  No  �  N/A  � 

33.3. Devices with a tare capability must indicate and record values that satisfy the 
equation: net = gross – tare. and When automatically changing to a higher range 
from a lower range, the round the tare value shall be rounded up to the appropriate 
verification interval for the higher range. Care shall be taken to prevent a zero tare 
value. larger division size when entering the larger division.  Example, 2 g changes 
to 5 g not 0 g. 

Yes  �  No  �  N/A  � 

33.4. Keyboard tare entries must be consistent with the displayed scale division. Yes  �  No  �  N/A  � 

33.5. For manual multiple range scales, the maximum weight value indicated in each 
range must not exceed: 

 

 33.5.1. 105  % of the rated capacity for the weighing range, or Yes  �  No  �  N/A  � 

 33.5.2. maximum capacity plus 9 d. Yes  �  No  �  N/A  � 

33.6. For all weighing ranges, e must equal d. Yes  �  No  �  N/A  � 

33.7. On a multiple range instrument, the deviation on returning to zero from Max shall 
not exceed 0.5 e.  Furthermore, for automatic range changing devices, after returning 
to zero from any load greater than Max and immediately after switching to the 
lowest weighing range, the indication near zero shall not vary by more than e during 
the following 5 minutes. 

Yes  �  No  �  N/A  � 

 
Discussion:  Several Weighing Sector members stated that forcing a user to round tare up forces them to give away 
product.  Other Sector members responded that they tell the users that items are to be sold on the basis of net weight, 
customers are not expected to pay for the package material (tare), and that costs associated with tare are part of the 
cost associated with doing business. Therefore, the unit price of the commodity should be adjusted accordingly.    
Another Sector member reported that actual quantities of products and tare often fall more or less randomly between 
indicated amounts and rounding to the nearer value and should balance out over a number of transactions. 
 
It was also reported that Publication 14 allows for tare to be rounded to the nearest scale division for single range 
scales (DES 2004 paragraph 47.2.2), but forces tare to be rounded to the next higher division for multiple range 
scales (DES 2004 paragraph 32.3).  Members of the Sector are questioning why the rounding of tare is treated 
differently between the two types of scales and whether or not Handbook 44 supports the Publication 14 
requirements in paragraph 32.3. 
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Some of the manufacturers stated that they recommend to their customers with pre packaging scales that they round 
tare up to the next higher division to reduce the possibility of packages being rejected by weights and measures 
officials. 
 
Recommendation:  The Sector did not reach consensus on this item.  This issue will be carried over to the next 
meetings of the NTEP laboratories and NTETC Weighing Sector. 
 
23. Performance and Permanence Tests for Railway Track Scales Used to Weigh 

Statically  
 
Source: NTEP Participating Laboratories 
 
Background:  The 2004 edition of NCWM Publication 14 states the following: 
 

68. Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 
 
68.7. Permanence Test 
 
The permanence test shall be conducted from 20 to 30 days after successful completion of the initial 
performance test.  It is recommended that the performance tests described above be repeated.  However, if the 
original test car is not available, the test may be conducted to the extent possible with at least two railroad test 
weight cars.  The results of this test must be within acceptance tolerance13. If the device does not meet these 
tolerance limits, the entire test must be repeated. 
 
(footnote 13) If the subsequent performance test cannot be completed within 30-days because of the 
unavailability of test cars, maintenance tolerance will be applied. 

 
The NTEP laboratories agreed that the wording for this and all permanence testing should be changed to say a 
“minimum of 20 days” (not stating a maximum).  Additionally, Footnote 11 should be removed and acceptance 
tolerances should be applied for all type evaluation testing, except where absolute values are to be used. 
 
Discussion:  The Weighing Sector reviewed the summary of the June 1992 meeting of the NTETC Weighing Sector 
that addressed the permanence test for railway track scales.  The Sector recognizes that the language in Publication 
14, Section 68, footnote 13 is not supported by Handbook 44 paragraph G-T.1. Acceptance Tolerances.  However, 
manufacturers are concerned with eliminating the footnote since it is difficult to perform the subsequent permanence 
test within the 20- to 30-day time period.  They are also concerned that the use (abuse) of these scales makes it 
difficult for them to maintain acceptance tolerances for periods significantly beyond the 30 days.   Additionally, it is 
costly for the NTEP applicant if the scale fails the permanence test and they have to discontinue the evaluation until 
a GISPA type test car can return to the site or if they have to pay the railroads to deliver two railroad test cars to the 
test site.  
 
Recommendation:  The Sector agreed to recommend the requirement that the subsequent permanence test be 
“conducted 20 to 30 days after the successful completion of the initial permanence test” be changed to “after 
a minimum of 20 days…” 
 
However, there was no consensus or recommendation for the minimum number of weighments between tests 
or the deletion of footnote 13.  
 
The NIST technical advisor and Ed Luthy (Brechbuhler Scales) volunteered to submit this issue to the 
railroads during the October 2004 meeting of AREMA Committee 34-Scales (American Railway Engineering 
and Maintenance of Way Association). 
 
This item will be carried over for the 2005 meeting of the NTETC Weighing Sector. 
 
 
24. Next Sector Meeting 
 
Discussion/Recommendation:  The normal rotation of laboratories for the next Weighing Sector meeting is at 
the Ohio NTEP participating laboratory.  However, the Sector recommends that the meeting be held in 
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conjunction with the Western Weights and Measures Association regional meeting which will be held in Phoenix, 
AZ, in September 2005.  
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Appendix A - Recommendations for Amendments to Publication 14 

 

Agenda Item 1 (a) 
17. Manual Weights 
 
Code References:  G-S.2. and S.1.12 
 
The following requirements apply to scales being used for direct sales to the customer, unattended scales, or customer-
operated scales and scales used in weighmaster applications.  These requirements do not apply to scales and weighing systems 
used to generate labels for standard net content packages. 

17.1. Manual entries of gross or net weights are permitted when being used for direct sales for 
use in the following applications only: 
 
 (1)POS systems interfaced with a scale when giving credit for a weighed item;  
(2) when generating labels for standard weight packages; 
 (3) postal and package shipping scales when generating manifests for pick-up at a 

later time; and  
 (4) on livestock scales and vehicle scales to correct erroneous tickets; and 
 (5) when an item is pre-weighed on a legal-for-trade scale and marked with the 

correct net weight. 

Yes  �  No  �  N/A  � 

17.2. The scale shall must be at gross-load or net zero and the scale indication shall must be at 
zero in the gross weight display mode before manual weight entries are permitted (except 
for scales being used not-for-direct sales to the customer and); 

Yes  �  No  �  N/A  � 

17.3. Recorded weight values shall be identified as MAN WT, MANUAL WT, MAN WEIGHT, 
or similar statement. Rrecorded manual gross or net weight values must be adequately 
defined so it is clear that the gross weight values are manual gross or net weight entries.  
Recorded weight values must be identified as MAN WT, MANUAL WT, MAN WEIGHT, 
or similar statement. 
 
The use of a symbol to identify multiple manual weight entries is permitted, provided the 
symbol is defined on the same page on which the manual weight entries appear and the 
definition of the symbol is automatically printed by the recording element as part of the 
document. 

Yes  �  No  �  N/A  � 

17.4. Scales that can be used for both direct and indirect scales to the customer by the use of an 
external button or switch to issue prepack random weights or standard pack labels, the 
manual weight capability shall only be operable in the prepack and unit price) or similar 
modes of operation that retain tare (and unit price) information for labeling multiple 
packages.  

Yes  �  No  �  N/A  � 

17.5. Manual tare entries shall not interact with a feature that compares one weight value to 
another to identify the larger weight as the gross weight. 

Yes  �  No  �  N/A  � 

17.6 Manual tickets may be entered from scales that are not interfaced (physically connected) to 
the system provided it is clearly stated on the ticket. 
NOTE:  The use of a "hot key" or other means to selectively interrupt communication with 
the scale is not permitted. 

Yes  �  No  �  N/A  � 
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17.7. In the normal weighing mode, when scale to computer communications exists, manual 
gross and net weights cannot be entered for a new (not voided) ticket.  Manual gross and 
tare weights can be entered for new tickets if scale communication is lost.  Scales reading 
errors such as motion, below zero, over capacity, or wrong display units are not considered 
a loss of communication with the scale.  
 
A conspicuous message must be printed on the ticket that this is a manually generated 
weigh-ticket. 

Yes  �  No  �  N/A  � 

 
 

Agenda Item 1 (b) 
 
2.21. The section capacity of a railway track and livestock scale-indicating element shall be 

marked on or adjacent to the identification badge on the indicating element.   The section 
capacity shall be prefaced by the words “Section Capacity” or an abbreviation of that term.  
Abbreviations shall be “Sec Cap” or “Sec C.” All capital letters and periods may be used. 

Yes  �  No  �  N/A  � 

 
5.1. The section capacity of a railway track and livestock scale shall be marked on or adjacent to 

the identification badge on the indicating element.   The section capacity shall be prefaced 
by the words “Section Capacity” or an abbreviation of that term.  Abbreviations shall be 
“Sec Cap” or “Sec C.” All capital letters and periods may be used. 

Yes  �  No  �  N/A  � 

 
5.4.  Combination vehicle/railway track and combination vehicle/livestock scales shall be 

marked with (1) the nominal capacity and CLC for vehicle weighing, and (2) the nominal 
capacity and section capacity for railway and livestock weighing.  The emin for both vehicle 
weighing, and railway, and livestock weighing shall also be marked.  
 
NOTE:  Combination scales (vehicle/railway track and vehicle/livestock) shall be marked 
with all required information. 

Yes  �  No  �  N/A  � 

 
75. List of Acceptable Abbreviations/Symbols 
 

 
Weighing and 

Indicating Elements: 

 
Accuracy Class 

 
I, II, III, III L, IIII 

Or or 
Symbols enclosed in an 

ellipse such as: 
 

 

 
l, ll, lll, lll L, llll, 1, 2, 3, 3 

L, 4 

maximum number of scale 
divisions nmax  

Section Capacity Sec C or Sec Cap  
 
 

Agenda Item 1 (d) 
 

43. Discrimination and Zone of Uncertainty  
Code Reference:  T.N.7.1 and T.N.7.2. 
 
The zone of uncertainty for digital indications must be <= 0.3 d.  This test shall be conducted under controlled conditions in 
which environmental factors are reduced to the extent that they will not affect the results obtained. 
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43.1. Zone of Uncertainty Test for digital indications:  Record the width of the zone of 
uncertainty as a decimal fraction of a scale division. 

 

 43.1.1. Near Zero.  
 
AVOIRDUPOIS__________d 
METRIC _________d 
OTHER UNITS (Identify units_________)__________ d 

Yes  �  No  �  N/A  � 

 43.1.2. Near Capacity. 
 
AVOIRDUPOIS__________d 
METRIC _________d 
OTHER UNITS (Identify units_________)__________ d 

Yes  �  No  �  N/A  � 

43.2. Discrimination Test.  The following tests shall be performed within 10 e of zero 
and at the maximum test load. 

 

 43.2.1. Digital Indications – Decreasing-load Test 
 
Gently place the error weights in 1/10 e increments until the indication 
(I) increases by 1 displayed division (I + 1).  Gently remove a test load 
equivalent to 1.4 e.  This shall cause a decrease in the indicated or 
recorded value of 2 e.    

 

  43.2.1.1. At or near zero (zero plus 10 e) Yes  �  No  �  N/A  � 

  43.2.1.2. At maximum test load. Yes  �  No  �  N/A  � 

 43.2.2 Digital Indications –Increasing-load Test 
 
Place error weights on the load receptor at least 10 times 1/10 e.  Gently 
remove the error weights in 1/10 e increments until the indication (I) 
decreases by 1 displayed division (I-1).  Gently add a test load 
equivalent to 1.4 e.  This shall cause an increase in the indicated or 
recorded value of 2 e.    

 

  43.2.2.1. At or near zero (zero plus 10 e) Yes  �  No  �  N/A  � 

  43.2.2.2. At maximum test load. Yes  �  No  �  N/A  � 

 43.2.3. Automatic Analog Indications 
 
A test load equivalent to 1.4 e placed gently on or removed from the load 
receptor while the instrument is at equilibrium shall cause the change in 
equilibrium in the indication of at least 1.0 e. 

 

  43.2.3.1. At or near zero Yes  �  No  �  N/A  � 

  43.2.3.2. At maximum test load. Yes  �  No  �  N/A  � 
 
 
63.4. Subsequent Type Evaluation (Field) Permanence Test (Aapplicable for instruments above 2000 lb 

capacity, or instruments, because of their size, that can not be accommodated by the laboratory.) 

A minimum of two increasing-load, two decreasing-load, and two shift (or a combination of shift and corner) tests, 
are to be conducted after a minimum of 20 days after the initial tests.  The scales are to be tested to capacity using 
certified tests weights.  If the test results are at or near acceptance tolerance limits, at least one more set of tests 
should be conducted immediately to verify the test results and determine device repeatability.  If scale repeatability 
is not good (e.g., > 0.5d), conduct additional tests. 
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Repeat width-of-zero, zone of uncertainty, sensitivity, and discrimination tests near zero (outside the range of the 
AZSM) and at or near capacity on the subsequent tests. 
 
69.1.1.  Discrimination test at zero-load or near zero outside the range of the AZSM, and at scale capacity or the maximum test 
load, whichever is less. 
 
69.4.1. Discrimination test at zero-load or near zero outside the range of the AZSM, and at scale capacity or the maximum test 
load, whichever is less. 
 
 

Agenda Item 1 (e) 
 
50.  Performance and Permanence Tests for Counter (Bench) Scales (Including Computing Scales) 
 

50.1.  Increasing Load Test 
 
Because of the ease of testing computing scales, it is recommended that the increasing load test for computing scales 
(approximately 30 lb capacity) consist of loads of 0.05, 0.45, and 0.95 lb, at 1 lb intervals thereafter to one-half capacity, and at 
2 lb intervals from one-half capacity to capacity.  Larger capacity scales should be tested at 1 lb intervals to 5 lb and in 
convenient steps to capacity, with a minimum of eight additional test loads.  These are minimum tests. 
 

50.2.  Decreasing Load Test 
 
The minimum decreasing load test is at a test load of one-half capacity after the scale has been loaded to capacity. 
 

50.3.  Shift Test 
 
Test with test loads equal to one-half capacity as specified in N.1.3.1. and at test positions as illustrated below: 
 

 
 
50.1.  Performance Test (Weigh-Labelers) 
 
Note:   
- If the device is designed for use in static (non-automatic) weighing, it shall be tested statically using mass standards. 
 
-If the device is designed for only automatic (dynamic or static) weighing, it shall only be tested in the automatic mode of 
operation. 
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50.1.1. – Non-automatic (Static) Tests.  
 
50.1.1.1 Increasing-Load Test. - The increasing-load test shall be conducted with the test loads 
approximately centered on the load-receiving element of the scale. 
 
50.1.1.2.  Decreasing-Load Test. - The decreasing-load test shall be conducted with the test loads 
approximately centered on the load-receiving element of the scale. 

 
50.1.1.3.  Shift Test. - To determine the effect of off-center loading, a test load equal to one-half (½) 
maximum capacity shall be placed in the center of each of the four points equidistant between the center 
and front, left, back, and right edges of the load receiver.  
 

 
50.1.1.2.  Discrimination Test. - A discrimination test shall be conducted with the weighing device in 
equilibrium at zero load and at maximum test load, and under controlled conditions in which environmental 
factors are reduced to the extent that they will not affect the results obtained. This test is conducted from 
just below the lower edge of the zone of uncertainty for increasing load tests, or from just above the upper 
edge of the zone of uncertainty for decreasing-load tests. 
 
50.1.1.5. Zero-Load Balance Change. - A zero-load balance change test shall be conducted on all 
automatic-weighing systems after the removal of any test load. The zero-load balance should not change by 
more than the minimum tolerance applicable.  (Also see G-UR.4.2.)  

 
50.1.1.6. Influence Factor Testing. - Influence factor testing shall be conducted. 

 
50.1.2.  Automatic (dynamic or static) Tests. - The device shall be tested at the highest speed for each weight 
range using standardized test pucks or packages.  Test runs shall be conducted using four test loads as described 
in Table N.3.2.  Each test load shall be run a minimum of 10 consecutive times. 
 

Table N.3.2. Test Loads 
At or near minimum capacity 
At or near maximum capacity 
At two (2) critical points between minimum and maximum capacity 
Test may be conducted at other loads if the device is intended for use at other specific capacities 

 

A 

D B 

C 
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50.1.2.1 Shift Test. - To determine the effect of eccentric loading, for devices without a means to align 
packages, a test load equal to one-third (1/3) maximum capacity shall be passed over the load receiver or 
transport belt (1) halfway between the center and front edge, and (2) halfway between the center and back 
edge. 
 

1) 

(2) 

 

50.2. Performance Test (Automatic Checkweighers) 
 

50.2.1. Non-automatic (static) Tests. - If the scale is designed to operate statically during normal user 
operation, it shall be tested statically using the applicable weigh-labeler requirements. 

 
50.2.2.  Automatic (dynamic or static) Tests. - The device shall be tested at the highest speed in each weight 
range using standardized test pucks or packages.  Test runs shall be conducted using four test loads.  The 
number of consecutive test weighments shall be as described in Table N.4.2. 
 

Table N.4.2.  Number of Sample Weights per Test for Automatic Checkweighers 
Weighing Range 

m = mass of test load Number of sample weights per test 

20 divisions < m < 10 kg 
20 divisions < m < 22 lb 60 

10 kg  <m < 25 kg 
22 lb  <m < 55 lb 32 

25 kg <m < 100 kg 
55 lb <m < 220 lb 20 

100 kg (220 lb) < m 10 
 

 
50.32.  Out-of-Level Tests for Weigh-labelers and Checkweighers (If Applicable) 

 
 If the scale is not equipped with a level-indicating means, it must be tested in an out-of-level condition to 

determine compliance with paragraph S.4. Leveling-Indicating Means. 
              
  50.32.1. Place one side of the scale three degrees (or five percent) out-of-level with respect to the width 

axis of the scale.  The scale should then be zeroed.  Conduct a shift test1 and increasing and 
decreasing load tests. 

  50.32.2. Place the opposite side or the scale out-of-level, zero the scale, and repeat tests. 

  50.32.3. Place the front of the scale three degrees (or five percent) out-of-level with respect to the 
length axis of the scale.  Zero the scale and conduct the shift, increasing and decreasing load 
tests. 

  50.32.4. Place back of scale out-of-level, zero the scale, and repeat tests.  All test results must be within 
acceptance tolerances.  If the scale fails any of these tests, a level-indicating means is needed. 

1 The shift test is usually conducted first since this test frequently reveals accuracy problems. 



Appendix A - NTETC Weighing Sector Recommendations for Amendments to Publication 14 
 

Page 39 of 50 
 October 26, 2004 

 

 

 

Agenda Item 3 
 

PROPOSED CHANGES TO PUB 14 TO INCLUDE COUNTING FEATURE 
Page DES 17 

UNDERLINED TEXT IS PROPOSED TO BE ADDED 
 

Marking Nominal Capacity, Value of the Scale Division, Special Applications 
Code References:  S.6., S.6.6. Table S.6.3.a., and Table S.6.3.b. 
 
This requirement applies to digital indicating elements and to both the operator and customer's indications on complete scales.  
The lettering must be permanent as described in section 1, but the attachment of any badge or decal is slightly less stringent 
than for the G-S.1. Information.  In terms of attachment, any badge or decal must be "durable", that is, it must be difficult to 
remove (at all temperatures).  Remote weight displays (except "scoreboard" displays), the customer's weight display provided 
for scales interfaced with electronic cash registers (ECRs), and weight displays that are built into ECRs must be marked with 
the scale capacity and scale division.  The capacity by division statement may be part of the scale display or marked adjacent to 
the display.  Large remote customer's ("scoreboard") displays have not been required to meet the marking requirements 
because the markings probably cannot be read from a customer's position.  In those cases, the operator's weight display must be 
properly marked. 
 
The marked nominal capacity on all vehicle, axle-load, and livestock scales shall not exceed the concentrated load capacity 
times the quantity of the number of sections in the scale minus 0.5.  As a formula, this is stated as: 
 

Nominal Capacity = Concentrated Load Capacity x (N - 0.5) 
where N = the number of sections in the scale. 

 
Devices designed for special applications are to be so marked to prevent them from being used in an unsuitable application.  
Examples of special application scales are prepackaging scales, digital postal scales with simultaneous pound and ounce weight 
unit indications, weight classifying scales, and Class III scales with a small number of scale divisions and a verification scale 
division.  When a scale is installed with an operational counting feature, the scale shall be marked on both the operator and 
customer side with the statement, "The counting feature is not legal for trade."  Exception: When a prescription scale complies 
with paragraphs S.1.2.3., S.2.5.3., and S.6.6., it shall be marked, “Counting Feature for Prescription Filling Only.”   
 
The system must be clearly and permanently marked on an exterior surface, visible after installation, as follows: 

1.1 The name, initials, or trademark of the manufacturer or distributor. A remote display is 
required to have the manufacturer's name or trademark and model designation.  (Code 
Reference G-S.1.) 

Yes  �  No  �  N/A  � 

1.2 A model designation that positively identifies the pattern or design of the device. The Model 
designation shall be prefaced by the word "Model," "Type," or "Pattern."  These terms may 
be followed by the term "Number" or an abbreviation of that word.  The abbreviation for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.) The 
abbreviation for the word "Model" shall be "Mod" or "Mod." (Effective January 1, 2003) 
(Code Reference G-S.1.) 

Yes  �  No  �  N/A  � 

1.3 Except for equipment with no moving or electronic component parts, a non-repetitive serial 
number.  (Code Reference G-S.1.) 

 
Yes  �  No  �  N/A  � 

 
DES-20 
1.18. If a scale has an operational counting feature, it must be marked on both the operator and 

customer side with the statement, "The counting feature is not legal for trade." 
Yes  �  No  �  N/A  � 
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Note: Not applicable to prescription scales meeting paragraph 1.19 below. 

1.19. If a Class I or Class II prescription scale complies with paragraphs S.1.2.3., S.2.5.3., and 
S.6.6., it shall be:  

 

 1.19.1 marked, “Counting Feature for Prescription Filling Only” (see test procedure in 
Section 58); 

Yes  �  No  �  N/A  � 

 1.19.2 marked with the minimum piece weight and minimum number of pieces used 
to establish an individual piece count.   

Yes  �  No  �  N/A  � 

1.192
0 

All markings must be clear and easily readable.             Yes  �  No  �  N/A  � 

1.201
. 

The lettering for all markings must be permanent.  Record the grade for the permanence of 
markings: _____________________________________________ 

Yes  �  No  �  N/A  � 

1.212
. 

If the markings for other than device identification required by G-S.1. are placed on badge or 
decal, then the badge or decal must be durable (difficult to remove at all temperatures). 

Yes  �  No  �  N/A  � 

 
Proposed New Section to be inserted after Grain Test Scales, 

Section 38, Page DES 57 
 
38. Counting Feature on Class I or II Scales Used in Prescription Filling Applications  
Code References:  S.1.2.3, S.2.5.3, N.1.10, T.N.3.10, and Table T.N.3.10 
 
38.1 The scale’s accuracy class is  Class I or Class II   

Note accuracy class:  
Yes  �  No  �  N/A  � 

38.2 The counting mode is clearly marked on the display or by an annunciator 
 

Yes  �  No  �  N/A  � 

38.3 The scale display differentiates between count indications and weight indications.  Yes  �  No  �  N/A  � 

 38.3.1 If symbol “ct” is used to identify count, it is not used to identify carat in the 
weighing mode.  

Yes  �  No  �  N/A  � 

38.4 Values must be identified with the word or symbol for pieces (pcs) or count (ct)  Yes  �  No  �  N/A  � 

38.5 Count values must be displayed as a whole integer, without a decimal point. Yes  �  No  �  N/A  � 

38.6 The scale is capable of displaying zero count. 
 

Yes  �  No  �  N/A  � 

Record the marked minimum piece weight (MPW):_________ 
 
Record the marked minimum sample size in pieces (MSS):________ 
 
Calculate and record the minimum sample size in weight (MSSW) =MPW x MSS=_________ 

38.7 The counting feature shall not calculate a piece weight or total count unless the 
following conditions are met: 

 

 38.7.1 Individual piece weight is equal to or greater than 3 e.  Yes  �  No  �  N/A  � 

 38.7.2 Sample size is equal to or greater than the marked minimum sample size in 
pieces.  

Yes  �  No  �  N/A  � 

38.8 The marked minimum sample size must be equal to or greater than 10 pieces.  Yes  �  No  �  N/A  � 

38.9  Place a load of less than MSSW on the scale, and enter the MSS.  The device shall 
reject the entry. 

Yes  �  No  �  N/A  � 
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38.10 Place a load equal to the MSSW on the scale and enter a sample count less than the 
MSS.  The device shall reject the entry. 

Yes  �  No  �  N/A  � 

 
In addition to Table 6 Maintenance Tolerances (for weight), the indicated piece count value computed by a Class I or 
Class II prescription scale counting feature shall comply with the tolerances in Table T.N.3.10.  Maintenance and 
acceptance tolerances are the same. 
 

Table T.N.3.10 
Maintenance and Acceptance Tolerances 

In Excess and in Deficiency for Count 

Indication of Count Tolerance 
(piece count) 

0 – 100 0 
101 to 200 1 

201 or more 0.5 % 
Notes on testing: 
 
Conduct at least two increasing and decreasing load tests with at least four different test loads, including the 
maximum at each tolerance level.  Do not recalibrate the scale during this test.  Document any non-conformance 
results. 
 
Example:  

Scale Capacity = 620g x 0.01 g  
(marked with a minimum piece weight of 0.03 g and a minimum piece count of 10) 
Piece weight =0.03 g = 3 e 
Minimum sample size =10 pieces =30 e = 0.30 g 
100 pcs = 300 e = 3 g 
200 pcs = 600 e = 6 g 

 
To achieve the highest possible count, divide the capacity (620 g) by the minimum weight of the piece count (0.03 g).  
Truncate the quotient (20666.666 counts) to the nearest whole integer (20666 counts).   
 
To perform the test at near maximum, pick a whole number near this amount, such as 20500.  Calculate the amount of weight 
that should cause the scale to indicate a count of 20500 by multiplying the desired count (20500) by the weight of the 
minimum piece weight (0.03 g), The result is 615 g.  Place 615 g on the scale and it should indicate 20500 counts. 

38.11 Calculate the loads required to cause the scale to indicate, respectively, a count of 10 
100, 200, and maximum count capacity (based on scale capacity and minimum 
individual piece weight).  The device indicates each of these loads within the tolerance 
specified in table T.N.3.10.   
 
(If necessary, check several more loads to verify the count calculation at other loads 
and minimum sample counts.)   

Yes  �  No  �  N/A  � 

 
38.7 The counting feature shall not calculate a piece weight unless the following conditions 

are met: 
 

 38.7.1 The individual piece weight is equal to or greater than 3 e.  Yes  �  No  �  N/A  � 

 38.7.2 The sample size is at least 10 pieces or the marked minimum sample size in 
pieces, whichever is greater. 

Yes  �  No  �  N/A  � 

 38.7.3 The sample count indication is stable. Yes  �  No  �  N/A  � 
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75.  List of Acceptable Abbreviations/Symbols 

 
Device Application Term Acceptable Not Acceptable 

Livestock & Animal Scales: 

Head (sale by) HB or H  
Weight (sale by) WT or W  

Other symbols recognized by 
the Packers & Stockyards 
Administration 

 

  

Prescription Filling Count 
Feature for Class I & II 

Scales: 

Minimum Piece Weight MPW  

Minimum Sample Size MSS  

Minimum Sample Size in 
Weight 

MSSW  

Belt Conveyor Scales: 
U.S. short ton 

(note: different from 
“General” application) 

T  

 
 

Agenda Item 14 
 
Add a check box in the Publication 14 DES checklist that  states the computing scale interfaced to an ECR meets the applicable 
requirements in the ECRS checklist as follows:  

 
27.4 If the computing scale is interfaced with a electronic cash register (ECR), the ECRS 

checklist must also be completed.  The operation of the scale with the ECR meets the 
ECRS checklist. 

Yes  �  No  �  N/A  � 

and  
 
Amend ECRS Sections 15.15 through 15.21 as follows: 
 
11.15. A computing scale may interface with a cash register, and the cash register need only 

record the total price, that is, serve merely as a printer, provided: 
 

11.15. 11.15.1. The computing scale displays the net weight, unit price, and total price on both 
the operator and customer sides of the scale. 

Yes  �  No  �  N/A  � 

11.16. 11.15.2. The computing scale has a tare capability. Yes  �  No  �  N/A  � 
11.17. 11.15.3. The scale is positioned so the customer can accurately read the indications and 

observe the weighing operation. 
Yes  �  No  �  N/A  � 

11.18. 11.15.4. The scale must be equipped with motion detection that complies with 
Handbook 44 requirement S.2.4.1. 

Yes  �  No  �  N/A  � 

11.19. 11.15.5. The scale is not equipped with a price-look-up capability.  The unit price must 
be manually entered into the computing scale to give the customer adequate 
time (equivalent to a transaction in the delicatessen department) to assimilate 
the display information. 

Yes  �  No  �  N/A  � 

11.20. 11.15.6. The electronic cash register must not have any input to the computing scale in 
the process of determining the total price of a weighed item. 

Yes  �  No  �  N/A  � 

11.21. 11.15.7. If the ECR is equipped with a computing scale, it shall meet the criteria given 
above. 

Yes  �  No  �  N/A  � 

 11.15.8. If the scale has multiple sales accumulation capability, the scale accumulation 
capability is disabled. 

Yes  �  No  �  N/A  � 
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 11.15.9. If the ECR is equipped with a computing scale, it shall meet the criteria given 
above. 

Yes  �  No  �  N/A  � 

 
 

Agenda Item 15 
 
27. Computing Scales – General Without Multiple Sales Accumulation Capability  
 
Code Reference: S.1.8.3, G-S.2, G-S.5.1, G-S.6, S.1.9.2 

27.1 The net weight, unit price, and total price are clearly displayed and identified 
on both the operator and customer sides of the scale. 

Yes  �  No  �  N/A  � 

 27.1.1 The unit price is clearly defined.   Yes  �  No  �  N/A  � 
  The symbols “$/” with a unit symbol (i.e., lb, kg, g) may be used, 

provided: 
 

  27.1.1.1 -the scale is capable of only displaying net weight in 
that weight unit, or  

Yes  �  No  �  N/A  � 

  27.1.1.2 -the scale has an internal units selection switch that can 
be sealed in the unit used for both the unit price and the 
net weight display, or 

Yes  �  No  �  N/A  � 

  27.1.1.3 -the scale has an external unit conversion key, and the 
unit of mass marked in the unit price display and  the 
unit of mass marked in the weight display are the same. 

Yes  �  No  �  N/A  � 

Examples of scale display 

 

27.2 The computing scale has tare capability. Yes  �  No  �  N/A  � 
27.3 Computing Scales with Printers  
In the case of printers that issue labels for packages, requirements of the Fair Packaging and Labeling Act and the 
Uniform Packaging and Labeling Regulation apply.   
 
Preprinted labels stating the unit of measure (i.e., lb, kg) acceptable for scales capable of displaying one weight 
unit or which have an internal lb/kg conversion switch. 
 27.3.1 The unit price is clearly defined.  Yes  �  No  �  N/A  � 
  The symbols “$/” with a unit symbol (i.e., lb, kg, g) may be used, 

provided:  
 

  27.3.1.1 -the scale is only capable of printing the net weight in 
that weight unit, or  

Yes  �  No  �  N/A  � 

  27.3.1.2 -the scale has an internal units selection switch that can 
be sealed in the unit used for both the unit price and the 
net weight, or 

Yes  �  No  �  N/A  � 
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  27.3.1.3 -the scale has an external unit conversion key, and the 
unit of mass printed in the unit price and the unit of 
mass printed with the weight are the same. 

Yes  �  No  �  N/A  � 

 27.3.2 The symbol "$" or the word "dollars" is printed with the total price 
and must be printed by the device or pre-printed on the label.   

Yes  �  No  �  N/A  � 

 27.3.3 The quantity block must be headed with the words "Net 
Weight/Count". (The term "Net Weight" is optional.)  If the printer 
does not print the specific weight unit, the pre-printed label must 
include this information; for example, pound, lb, or kg. 

Yes  �  No  �  N/A  � 

 27.3.4 For items sold by count, the count is printed in the quantity block.  
NOTE:  If there are no individual blocks for the printed 
information, and the printer prints a qualifying term such as 
"pieces" or a symbol such as "pcs" in a horizontal manner reading 
from left to right, and if there is little doubt as to the meaning of the 
label, then it is considered appropriate. 

Yes  �  No  �  N/A  � 

 27.3.5 The count must be printed as an integer without a decimal point 
and must be modified with the word or symbol for pieces (pcs) or 
count (ct) either in the heading or next to the number. 

Yes  �  No  �  N/A  � 

 27.3.6 Printing of non-weighed items by count shall either (27.1 in 2004 
edition) 

 

  27.3.6.1 operate only under no load condition or (27.1.1 in 2004 
edition) 

Yes  �  No  �  N/A  � 

  27.3.6.2 cause the display to blank. (27.1.2 in 2004 edition) Yes  �  No  �  N/A  � 
 

Incorrect Label  Correct Label 

Net Weight Unit Price Total Price  Net Weight Price Total Price 
1.00 kg $2.00 $2.00  1.00 kg $2.00/kg $2.00 

(unit price not identified with unit)   

Incorrect Label  Correct Label 

Net Weight Unit Price Total Price  Net Weight Unit Price Total Price 
1.00 lb $2.00 $2.00  1.00 lb $2.00/lb $2.00 

(unit price not identified with unit)   

Incorrect Label  Correct Label 

Net Weight Price/lb Total Price  Net Weight Price/kg Total Price 
1.00 kg $2.00 $2.00  1.00 kg $2.00 $2.00 

(different units of net weight and unit price)   

Correct Label  Correct Label 

Net 
Weight/CT Unit Price Total Price  Net Weight $/lb Total Price 

10 $2.00 $20.00  1.00 lb $2.00 $2.00 

27.4 If the computing scale is interfaced with a electronic cash register (ECR), the 
ECRS checklist must also be completed.  The operation of the scale with the 
ECR meets the ECRS checklist. (from previous agenda item) 

Yes  �  No  �  N/A  � 
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Agenda Item 19 
 
The Sector recommends that following amendments to Publication 14 DES Section 18 indicated in underlined text be 
included in Publication 14. 
 
18.  Zero Indication - General 
 
Code Reference:  G.S.5.1., G.S.1, S.6.3 
 
Any of the following methods may be used to indicate a negative balance condition. 
 
18.1. Display of negative values. 

 
A display of negative weight values is required in the net display mode when the gross 
weight is less than the tare value.  This assumes that the gross weight is zero or positive.  If 
the gross weight is negative (behind zero-balance condition), and if blanking the display is 
used to indicate a behind-zero-balance condition, the gross and net display may blank. 

Yes  �  No  �  N/A  � 

18.2. Blanking the display  
 
This method cannot be used to indicate a negative balance condition if the device also: (1) 
blanks the display to indicate over-capacity and (2) the load condition of the weighing/load 
receiving element is not evident to the operator, (e.g., a hopper scale where the operator 
cannot see the load condition, empty or full, of the hopper). 
 
If blanking is used, it is recommended that the indicator also have an annunciator to 
indicate "power on" so the operator does not think that power has been lost when the 
display is blank. 

Yes  �  No  �  N/A  � 
 
 
 
 
 
 

 
 
 

18.2.1 When blanking a primary weight display with live on screen G-S.1 and/or S.6.3 
markings, the required markings must not blank. 

Yes  �  No  �  N/A  � 

18.3. Display of a symbol which cannot be interpreted as a quantity value, (e.g., -, ---, EEEE, E 
S-1) is acceptable; however, the display of complements are not acceptable, and flashing 
zeros or a minus sign preceding a zero or zeros cannot be used. 

Yes  �  No  �  N/A  � 

 
The Sector recommends that following amendments to Publication 14 ECRS Section 5 indicated in underlined text be 
included in Publication 14. Language to be removed is indicated in strikeout text. 
 
5.  Identification 
 
Code Reference:  G.S.5.1., G.S.1, S.6.3 
 
………. No changes in this area 
………. No changes in this area 
………. No changes in this area 
 
5.1. The cash register shall be clearly and permanently marked for the purposes of 

identification with the following information: 
 

 5.1.1. The name, initials, or trademark of the manufacturer or distributor. Yes  �  No  �  N/A  � 
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 5.1.2. A model designation that positively identifies the pattern or design of 
the device. The Model designation shall be prefaced by the word 
“Model”, “Type”, or “Pattern”. These terms may be followed by the 
term “Number” or an abbreviation of that word. The abbreviation for 
the word “Number” shall, as a minimum, begin with the letter “N” 
(e.g., No or No.) The abbreviation for the word “Model” shall be 
“Mod” or “Mod.”. (Effective January 1, 2003). 

Yes  �  No  �  N/A  � 

 5.1.3. Except for equipment with no moving or electronic component parts 
and not-built-for-purpose, software-based devices, a  nonrepetitive 
serial number. 

Yes  �  No  �  N/A  � 

 5.1.4. For not-built-for-purpose, software-based devices, the current software 
version designation. 

Yes  �  No  �  N/A  � 

 5.1.5. The serial number shall be prefaced by the words “Serial Number” or 
an abbreviation of that term.  Abbreviations for the word “Serial” 
shall, as a minimum, begin with the letter “S,” and abbreviations for 
the word “Number” shall, as a minimum, begin with the letter “N” 
(e.g., S/N, SN, Ser. No, and S No.). 

Yes  �  No  �  N/A  � 

  Location of the information:         ___________________________  
Code Reference G-S.1. (g). Effective January 1, 2003  
 5.1.6. The NTEP Certificate of Conformance (CC) Number or a 

corresponding CC addendum number for devices that have a CC. The 
number shall be prefaced by the terms “NTEP CC”, “CC”, or 
“Approval”. These terms may be followed by the word “Number” or 
an abbreviation for the word “Number”. The abbreviation shall, as a 
minimum, begin with the letter “N” (e.g., No or No.). 

Yes  �  No  �  N/A  � 

  The device must have an area, either on the identification plate or on 
the device itself, suitable for the application of the Certificate of 
Conformance Number. If the area for the CC Number is not part of an 
identification plate, note its intended location and how it will be 
applied. 

Yes  �  No  �  N/A  � 

  Location of CC Number if not located with the identification  
_________________________________________________________ 
_________________________________________________________ 
 

 

5.2. The other components of the system are marked consistent with the above 
description. 

Yes  �  No  �  N/A  � 

5.3. Identifying information shall be:  
 5.3.1. Located so that it is readily observable without the necessity of 

disassembling a part requiring the use of any means separate from the 
device.  If the required information is located on the back of a device, 
the same information must also appear on the side, front, or top.  The 
bottom of a device is not an acceptable surface.  If required markings 
are behind a door or panel, the manufacturer is encouraged to put a 
label on the outside of the device that explains where the identification 
information is located 

Yes  �  No  �  N/A  � 

 5.3.2. Marked on a surface that is an integral part of the chassis. Yes  �  No  �  N/A  � 
5.4. If the required marking is on a plate or badge, the plate must be permanent. (See 

criteria above for Permanence of Attachment of Badge.) 
Yes  �  No  �  N/A  � 

5.5. The lettering for all markings must be permanent. Yes  �  No  �  N/A  � 
 Record the grade for the markings: _______________  
Code Reference:  G-S.1.1. Location of Marking Information for Not Built-for-
Purpose, Software-Based Devices.  Effective January 1, 2004 
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5.6 When blanking a primary weight display, with live on screen G-S.1 and/or 
S.6.3 markings, the required markings must not blank. 

Yes  �  No  �  N/A  � 

5.6.7 For not-built-for-purpose, software-based devices, the following shall apply:  
 5.7.1 The manufacturer or distributor and the model designation shall be 

continuously displayed or marked on the device; or 
Yes  �  No  �  N/A  � 

5.7. 5.7.2 The Certificate of Conformance (CC) Number shall be continuously 
displayed or marked on the device, or 

Yes  �  No  �  N/A  � 

5.8. 5.7.3 All required information in G-S.1.Identification. (a), (b), (c), (e), and 
(h) shall be continuously displayed.  Alternatively, a clearly identified 
“view only” System Identification, G-S.1. Identification, or Weights 
and Measures identification shall be accessible through the “Help” 
menu. Required information includes that information necessary to 
identify that the software in the device is the same type that was 
evaluated. 

Yes  �  No  �  N/A  � 

5.9. 5.7.4 Clear instructions for accessing the remaining required G-S.1. 
information shall be listed on the CC.  Required information includes 
that information necessary to identify the software in the device is the 
same type that was evaluated. 

Yes  �  No  �  N/A  � 

 

Agenda Item 21 
 
X. Cash Acceptors or Card-activated Systems 
Code Reference:  G-S.2., G-S.5.1., G-S.6  
Accidental or intentional fraud causes great concern when customers use cash acceptors or card-activated systems.   
 
Because systems may be installed with separate power lines to the controller, card reader, and scale, tests should be run with 
power failures to different parts of the system to evaluate the potential for accidental or intentional errors.  The appropriate 
device response depends upon when the power loss occurs during the transaction. 
 
Tests using various denominations of bills accepted by the cash acceptor should be performed. 
 
Certificates of Conformance will cover the use of the cash acceptor option at both attended and unattended systems.  Cash 
acceptors, which are used at unattended locations, must meet the marking requirements of paragraph G-UR.3.4.  
Responsibility, Money-Operated Devices shall be clearly and conspicuously displayed on the device or immediately adjacent 
to the device information detailing the return of monies paid when the product cannot be obtained. 
 
Note:  For bills that have not yet been drawn into the cash acceptor to the point that the bill is no longer visible, it is assumed 
that the information on the bill denomination can be obtained from visual examination. 
 
Various methods may be used to recall specific portions of the transaction depending on how the basic system operates.  For 
example, systems that can print a record of the amount fed into the machine as each bill is fed into the device maintain an 
ongoing record of bills recognized by the system.  Other systems may not print a receipt until the end of the transaction, so the 
information is recalled on a journal printer accessible to the customer or can be recalled on the cash acceptor display 
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1.1 Systems with Battery Back-up or Uninterruptible Power Supply or Equivalent -   
Some systems are equipped with a battery back-up or an uninterruptible power supply (or 
equivalent) which allows a transaction to continue in the event of a power loss.  For such 
systems, the transaction in progress at the time of a power interruption must continue as if no 
power interruption had occurred (or comply with the requirements for systems not equipped 
with a battery back-up).  That is, all bills (including bills being fed into the device at the time 
of the power loss) must be correctly accounted for, and the total sale amount must be 
mathematically correct.  Check these systems by interrupting power at several points in the 
transaction to ensure that all information (total price, mathematical agreement, and total 
dollar amount inserted by the customer) is accounted for correctly. 
 

Yes  �  No  �  N/A  � 

1.2. All Other Systems - To check the operation of systems not equipped with a battery back-up, 
uninterruptible power supply, or equivalent, interrupt power as described below.  As noted 
earlier, if separate power lines supply different components in the system, interrupt power to 
different parts of the system. 
 
When one or more bills have been accepted and registered by the device, at least one of the 
following criteria must be met to ensure that this information can be recalled in the event of a 
power interruption: 

Yes  �  No  �  N/A  � 

 1.2.1. The printer on the device must print the denomination of the bill as the device 
recognizes the bill.  (The printed receipt must be available to the customer.) 
 

Yes  �  No  �  N/A  � 

 1.2.2. A journal or other printer accessible to the customer must print the denomination of 
each bill as the device recognizes each bill. 

Yes  �  No  �  N/A  � 

 1.2.3. The total display must be capable of being recalled for at least 15 minutes. 
 

Yes  �  No  �  N/A  � 

 1.2.4. Means are provided to enable the customer to retrieve the money inserted into the 
device (e.g., a button which can be used during a power interruption to eject the 
money inserted by the customer).  
 

Yes  �  No  �  N/A  � 

 1.2.5. Other means is used to provide a visual or printed record of the total amount of 
money accepted by the device. 
 

Yes  �  No  �  N/A  � 

1.3. There is a brief period of time during which a bill has been accepted by  the cash acceptor but 
has not yet been recognized by the device.  The following criteria must be met to ensure 
completion of that this information can be recalled in the event of a power failure. 

Yes  �  No  �  N/A  � 

 1.3.1. Means is provided to enable the attendant or customer to retrieve the bill (for 
example, a button which can be used during a power interruption to eject the bill or 
if the cash acceptor box can be removed by the attendant and the bill retrieved). 
 

Yes  �  No  �  N/A  � 

Note:  There may be a space of time in which a bill can be caught partially in and out of the cash 
acceptor during a power interruption.  In such a case, if the denomination of the bill is visible to the 
customer and attendant, this is sufficient to provide information about the bill being fed into the 
device at the time of the power interruption.  The cash acceptor must comply with the other 
applicable items noted above. 
 

 

1.4. Power should be interrupted at different points in the transaction to determine that all 
transaction information can be recalled in the event of a power interruption including 
combinations of the following: 

 

 1.4.1. after one bill has been inserted. Yes  �  No  �  N/A  � 
 1.4.2. after several bills have been inserted. Yes  �  No  �  N/A  � 
 1.4.3. while a bill is being inserted. Yes  �  No  �  N/A  � 
 1.4.4. after a bill has been inserted but not yet recognized. Yes  �  No  �  N/A  � 
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 1.4.5. after a bill(s) has been inserted and recognized. Yes  �  No  �  N/A  � 
  
1.5. Total Money Display - A running display showing the amount of money fed into the 

machine must be provided.   
 

Yes  �  No  �  N/A  � 

1.6. Printed Receipt - A printed receipt must be available to the customer from the device at the 
completion of the transaction.   
 

Yes  �  No  �  N/A  � 

Because the customer must be provided with a receipt, the system must not accept cash if sufficient 
paper is not available to complete the transaction. 
 

 

 The cash acceptor must not initiate a cash transaction if either of the following conditions are 
true: 

 

 • no paper is in the receipt printer of the cash acceptor; Yes  �  No  �  N/A  � 
 • insufficient paper is available to complete a transaction. Yes  �  No  �  N/A  � 
  
1.7. Instructions must be marked on the device to inform the customer how to operate the cash 

acceptor. 
Yes  �  No  �  N/A  � 

  
1.8. Means must be provided for the customer to cancel the transaction at any point. Yes  �  No  �  N/A  � 
 1.8.1. The customer has inserted cash. If the customer cancels the transaction by pressing 

the cancel key (or equivalent key(s)), the device must either: 
Yes  �  No  �  N/A  � 

  1.8.1.1. be equipped with means for the customer to retrieve the cash inserted 
from the device,  AND 
 
automatically issue a printed receipt indicating the amount tendered and 
the amount returned,  OR 
 

Yes  �  No  �  N/A  � 

  1.8.1.2. display instructions (such as "sale terminated, see attendant," "sale 
terminated, get receipt" or similar wording) for the customer to see the 
attendant,  AND 
 
automatically issue a printed receipt showing the amount of cash inserted 
by the customer, a statement indicating that the sale was terminated, and 
instructions for the customer to see the attendant. 
 

Yes  �  No  �  N/A � 
 
 
 
 
Yes  �  No  �  N/A  � 

Note:  It is acceptable for different messages to be used.  This depends upon whether the transaction is terminated by use of the 
cancel key (e.g., "sale terminated, get receipt" or "sale terminated, see cashier", "change due, see cashier"). 
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Carry-Over Items 
 
1. Recommended Changes to Publication 14 Based on Actions at the 2005 NCWM 

Annual Meeting 
 
The NTEP technical advisor provided the Sector with specific recommendations for incorporating test procedures 
and checklist language based upon actions of the 2005 Annual Meeting of the National Conference on Weights and 
Measures (NCWM). The Sector was asked to briefly discuss each item and provide general input on the technical 
aspects of the issues. 

(a) Footnote to S.1.8.4. 
 

Background: See the Report of the 90th NCWM, Specifications and Tolerances (S&T) Committee Agenda Item 
320-1 for additional background information.  During its 2005 Annual Meeting, the NCWM agreed to amend NIST 
Handbook 44 Scales Code paragraph footnote to S.1.8.4. Recorded Representations, Point-of-Sale Systems to 
nonretroactively prohibit the use of the “#” symbol. 
 
Discussion:  The Weighing Sector considered a proposal from the NIST Technical Advisor to amend NCWM 
Publication 14 Weighing Devices Technical Policy, Checklists, Test Procedures Digital Electronic Scales (DES) 
Section 76. List of Acceptable Abbreviations and Symbols and Electronic Cash Registers Interfaced with Scales 
(ECRS) Section 11 Recorded Representation Point-of-Sale Systems. 
 
Recommendation:  The Sector recommends that amendments proposed in Appendix A-Agenda Item 1(a) be 
incorporated into NCWM Publication 14 DES Section 76. List of Acceptable Abbreviations and ECRS 
Section 11. Recorded Representation Point-of-Sale Systems. 

 (b) Automatic Zero-Setting Mechanism (Zero-tracking) 
 

Background: See the Report of the 90th NCWM, Specifications and Tolerances (S&T) Committee Agenda Item 
320-4 for additional background information.  During its 2005 Annual Meeting, the NCWM agreed to amend NIST 
Handbook 44 2.20. Scales Code paragraph S.2.1.3. Scales Equipped with an Automatic Zero-Setting Mechanism 
(AZSM), add new paragraphs S.2.1.3.1. Zero-Tracking for Scales Manufactured between January 1, 1981 and 
January 1, 2007. and S.2.1.3.2. Zero-Tracking for Scales Manufactured On or After January 1, 2007, and renumber 
paragraph S.2.1.3.3. Means to Disable Zero-Tracking on Class III L Devices. 
 
Discussion:  The Weighing Sector considered a proposal from the NIST Technical Advisor to amend NCWM 
Publication 14 Weighing Devices Technical Policy, Checklists, Test Procedures Digital Electronic Scales (DES) 
Section 43.  The NIST Technical Advisor responded to a question on the AZSM requirements for Class III vehicle 
scales, Class III L scales, and Class IIII scales.  The language that was adopted by the NCWM states that the AZSM 
limit for vehicle, axle-load, and railway track scales is 3.0 scale divisions for both Class III and III L Vehicle Scales.  
Wheel-load weighers must meet the same requirements as other scales in paragraph S.2.1.3.2. (b).       
 
Recommendation:  The Sector recommends that amendments proposed in Appendix A-Agenda Item 1(b) be 
incorporated into NCWM Publication 14 DES Section 43. Automatic Zero-Setting Mechanism.  

(c) Table S.6.3.b. Note 3 – Nominal Capacity and Value 
 
Background: See the Report of the 90th NCWM, Specifications and Tolerances (S&T) Committee Agenda Item 
320-5 for additional background information on the location and content for the marking of nominal capacity by 
division. During its 2005 Annual Meeting, the NCWM agreed to amend NIST Handbook 44 2.20. Scales Code 
Table S.6.3.b. Note 3 – Nominal Capacity and Value. 
 
Discussion:  The Weighing Sector considered a proposal from the NIST Technical Advisor to amend NCWM 
Publication 14 Weighing Devices Technical Policy, Checklists, Test Procedures Digital Electronic Scales (DES) 
Sections 1 and 2, and Electronic Cash Registers Interfaced with Scales (ECRS) Sections 5 and 7.   
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The Sector requested clarification on what is meant by the phrase “readily apparent by the design of the device” in 
the previous editions of Handbook 44 Scales Code Table S.6.3.b. Note 3.  They also reported that field officials, in 
both the U.S. and Canada, have repeatedly raised questions and suggested that pictures or diagrams be included in 
Publication 14 that demonstrate the meaning of the existing language. The Sector also suggested that examples of 
acceptable “capacity by value” markings and that the terms “Max,” “min,” and “e” be included in Publication 14 as 
examples of acceptable markings for “capacity by value.”  
 
Recommendation:  The Sector recommends that amendments in Appendix A-Agenda Item 1(c) be 
incorporated into NCWM Publication 14 DES with the three drawings from the Report of the 90th NCWM, 
S&T Committee Agenda Item 320-5 and an example using the international markings such as “Max”, “emin”, 
and “d” be included in Publication 14.  Additionally, the Sector recommended that examples such as single 
revolution dials, beam scales (including tip weights) be added to Publication 14 to demonstrate what is meant 
by the phrase “readily apparent by the design of the device.”  
 
During the discussion of this item the Sector noted that the use of “d” and “e” are used interchangeably in 
NIST Handbook 44.  This can lead to the incorrect application of requirements applied to weighing devices 
where the scale division “d” is different than the verification division “e.”  Additionally, the terms 
graduation, interval, and division are not consistently used throughout the Scale Code.   A small work group 
consisting of Darrell Flocken (Mettler Toledo), Gary Lameris (Hobart Corporation), the Ohio NTEP Lab, 
and Paul Lewis (Rice Lake Weighing) will review the entire Scales Code and develop a recommendation to 
amend Handbook 44 so that the abbreviations, terms, and definitions are used correctly and consistently in 
the code. 

(d) Time Dependence (Creep Test) for Scales 
 
Background: See the 2005 NCWM Publication 16 Committee Reports of the 90th National Conference on Weights 
and Measures, Specifications and Tolerances Committee Agenda item 320-8 for additional background information. 
During its 2005 Annual Meeting, the NCWM agreed to amend NIST Handbook 44. Scales Code paragraph T.N.4.5. 
Time Dependence. and add new paragraphs T.N.4.5.1., Time Dependence Class II, III, and IIII Non-automatic 
Weighing Instruments, and T.N.4.5.2. Time Dependence; Class III L Non-automatic Weighing Instruments. 
 
Discussion:  The Weighing Sector considered a proposal from the NIST Technical Advisor to amend NCWM 
Publication 14 Weighing Devices Technical Policy, Checklists, Test Procedures Digital Electronic Scales (DES) 
Section 58. Time Dependence Test.  Some members of the Sector requested clarification on the ambient test 
conditions and automatic zero-tracking information in the proposed test form.  The NIST Technical Advisor 
reported that the ambient test conditions recorded on the test form are the same as the test forms used in OIML 
R76-2.  The information on the test form regarding the operational status of the AZSM was considered as optional 
information and is not on the equivalent OIML test form and will be removed from the proposed test form.   The 
Sector questioned the meaning of some of the symbols in the proposed test form and suggested that they be defined 
on the test form. 
 
There were additional discussions that existing test procedures in Publication 14 requires that the creep test be 
performed at 20 °C, -10 °C, and 40 °C.  OIML R76 states that only one influences factor be tested at one time and 
that performing creep test at the various temperatures is considered as combining the influence factors of time and 
temperature.  Members of the Sector believed that this subject should be submitted to Sector as a new agenda item, 
or be considered by the NCWM Specifications and Tolerance Committee. 
 
Recommendation: The Sector recommends that amendments in Appendix A-Agenda Item 1(d), with changes 
to the test form recommended by the Sector, be incorporated into NCWM Publication 14.  

 (e) Time Dependence (Creep Test) for Load Cells 
 
Background: See the 2005 NCWM Publication 16 Committee Reports of the 90th National Conference on Weights 
and Measures, Specifications and Tolerances Committee Agenda item 320-8 for additional background information 
regarding load cell creep test tolerances during type evaluation.  During its 2005 Annual Meeting, the NCWM 
agreed to add NIST Handbook 44 Scales Code paragraph T.N.4.6. Time Dependence for Load Cells During Type 
Evaluation and Table T.N.4.6. Maximum Permissible Error (mpe) for Load Cells During Type Evaluation. 
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Discussion: The NIST Technical Advisor reported that NIST Weights and Measures Division (WMD) will be 
submitting a proposal to a regional weights and measures association S&T committee to add creep recovery test 
procedures that were inadvertently omitted from the proposal to add the Time Dependence requirements and lower 
the apportionment factors to better align NIST Handbook 44 with the 2005 Edition of NCWM Publication 14. 
 
The Weighing Sector also considered a proposal from the NIST Technical Advisor to amend NCWM Publication 14 
Weighing Devices Technical Policy, Checklists, Test Procedures for Force Transducers Section L. II Determination 
of Creep.   
 
Recommendation:  The Sector recommends that the proposed language provided by the NIST Technical 
Advisor with editorial corrections to the language as recommended by the Sector in Appendix A- Item 1 (e) 
be included in the 2006 Edition of NCWM Publication 14 Force Transducers (Load Cells). 
 
The NIST Technical Advisor has submitted a proposal to the Southern Weights and Measures Association 
S&T Committee that would correct the tolerances applied to Class III L load cells and add the creep recovery 
tolerances that were inadvertently omitted in the 2005 NCWM S&T Committee agenda item 320-8.  
 
Pending action by the 91st NCWM Specification and Tolerances Committee in 2006 on this WMD proposal, 
the Sector recommends that no corresponding changes should be made to Table T.N.4.6.  in the proposal to 
amend Publication 14 and that the creep test recovery procedures be deleted from the language submitted by 
the NIST Technical Advisor.   
 
 
2. Identification: Built-for-Purpose Software-based Devices 
 
Background:  See the 2005 Report of the 90th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 320-1 in NCWM Publication 16 for additional background information and the 
proposed software identification language considered by the S&T Committee.  
 
At the 2005 Annual Meeting of the NCWM, the S&T Committee heard no support for this item in its present form 
and agreed to withdraw the item from is agenda.  The S&T Committee encouraged the regional Weights and 
Measures Associations, and associations of device manufacturers to develop and resubmit a new proposal if they 
think it is appropriate. 
 
Additionally, the NCWM Board of Directors agreed to establish an NTETC Software Sector.  That Sector will 
tentatively meet in Spring 2006.  The charge of the Software Sector is to: 
  
 Develop a clear understanding of the use of software for the operation of today’s weighing and measuring 

instruments.  This first step is important to permit the direction of the efforts mentioned in the next steps. 
 Develop Handbook 44 specifications as needed to provide appropriate requirements for software incorporated 

into weighing and measuring devices and adequate tools for field verification and enforcement of such devices 
to include security requirements, simple identification means, etc. 

 Revise existing or develop new Publication 14 checklists to provide NTEP laboratories the capability of 
identifying and certifying software or software components as being metrologically compliant with Handbook 
44 requirements including, but not limited to its functions, marking, and security. 

 Consider the development of guidelines for and promote training of weights and measures officials in proper 
application of Handbook 44 in verifying software as compliant and traceable to a NTEP Certificate of 
Conformance. 

  
Individuals interested in participating as members of the Software Sector were requested to contact Jim Truex, 
NTEP Committee Chairman. 
 
Discussion:  The Weighing Sector reviewed the background information and heard comments from Don Onwiler, 
NCWM Chairman, that the first meeting of the Software Sector will be held in conjunction with the 2006 meeting of 
the NTEP Participating Laboratories.  The NTEP Committee has requested volunteers to participate in the Sector, 
including people who are experienced in developing metrological software.  WMD recommended that the Software 
Sector consider soliciting input from foreign metrological regulatory agencies that have experience with regulating 
metrological software used in weighing and measuring devices and other U.S. Government Agencies that have 
experience in verifying the performance and security of software.    Mettler Toledo reported that they have had some 
contact with the Western European Legal Metrology Cooperation (WELMEC) and experience with WELMEC 
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Guide 2.3. Guide for Examining Software (Weighing Instruments).  A copy of the WELMEC publication can be 
downloaded from their website at www.welmec.org/publications/2-3.pdf.  The NTEP Director also suggested 
investigating the existence of software standards written by other U.S. standards writing organizations (e.g., ANSI) 
and that any volunteers to the Sector be willing to actively participating in the Sector and be committed to following 
through with assigned tasks.  
 
Recommendation: The NIST Technical Advisor included this item on the agenda only to provide the 
Weighing Sector with an update the status of the S&T Committee Agenda item 320-1 in NCWM Publication 
16 Identification: Built-for-Purpose Software-based Devices and recommends no further action on this item 
since it was withdrawn from the S&T Committee agenda. 
 
 
3. S.1.1.c. Zero Indication (Marking Requirements) 
 
Source:  2004 Weighing Sector Agenda Item 4 - S.1.1. (c). Zero Indication (Marking Requirements). 
 
Background:  See the 2005 Report of the 89th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Report, the 2003 NTETC Weighing Sector Meeting Summary agenda item 19, and the 2005 
NCWM Publication 16 S&T Committee Report Item 320-1 for additional background information on the proposal 
to clarify marking requirements for scales that display unloaded scale conditions with other than digital zero 
indications.  
 
During the 2004 NCWM Interim Meeting, the S&T Committee was briefed on some ongoing discussions about zero 
indications within the Weighing Sector for the past several years.  The Committee agreed that its interpretation of 
paragraph S.1.1. (c) is consistent with the original intent of the 78th NCWM Report of the Specifications and 
Tolerances Committee.  The Committee agreed that additional language is needed to clarify that no marking is 
required if operator intervention is necessary to verify a zero condition before the start of a transaction.   The 
Committee believed this will provide a record of how the requirement should be applied and proposed changes to 
paragraph S.1.1. (c) to clarify that no marking is required if operator intervention is necessary to verify a zero 
condition before the start of a transaction. 
 
At the 2005 Annual Meeting of the NCWM, the S&T Committee changed the status of the item from “voting” to 
“information” to allow additional time to assess whether or not the markings could be displayed as part of the 
indication rather than being physically marked on the device and to gather more information on whether or not self-
service systems are providing the necessary information about the zero-load condition of the scale prior to each 
weight determination. 
 
Discussion:  A couple of the scale manufacturers provided weighing instruments during the meeting and 
demonstrated how they operate with in the current requirements of S.1.1.(c).   The purpose of the demonstration was 
to see the operation; have the opportunity to operate the scale; help other members of the Sector to understand the 
issue better; and show that the units have “an effective automatic means…” to satisfy the requirement without 
additional labels or markings.  
 
NIST WMD restated that they continue to support the language recommended in the S&T Committee’s agenda item 
320-1 that clarifies the intent of the 78th NCWM S&T Committee.  Furthermore, parties that disagree with the 2004 
Committee’s interpretation and oppose the proposed language in 320-1 should develop an alternate proposal should 
to clarify that additional markings are not required for devices that have “an effective automatic means” to inhibit a 
weighing operation or return the device to a continuous digital indication when the scale is in an out-of-balance 
condition.  
 
Mettler Toledo stated that they continue to oppose the proposed language to amend Scales Code paragraph S.1.1. 
(c). since effective means are provided to inhibit a weighing operation when zero indications are indicated by other 
than a digital zero when the scale is in an out-of-balance condition.  That is, the scale will not go into a “sleep” mode 
if there scale is not at zero and will return to an active weight display if the scale senses that the scale is no longer at 
zero.  In situations where the scale display turns off with the scale in an out-of-balance condition, operator 
intervention is required to turn on the scale, in which case the scale will automatically be rezeroed or indicate an 
error condition.   
 
Mettler Toledo further stated that their position is based on the language in NIST Handbook 44. WMD responded 
that the proposal is intended to clearly state the position of the 78th NCWM S&T Committee in NIST Handbook 44. 

http://www.welmec.org/publications/2-3.pdf
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Other manufacturers supported the Mettler Toledo position and discussed other methods that provide effective 
means to inhibit weighing transactions and display other than digital zero indications such as center-of-zero 
annunciators, RFID (radio frequency identification device) would reactivate the scale displays when the product is 
in close proximity to the scale, touch screen display scale activation that would automatically activate when the 
scale was in an out-of-balance condition, weight displays visible to the operator when the customer display indicates 
promotions or other non weight information. 
 
The Maryland NTEP laboratory and NIST WMD stated that the proposed language represents what is already 
covered by NTEP evaluation and test criteria.  The problem is that field officials do not know if or when additional 
markings are required, and that customers need the zero information (either by a digital zero or other indication that 
the scale is at zero) along with the weight, and pricing information in a computing type device, in order to make an 
informed decision on whether or not to accept the weight (and total price) determination. 
 
The Ohio NTEP laboratory disagreed with the WMD and Maryland positions and reported that they have not heard 
of any problems by field officials and that they have received no customer complaints on this subject.   
 
Additional comments were made that supported the Ohio position and that customers do not look at the zero 
condition of the scale and that they are only concerned about the price they have to pay.  WMD and Maryland 
responded that the Sector should not be making that assumption and that there are customers that want to make sure 
that the scale starts at zero in order to receive an accurate transaction.   
 
Recommendation: The discussion was concluded since there was no clear consensus on a position that the 
Sector could report to the NCWM S&T Committee on the agenda item.  The Sector Chairman held two votes 
on this subject.  The results of the vote will be forwarded to the NCWM S&T Committee. 
 
The first vote was to determine if the Sector agreed with the proposal on the NCWM S&T agenda to amend 
Handbook 44 paragraph S.1.1. (c) to clarify that additional markings are required for devices that have an 
effective automatic means to inhibit a weighing operation or return the device to a continuous digital 
indication when the scale is in an out-of-balance condition.  Two Sector members voted to support the S&T 
Committee proposal and eleven Sector members voted against supporting the proposal.    
 
The second vote was to establish a Sector position that states that additional markings should not be not 
required during type evaluation on devices that have an effective automatic means to inhibit a weighing 
operation, or return the device to a continuous digital indication when the scale is in an out-of-balance 
condition.   Two Sector members voted to oppose this position second vote and twelve Sector members voted 
to support this position.   
 
The result of the second vote means that such markings would not be required during type evaluation. It 
should be noted that WMD continues to believe that field officials may require such markings citing General 
Code paragraph G-S.6. Marking Operational Controls, Indications, and Features and the interpretation of 
the 78th NCWM S&T Committee unless Scales Code paragraph S.1.1. (c). is amended to clearly state that no 
additional markings are required when a device, where zero is indicated by other than a continuous digital 
zero,  has effective means to inhibit a weighing transaction when the scale is in an out-of-balance condition.  
 
 
4. Bench/Counter Scale Shift Test and Definitions 
 
Source:  NIST WMD 
 
Background:   See the 2004 NTETC Weighing Sector Meeting Summary agenda item 5 and the 2005 NCWM 
Publication 16 S&T Committee Report agenda item 320-6 for additional background information. 
 
At the 2005 Annual Meeting of the NCWM, the S&T Committee agreed with the Scale Manufacturers Association 
to modify Figure 2, test positions for test loads located in the corners of the scale platform but kept the proposal as 
an information item to enable weights and measures officials and the NTEP Laboratories to continue forwarding 
data on the proposed and current shift test to the NIST Technical Advisor. 
 
Discussion/Recommendation: WMD has received limited data from one state and no data from the NTEP 
laboratories.  WMD requests that any data from the participating NTEP laboratories be submitted by 
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November 1, 2005 in order that the results can be compiled and presented to the S&T Committee during the 
January 2006 NCWM Interim Meeting. 
 
Jim Truex, Chief Ohio Department of Agriculture Weights and Measures, reported that their field officials 
and the Ohio NTEP laboratory have collected data, and the data will be submitted to WMD by November 1, 
2005.  Jim added that preliminary results indicate that they have not found any significant problems. 
 
There is no action required by the Sector at this time. 
 
 
5. Publication 14 Force Transducer (Load Cell) Family and Selection Criteria 
 
Source:  NTEP Committee Technical Advisor 
 
Background:  See the 2004 NTETC Weighing Sector Meeting Summary agenda item 11 for additional background 
information regarding a recommendation to amend the family selection criteria for load cells to be listed on an 
NTEP Certificate of Conformance. 
 
During its 2004 Meeting, the Weighing Sector agreed to assign a work group (Stephen Patoray (NTEP), Steven 
Cook (NIST), the NIST Force Group, Joseph Antkowiak (Flintec), Frank Rusk (Coti), and the California NTEP 
laboratory) to complete the following tasks: 
 
1. Develop the definition of a family, determine load cell selection criteria, and develop an example of a load cell 

selection for the 2005 NCWM Interim Meeting.  
2. Review and adapt OIML R 60 language developed by John Elengo for incorporation into Publication 14 for the 

2005 meeting of the Weighing Sector. 
 
Discussion:  Stephen Patoray, NTEP Director, updated the Sector on the status of the project.  He described a 
proposal that has been forwarded to the small work group.  In summary, the proposal has the potential for an 
applicant to submit only one load cell for a basic load cell family to be covered on an NTEP Certificate of 
Conformance.  However, taking into consideration possible groups within the family (e.g., material construction, 
methods of mounting, strain gauge bonding, output rating, input impedance, supply voltage, cable details, etc.), there 
will be no significant difference in the number of load cells that have to be submitted for evaluation. 
 
One of the questions that must be addressed in any proposed change to the selection criteria is how the criteria will 
affect applications to amend and expand existing Certificates of Conformance. 
 
Recommendation:  The Sector agreed that no actions are required by the Sector at this time since the work 
group has not finalized a specific proposal to modify load cell selection criteria. 
 
 
6. Compatibility of Indicators Interfaced with Weighing and Measuring Elements 
 
Source:  NTETC Measuring Sector and NCWM S&T Committee 
 
Background:  This issues proposed to change what requirements and evaluation criteria must be met to interface an 
indicating element and a weighing or measuring element that have not been previously evaluated together on a 
single NTEP Certificate of Conformance (CC), but which have their own NTEP CC listing compatible 
communication specifications.  See the 2004 Report of the 89th NCWM, Specifications and Tolerances (S&T) 
Committee Agenda Item 310-2 and the 2004 NTETC Weighing Sector Meeting Summary Agenda Item 12 for 
additional background information.  
 
At its 2004 meeting, the Weighing Sector stated that the proposal as written is not appropriate for weighing devices 
since the language could require all combinations of devices and communications to be evaluated. The Weighing 
Sector agrees with the Measuring Sector that this is not the intent of the proposed language. The NCWM S&T 
Committee decided to withdraw Item 310-2 from the S&T Committee Agenda until it is further developed and 
resubmitted with the support of the NTETC Weighing and Measuring Sectors. 
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The Sector supported a joint meeting of the NTETC Weighing and Measuring Sector members attending the 2004 
Southern Weights and Measures Technical Conference (SWMA). The Weighing Sector agreed that, if both the 
Weighing and the Measuring Sectors could agree on the issues and proposal, then the proposed language could be 
proposed to the NCWM S&T Committee for placement in the General Code; otherwise, any proposed language 
should be proposed for inclusion in the specific codes. If there were no agreement between the Weighing and 
Measuring Sectors, the Measuring Sector could request a separate work group to develop a proposal to address the 
compatibility of multiple elements issue for the NIST Handbook 44 Liquid-Measuring Devices Codes. 
 
At its 2004 meeting, the Measuring Sector generally agreed that the language added to Publication 14 in a new 
Section T. Testing Required To Interface Components With Individual CC’s That Were Not Previously Tested 
Together was sufficient to address the original concerns of manufacturers regarding when additional testing is 
necessary to determine compatibility between components.  The Measuring Sector did not propose any new 
language for Handbook 44 to be submitted to the NCWM S&T Committee for consideration.  The Sector agreed that 
the item should be dropped from the Measuring Sector’s Agenda.  As a result of the Measuring Sector’s conclusion, 
for a joint discussion between the Weighing and Measuring Sectors to develop a proposal to address the 
compatibility of multiple elements was no longer necessary. 
 
Discussion/Recommendation:  The NIST Technical advisor has received no additional input on this item and 
recommended that it be withdrawn from the Weighing Sector’s agenda until a proposal has been developed 
to address the apportionment of errors for separable weighing, load-receiving, and indicating elements.  The 
proposal should also include testing and reporting the minimum sensitivity of indicating elements (i.e., 
smallest voltage per scale division).  It should also be noted that the proposed revision of OIML R76 for 
Non-automatic Weighing Instruments includes recommendations for the apportionment of errors and a 
proposed Annex E for checking the compatibility of modules of non-automatic weighing instruments. The 
OIML definition for the term “module” is nearly identical to the Handbook 44 definition of “element”. 
 
The Weighing Sector agreed that the compatibility of weighing modules is not clearly defined in NIST 
Handbook 44 and NCWM Publication 14 evaluation and test criteria for digital electronic scales and that any  
proposal to define such criteria would be a major project.  
 
The Sector recommends no further action on this item and that it be removed from future agendas unless a 
specific proposal to establish criteria for determining the compatibility of weighing, indicating, and other 
elements has been developed. 
 
 
7. Handbook 44 Computing Scales Interfaced with an Electronic Cash Register  
 
Background:  See the 2005 Reports for the 90th National Conference on Weights and Measures, Specifications and 
Tolerances Committee Agenda item 320-3 and the 2004 NTETC Weighing Sector Meeting Summary agenda item 
13 for additional background information on a proposal to amend NIST Handbook 44 that would list specific 
requirements for electronic cash registers that are interfaced with scales. 
 
At its 2004 meeting, the Weighing Sector agreed not to recommend a proposal to NIST Handbook 44 to add new 
device-specific code requirements to the Scales Code to address the proper interface of computing scales with 
electronic cash registers (ECR).  The Sector generally agreed that there are currently appropriate means in 
Handbook 44, including General Code paragraphs G-S.5. Indicating and Recording Elements and G-S.2. Facilitation 
of Fraud. and the examination procedure outlines to address the proper interface of computing scales with ECRs 
during field evaluation. 
 
At the 2005 NCWM Annual Meeting, the S&T Committee expressed concerns that the proposal is not fully 
developed for multiple reasons.   
• Manufacturers indicate the proposed subparagraphs are too restrictive when a point-of-sale system reads UPC 

codes and recomputes prices for frequent shopper discounted prices.   
• The Committee heard comments that NTEP verifies the requirement in the proposed new paragraph (d) to 

ensure that the electronic cash register does not have any input to the computing scale in the process of 
determining the total price of a weighed item.  However, the Committee believes that the term “input” should be 
expanded to clarify the requirement for field officials.   

• The proposal does not address computing scales with multiple sales accumulation capability.   
• Further work is also required to make certain that an examination procedure outline is available to provide field 

procedures for use in determining that the interface complies with the requirement.   



2005 Weighing Sector DRAFT Summary 
 

 Page 9 of 56 November 10, 2005 

• The current definition of point-of-sale system (POS) may also require some modification to clarify the specific 
type of weighing element that is permitted as part of the POS assembly.   

 
The Committee also heard that there are instances in which a computing scale may be inappropriately interfaced 
with an ECR to create a point-of-sale system contrary to the intended device application covered on the device’s 
Certificate of Conformance.  The Committee believes this becomes a design issue rather than one involving the user; 
however, a user requirement might also be appropriate.  Because of these questions and unresolved issues, the 
Committee changed the item status from “voting” to “information” and recommends the original submitter rework 
the proposal as a specification that (1) provides more detail to the field official about how the cash register must 
function, and (2) is readily available in NIST Handbook 44 to assist device manufacturers who are considering 
design modifications to a computing scale or cash register.  The Committee also asked the SWMA to determine if a 
user requirement is needed as a companion paragraph to a device specification, and review any proposed language 
to ensure there are no conflicts with requirements in related paragraphs such as S.1.8.4. Recorded Representations, 
Point-of-Sale Systems. 
 
Discussion: The NIST Technical Advisor recommended no action on this item pending further action and work by 
the original submitter.  It was reported the Western Weights and Measures Association at their 2005 Technical 
Conference recommended that this item be withdrawn from the NCWM S&T Committee agenda.  The Central 
Weights and Measures Association (CWMA) also reported that there were no comments on this item and that they 
did not provide the S&T Committee with a recommendation during the 2005 CWMA Technical Conference Interim 
Meeting. 
 
The Maryland NTEP laboratory stated that weights and measures officials are not uniformly applying existing 
requirements since it is easy to miss language that is located in multiple places in Handbook 44 and that the proposal 
to amend NIST Handbook 44  is being modified. 
 
Recommendation:  The Sector recommends no action on this item and that it not is placed on the 2006 Sector 
agenda as a carryover item. 
 
 
8. Publication 14 - New Items in Computing Scale Section  
 
Source: Maryland Participating Laboratory 
 
Background:  See the 2004 NTETC Weighing Sector Meeting Summary agenda item 16 for additional background 
information regarding the display of product code information in the total price display on a computing scale. 
 
The Maryland NTEP laboratory reported on a computing scale (see picture below) that used the “Total Price” 
display to indicate the product code prior to a load being placed on the scale and a calculation of total price. They 
reported that the product code (PLU) is indicated by illuminating all “�” segments and turning off the decimal point 
in the “Total Price” portion of the display.  This PLU indication in this example may cause a customer to believe 
that the PLU number is the total price to pay if a load was already on the platform and the product code was entered.   
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Many of the sector members did not believe the above example provided by the Maryland laboratory was a problem 
since the product code did not use a decimal point similar to a representation of money. 
 
The 2004 Weighing Sector concluded that the example provided by the Maryland NTEP laboratory did not 
demonstrate that there is a problem and that the proposed language may cause additional confusion.  The Maryland 
NTEP Lab was requested to further develop the language and submit such to the Sector for discussion and ballot 
approval.   
 
Discussion:  The Maryland NTEP laboratory updated the Sector on the status of their proposal. The NTEP 
laboratories and manufacturers stated that any language proposed for NIST Handbook 44 and/or NCWM 
Publication 14 should address the following: 
 
- Price computing scales with Weight, Unit Price, and Total Price information displayed from top to bottom,  
- Total Price information should be located on the right for horizontal layouts, 
- New products are likely to have panel type liquid crystal or matrix displays that can be configured in multiple or 

customer designed formats, 
- Once the Unit Price is displayed on the scale, the PLU should be replaced by the Total Price (the example above 

example indicated both a Unit Price with the PLU number in the Total Price position), 
- Weight and pricing information, regardless of the order it is presented should be adequately identified and 

easily read, and   
- Product code or other information should not interfere with the weight display  
 
Some of the manufacturers noted that transactions frequently happen too fast for a customer to understand what is 
happening during the weighing and pricing procedures and only pay attention to the Total Price.  The NIST 
Technical Advisor responded that the Sector should not be making that assumption that all customers do not look at 
or care about the net weight and unit price information. 
 
A few of the Sector members noted that the example shown above could be confusing to the customer if the PLU 
number has three of more digits.  Other Sector members replied that the leading digital zeros in the above example 
are not permitted to be part of the “Total Price” to pay.  The NTEP Director questioned whether this prohibition is in 
Publication 14 or Handbook 44. 
 
Recommendation:  There was no consensus on a recommendation for this item among the voting and non 
voting members of the Sector.  The Sector Chairman took a vote of the voting members to determine if the 
Sector believed there was a problem with the language on the format of the displays on price computing 
scales in NCWM Publication 14.  The Sector voted 15 (agreed) to 1 (disagree) that no language is needed to 
address the format of price computing scale displays. 
 
Gary Lameris volunteered to review NIST Handbook 44 Scales Code and NCWM Publication 14 to 
determine if language is needed to address “other than weight information” that may be indicated in the 
weight display.   Any recommendations will be forwarded to the participating laboratories at their 2006 
spring meeting and to the 2006 NTETC Weighing Sector Meeting. 
 
   
9. CLC Type Evaluation Tests on Railway Track/Vehicle Scales – Technical Policy 
 
Source:  Brechbuhler Scales Inc. 
 
Background:  At its 2004 meeting, the Weighing Sector could not reach a consensus on the request that vehicle 
weighing applications (e = 20 lb) be added to existing railway track scale CCs (e = 50 lb) that have been designed to 
Cooper E-80 standards and tested using the GISPA test car (or other railroad test cars and additional test weights).   
 
Brechbuhler Scales stated that they would develop and submit a proposal for testing for railroad track scales that 
would include procedures to include highway vehicle applications with d = 20 lb on Certificates of Conformance for 
railway track scales that were evaluated with d = 50 lb without additional testing for consideration at the 
2005 meeting of the Weighing Sector.  
 
Publication 14 Technical Policy Section 8 paragraph “c.” states that a CC will apply to all models that have scale 
division values equal to or greater than the value of the scale division used in the scale that was evaluated.  
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Brechbuhler Scales recommends that the technical policy in 8.c. should not apply to combination railway 
track/vehicle scales that already have an active CC for weighing railway track cars.  That is, the CC for a railway 
track scale with d=50 lb can include vehicle-weighing weighing application with d = 20 lb without additional testing 
provided that the GISPA test car, or suitable field standard weight carts are used for the evaluation of the railway 
track scale.   The recommendation for amending the technical policy for modular combination railway track/vehicle 
scales is included in the 2nd recommendation to Agenda Item 14, CLC for Combination Railway Track/Vehicle 
Scales.  
 
Discussion: The NTEP Director requested clarification on whether this agenda item is intended to address the issue 
of what is required to be tested for new device types or if the issue is to address what can be covered on existing 
certificates. If a device is tested with d = 50 lb, the certificate cannot cover scales with d = 20 lb without additional 
testing.  Additionally, the performance and permanence tests for vehicles are different than the performance and 
permanence test for railway track scales.  A railway track scale permanence test doe not meet the requirements of 
the vehicle scale permanence test.  The NIST technical advisor stated that the subject of agenda item 11 is intended 
to draft language for the permanence and performance testing the style that has been drafted for vehicle scales and 
other large capacity scales.  There will be remaining differences in the number of test loads for the 
increasing/decreasing load tests and the amount of test weights and test loads needed for each test. 
 
Brechbuhler Scales stated that it would be best to test the scale with a multiple range indicating element where 
d = 20 lb in the weighing range of typical vehicle weights and with d = 50 lb in the weighing range for railway cars.  
 
Many of the NTEP laboratories remain concerned that vehicles on combination railway track/vehicle scale 
applications do not roll on to the scale in the same path as railroad cars since vehicles can drive on either the right or 
left side of the railroad car traffic pattern. Compliance with loading along the sides of the scale that simulates 
vehicle traffic (wandering loads from side to side) should be verified during an NTEP evaluation.  Additionally, 
testing at weights in the vehicle weighing range and railway car weighing range should also be performed at the 
same time since span calibrations at the lower weighing range does not guarantee accuracy at the higher range, or 
vice versa. 
 
The NTEP Director stated that there is no well-defined test procedure or technical policies in NCWM Publication 14 
for combination railway track/vehicle scale NTEP evaluations and recommends that such language be developed. 
The Ohio NTEP laboratory supports such a project.  Other comments included that the procedures should include 
discussions about Cooper E 80 design requirements.   
 
Another NTEP laboratory cautioned that some of the Cooper E 80 requirements are not suitable for NTEP 
evaluation and subsequent verification by field officials such as approaches to railway track scales.  NTEP 
evaluations should be limited verifying the compliance with the metrological and installation requirements in NIST 
Handbook 44.  A manufacturer also recommended that the NTEP application form include a space for an applicant 
to request the vehicle weighing option on the railway track scale application. 
 
Recommendation:  The Sector agreed that NCWM Publication 14 Technical Policies and Test Criteria for 
vehicle scales and railway scales should be reviewed and that separate test criteria should be developed for 
combination vehicle/railway track scales.  The new criteria should include technical policies and test 
procedures for:  
 
1) New NTEP applications,  
2) Amendments to existing Certificates of Conformance (CCs) for railway track scales to include the vehicle 

weighing feature including; 
a. CLC ratings,  
b. CLC testing using field standard weight (center vs. off-center),   
c. Permanence tests for amending railway track CCs to include vehicle weighing option, and 

3) Test using the vehicle scale emin for new NTEP applications and existing CCs.  
 
Ed Luthy agreed to develop a draft proposal and distribute it for review and comment to Stephan Langford, 
Darrell Flocken, and Bob Feezor.  Develop procedures and technical policies are due to the NIST Technical 
Advisor by March 1, 2006 in order that the proposal can be reviewed by the NTEP laboratories prior to it 
being submitted to the NTETC Weighing Sector for their September 2006 meeting. 
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10. Tare on Multiple Range Scales 
 
Source:  NTEP Participating Laboratories: 
 
Background:  See the 2004 NTETC Weighing Sector Meeting Summary agenda item 22 for additional background 
information on the discussion for the rounding of tare on single and multiple range, and multi-interval scales.   
 
The NIST Technical Advisor requested clarification on the rounding of tare on multiple range scales from the 
Secretariat to OIML R76 as part of the U.S. comments to the Working Draft (WD) revision of R76.  The Secretariat 
responded by including several examples of tare rounding for single- and multiple range scales with both tare 
weighing (pushbutton tare) and preset tare (keyboard tare) in the 1st Committee Draft (CD) revision. To summarize 
the exampled, tare must be round to the nearest division of the higher weighing range when the gross weight goes to 
the higher weighing range. However, the Secretariat did not include examples where the tare would round to zero 
when the gross weight entered a higher range.  The U.S. followed up on this question in their comments on the 1st 
CD in April 2005. The Secretariat will address this question in the 2nd CD, which will be distributed in October 
2005. 
 
The Sector was requested to.  
 

(1) Discuss the rounding up of tare for multiple range and multi-interval scales in NCWM Publication 14 
section 31 and 32.  The rounding up of tare conflicts with NIST Handbook 44 General Code paragraph 
G-S.5.2.2. (c), which requires that digital values round off to the nearest minimum unit that can be 
indicated or recorded, and Publication 14 section 48.2.2., which requires that keyboard tare weight entries 
be rounded to the nearest displayed scale division.  

 
(2) Review the of examples of tare rounding from the 1st Committee Draft of the revision to OIML R76 for 

possible inclusion into Publication 14 once the revision to R76 has been completed. 
 
Discussion:  The Sector reviewed the examples or tare rounding from the 1st Draft Revision of OIML R76. The 
examples indicated that in the examples where tare was determined by actual weighing, tare and gross weights could 
be taken to the internal resolution of the scale and that the rounding after the net weight was calculated from the 
internal resolution of the gross and tare weights and that printed tare values could be off by 1 e.  Other examples 
showed that the net weight, calculated as the difference between gross and tare weights) could have a least 
significant digit that was not the same as the weighing range of the net weight.   
 
The Sector also reviewed the NCWM Publication 14 paragraphs that discuss the rounding of tare.  There were 
several points made on the rounding of tare including: 
 
- Always rounding tare in the upward direction always benefits the customer to the determent of the scale seller. 
- Tare rounding procedures should be clear and well documented in NIST Handboo4 44 and NCWM Publication 

14 for consistent type evaluations and field enforcement activities. 
- Past Sector discussions concluded that tare would round up in to facilitate compliance with NIST Handbook 

130 Model Uniform Weights and Measures Law Section 15. Misrepresentation of Quantity which states that no 
person shall sell, offer, or expose for sale a quantity less that the quantity represented…. 

- A proposal has been submitted to the 2005 Southern Weights and Measures Association Specifications and 
Tolerance Committee to require that tare always rounds up.  It is intended for the seller to include the cost of the 
packaging in the price of the product as opposed to paying the same unit price for the package as the product. 

- Some states disagree that rounding to the nearest scale division is in violation with Uniform Weights and 
Measures Law  

- NCWM Publication 14 tare rounding requirements for multi-interval and multiple range scales is in conflict 
with NIST Handbook 44 General Code paragraph G-S.5.2.2. (c). 

- Handbook 44 does not support the Publication 14 requirement that zero tare entries are not permitted.  
- Rounding tare to zero when the gross weight goes to the next segment or range in multi-interval or multiple 

range scales should not be allowed. 
- Why does Publication 14 specify different methods for rounding tare between single range and mulit-interval, 

multiple range scales? 
 
Recommendation:  The Sector voted 13 to 4 to modify Publication 14 to make rounding consistent with 
Handbook 44.  The NIST Technical Advisor will work on develop amendments to Publication 14 sections 31, 
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32, and 45-51 for Tare and other possible sections that will consistently apply the rounding of tare throughout 
the digital electronic scales checklist.  The Sector will then be balloted on the proposed modifications to Tare 
in Publication 14. 
 
The Sector also agreed to consider the OIML R76 examples of tare rounding at a later date once the revision 
of the R76 has been completed. 
    

 
11. Performance and Permanence Tests for Railway Track Scales Used to Weigh 

Statically  
 
Source: NTEP Participating Laboratories 
 
Background:  See the 2004 NTETC Weighing Sector Meeting Summary agenda item 23 for additional background 
information on performance test criteria, permanence test requirements, and application of tolerances for railway 
track scales.  At the 2004 meeting of the Weighing Sector, the NIST technical advisor and Ed Luthy (Brechbuhler 
Scales) volunteered to submit this issue at the October 2004 meeting of American Railway Engineering and 
Maintenance of Way Association (AREMA) Committee 34-Scales. 
 
AREMA Committee 34 responded with the following statements to comments and questions from the summary of 
the 2004 meeting of the Weighing Sector. 
 
1. The railroads agree that, when conducting NTEP testing of railroad scales, acceptance tolerances must be 

applied regardless of the interval between the initial test and the permanence test. 
2. The railroads do not agree that there is a poor “As Found” compliance rate when railroad track scales are 

designed and installed per the requirements of the AAR Scale Handbook. 
3. NCWM Publication 14 (DES-109 68.7 Permanence Test) allows the permanence test to be conducted with 

alternative test weights, such as railroad scale test cars.  With sufficient coordination between GIPSA and the 
railroad upon which the scale is located, delays should be minimal and controllable. 

4. The railroads do not agree with removing permanence testing from the NTEP test.  This is an important part of 
the NTEP process. 

 
GISPA has also provided some additional comments regarding permanence testing on railroad track scale NTEP 
evaluations.  GISPA recommended that new installations should be set up and calibrated using a railroad test car 
after GIPSA inspects the installation for compliance with railroad bridge specifications; and then the scale should be 
subjected to a “break-in” period of a month or two. GIPSA would then come in and perform the initial NTEP test.  
GIPSA would come back as soon as possible, but no sooner than 20 or 30 days following the initial NTEP text and 
do the final test for permanence; the scale would be held to acceptance tolerances.  If GIPSA can't get back for some 
reason, a single 100 000 lb (minimum) railroad scale test car or two 80 000 lb cars with current NIST traceable 
calibrations can be used for the permanence test.   
 
Discussion:  The Sector reviewed a proposal to amend the 2005 Edition of Publication 14, Section 69. Performance 
and Permanence Tests for Railway Track Scales Used to Weigh Statically submitted by the NIST technical advisor 
based upon the comments of the 2004 Weighing Sector, GIPSA, and AREMA Committee-34.   
 
The Sector also reviewed additional comments dated September 23, 2005 from Ron Mueller, stating that the 
Canadian National Railway does not agree with GIPSA's recommendations concerning Performance and 
Permanence Tests for Railway Track Scales Used to Weigh Statically and that NTEP should initially approve all 
new types of devices. The reasons for the Canadian National Railway’s position are that many railroads will not be 
willing to oversee installation or evaluate railway track scale design and that the length of minimum and maximum 
time for the recommended break-in period prior to the start of the official NTEP testing is too subjective and not 
adequately defined.  Ron Mueller also stated that the task of type approving a weighing device is, and should 
remain, that of NIST, NTEP, and GIPSA combined.  
 
Ron Mueller stated that NIST, NTEP, and GIPSA have relied on the servicing railroads to do engineering tasks 
assigned for their approval procedures and suggested that an independent organization with the expertise and desire 
to inspect and evaluate these design criteria be allowed to perform this task (e.g., Mr. Ronald W. Kaye, Senior 
Transportation Engineer, Patric Engineering, Joliet, IL at 630-795-7265). The cost for such design and engineering 
approval could become part of the NTEP process.  He further added that no consideration should be given to 
performing a type approval of a railway track scale at a manufacturer’s location site.” 
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Robert Feezor, Northfolk Southern Corporation, amended the language submitted by the NIST Technical Advisor 
based on comments from the Canadian National Railway and submitted it for review by the Sector. 
 
Recommendation:  The Sector agreed to amend the language developed by the NIST technical advisor as 
recommended by Bob Feezor in Appendix A-Agenda Item 11 with additional changes recommended by the 
Sector.  The modified proposal with Sector comments will be forwarded to AREMA Committee-34 for their 
October 24-24, 2005 meeting. The modified proposed language and comments from AREMA Committee-34 
will then be forwarded to the Sector for a vote on the final language that will be recommended for 
incorporation into the 2006 Edition of Publication 14. 
 
Technical Advisor’s Note:  The following is a summary of AREMA Committee 34 suggestions from their October 
2005 meeting to modify to the Sector’s recommendation. 
 
1) Delete the language that allows permanence testing at the applicant’s manufacturing site. 
 
- Justification:  It is unlikely that the applicant’s manufacturing facility will have a suitable on site location and 

loads at their site.  The railroads are concerned that a manufacturer’s site may not represent typical customer 
installations where the scale design and various aspects of the installation are evaluated and approved by the 
serving railroad prior to the railroads accepting weights from the scale. Additionally, the loads may not represent 
actual usage when railcars are not used for the weighing operations. 

 
2) Change the minimum number of weighing operations from 300 to 150.  
 
- Justification:  Unlike in-motion scales, some static railway track scale installations may only have 3 to 5 weighing 

operations per day.  At that rate, it could easily take a year or longer between tests.  Even with the minimum 150 
weighing operations recommended by the railroads it would take 30 to 50 days to complete the minimum number 
of weighing operations.  The railroads added that it could cost at least $6,000.00 or more to perform additional 
weighing operations that were not part of an installations normal operation. 

 
3) Change the minimum time to conduct the permanence test after the initial test from 20 days to 30 days.  Note 

that this does not agree with the Sector recommendation. 
 
- Justification:  The railroads believe that 20 day is too short a time between that initial and subsequent test for 

permanence even at a high volume test site.  Adding the extra time provides the railroads with additional 
assurance that the scale can perform within tolerance between normal subsequent tests. 

 
 
12. Cash Acceptors or Card-activated Systems 
 
Source:  NTEP Participating Laboratories 
 
Background:  At its 2004 meeting, the Weighing Sector recommended cash acceptor checklist language.  After the 
meeting, a device incorporating cash acceptors was submitted for evaluation. During the evaluation, it became 
evident to the NTEP laboratory evaluator that some items in the recommended checklist were either vague or 
missing from the proposed Publication 14 language. The items identified by the laboratory were:  
 

(1) insufficient paper to print a receipt and complete a transaction, and  
(2)  insufficient funds to return the correct change or return the correct amount inserted into the machine should 

a transaction be canceled.  
 
Additional language was proposed by WMD and reviewed by the NTEP Director and the NTEP laboratory that was 
conducting the evaluation. The “ad hoc” language attempts to ensure that customers receive printed or displayed 
instructions directing them to contact a store attendant or manager to retrieve correct change or a copy of the 
transaction information printed on a separate recording element in case of insufficient funds or receipt paper. 
 
During the 2005 NCWM Interim Meeting, the NTEP Committee agreed to add the additional language as "ad hoc" 
language in the 2005 update of NCWM Publication 14 (below). The NTEP Committee discussed several additional 
“cash acceptor” issues that may require clarification or additional checklist requirements.  The NTEP Committee 
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also requested that this item be presented during the 2005 meeting of the Weighing Sector to address these issues 
and noted that these items may also need to be addressed in other sections of NCWM Publication 14.   
 
The NTEP Committee asked the Weighing Sector to: 
1. Review the procedures and “ad hoc” language in the agenda for addition to Publication 14 Electronic Cash 

Registers Interfaced with Scales Section 13. 
2. Discuss the need for a definition of card-activated and/or cash acceptor systems.  Some of the questions that 

need to be answered include: 
a. Are they limited to ECR/POS interfaced with scales? 
b. Are they self-service customer card-activated/cash acceptor systems and does the checklist apply to store 

clerk card-activated/cash acceptor systems?     
3. Discuss other possible scenarios involving cash acceptors and card activated systems that may affect the 

accuracy of the transaction, including issues such as the ability for the customer to receive sufficient 
information to make informed decisions about their transaction, and to receive correct change, credits, 
discounts, and suitable receipts. 

 
The NTEP Participating Laboratories for Weighing Devices reviewed the “ad hoc” language, explored the 
possibilities of additional cash acceptor problems, and developed Publication 14 language to be recommended to the 
Weighing Sector.  This information has been forwarded to the NTEP Liquid-Measuring Devices (LMD) 
Participating Laboratories and NTETC Measuring Sector for their review for potential amendments to the 
Publication 14 LMD Checklist. 
 
Discussion:  The Weighing Sector reviewed the ad hoc modifications to the checklist.  It was acknowledged by the 
Weighing Sector acknowledged that there are differences between cash and card acceptors interfaced with weighing 
devices and liquid-measuring devices. For example, cash and card acceptors used in liquid-measuring devices issue 
receipts with a fixed length so that the device can easily predict when it will run out of paper.  Cash and card 
acceptors interfaced with weighing devices are predominantly used in point-of-sale interfaces with scales where the 
receipts can significantly vary in length.  The cash acceptors at attended locations may also accept cash in large 
denominations where the customer is provided with a mechanism to receive all of their change. The ad hoc language 
was developed to include these types of applications.  Additional applications include self-service vehicle scales 
where card acceptors are used to initialize the weighing of a vehicle and to issue printed tickets.  Several Sector 
members stated that the current and ad hoc language in Publication 14 is sufficient for these applications. 
 
The Weighing Sector also suggested some minor editorial changes to the language including replacing the term 
“terminated” with “canceled” since the latter term indicated that the transaction was stopped by a conscious decision 
of the customer as opposed to being automatically stopped by the device. 
 
Conclusion/Recommendation:  The Weighing Sector recommends that the language to amend NCWM 
Publication 14 Electronic Cash Registers Interfaced with Scales in Appendix A- Item 12 be incorporated into 
the 2006 Edition of NCWM Publication 14   
 
The Weighing Sector did not recommend new definitions of card-activated and/or cash acceptor systems for 
NIST Handbook 44. 
 
 
13. Ranges Covered on the CC for a Railway Track Scale Based on the Device 

Evaluated 
 
Source:  2005 NTEP Committee 
 
Background:  During the 2005 NCWM Interim Meeting, the NTEP Committee discussed an issue brought forward 
by a manufacturer regarding the title of Section 8.2 of NCWM Publication 14 Digital Electronic Scales, “Additional 
Criteria For Vehicle Scales, Railway Track Scales, Combination Vehicle/Railway Track Scales, and Other Platform 
Scales Greater Than 200 000 lb.” The NTEP Committee reviewed information from the 1998 and 2000 Weighing 
Sector meetings that indicated that the Sector, during its 2000 meeting, recommended that an NTEP CC would apply 
to all models having nominal capacities no greater than the capacity of the scale submitted for evaluation.  The 
Sector made no recommendations to change the length criteria from 135 percent to 100 percent of the scale 
submitted for evaluation in either the 1998 and 2000 meetings. However, the 2001 edition of Publication 14 
included a change to the length criteria that limits the length of the family of scale to that of the device submitted for 
evaluation. The NTEP Committee instructed the NTEP Director to correct the Publication 14 language to reflect 
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previous decisions of the sectors, identify the changes clearly in Publication 14, and place this item on the agenda 
for the 2005 meeting of the Weighing Sector for additional comments and recommendations. 
 
The NTEP Participating Laboratories discussed this item during their April 2005 meeting in Columbus Ohio.  The 
laboratories agreed with the changes recommended by the NTEP Committee.  Additionally, they agreed that there 
are two remaining issues should be reviewed to determine if changes are needed to the criteria for (1) the allowable 
span between sections, and (2) platform widths based upon the device submitted for evaluation). 
 
Discussion: The Weighing Sector reviewed issues on this topic in past Sector summaries. Don Onwiler, NTEP 
Committee, added that the NTEP Committee’s changes to Publication 14 were based on the Sector summaries.  The 
changes did not reflect the Committee’s position on what is to be covered on the certificate for a railway track scale 
based on the device evaluated.  He also stated that NCWM Publication 14 Administrative Policy J.4. Amending a 
pre-NTEP Certificate was modified based on the NTEP Committee discussion of an appeal that initiated review of 
the past Sector recommendations.  
 
The Sector also discussed the criteria for the allowable span between sections and platform widths based upon the 
device submitted for evaluation that were identified by the NTEP Participating Laboratories during their April 2005 
meeting.  However, no specific language was discussed to amend Publication 14 Section 8.2. 
 
Recommendation:  The Weighing Sector agreed with the changes approved by the 2005 NTEP Committee 
regarding the ranges to be covered on a CC.  The Sector made no recommendations to amend that language 
in the 2005 Edition of Publication 14 Section 8.2. and no further action is recommended by the Sector at this 
time. Future recommendations to amend NCWM Publication 14 Section 8.2 should be submitted to the 
Sector for consideration.   
 

New Items 
 
14. CLC for Combination Railway Track/Vehicle Scales 
 
Source:  Mettler Toledo – Scott Davidson 
 
Background/Discussion: Mettler Toledo submitted a proposal to amend CLC requirements in section 8.3. by 
requiring a minimum CLC of 60 000 pounds for the vehicle portion of a combination railway track/vehicle scale.  
 
When using higher capacity load cells (e.g., by using load cells with larger mv/V ratings) within an approved load 
cell family, the manufacturer is forced to increase the CLC to meet 40 percent of the summed capacity for two load 
cells required in NCWM Publication 14 paragraph 8.3.1 b (DES-7).  Increasing the CLC requires additional NTEP 
testing even if the manufacturer does not want to increase the CLC rating, increase the structural strength of the 
weighbridge, or increase the scale capacities.  
 
The minimum 60 000 lb CLC requirement was derived from NIST Handbook 44 Scales Code Table UR.3.2.1. Span 
Maximum Load and looking at 3 axles in 8 feet between the extremes of the axles at 17 000 lb. It shows an "r" 
factor of 1.00. This means that there are 3 axles within a space of 8 feet, for a total of 51 000 lb for the maximum 
legal weight for a group of 3 axles. This value was rounded to 60 000 lb since many highway enforcement agencies 
allow a 10 percent tolerance to axle-load weights and provides an additional factor for axle groups that exceed legal 
highway limits. 
  
The vmin calculations for load cell suitability show that when using higher capacity load cells, the vmin is required to 
remain within the necessary values to meet the 20 lb increment size for the family of scales if the vehicle scale 
portion has a CLC that is no less than 60 000 lb. 
 
Discussion - Part 1:  The Sector reviewed a proposal from Mettler Toledo that recommended amending Publication 
14 Digital Electronic Scales Part B, Section 8.3 Modular Load-Cell Vehicle, Livestock, or Railroad Track Scales, 
paragraph 8.3.1. (b) and adding a new paragraph 8.3.1. (c).   
 
The Sector also reviewed recommendations from the NIST Technical Advisor for editorial changes to Publication 
14 paragraph 8.3.1.(a) that are intended to avoid confusion and to clarify what is meant by structural strength (load 
cell or weighbridge), capacity (nominal or concentrated load), and  family (scale or load cells). 
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Prior to the Sector meeting, Darrell Flocken, Mettler Toledo, had questioned the origin and purpose of the original 
language in Publication 14 paragraph 8.3.1.b. He made some inquiries and reported that the language was intended 
to address the loading of CLC and that it was possibly a cautionary note to prevent overloading of the load cells with 
a capacity less that 40 % of the CLC.  Other Sector members stated that 8.3.1.b. is not needed since the CLC is 
calculated by the manufacturer based on the maximum load that can be applied by vehicles with tandem axles 
according to Handbook 44 Table UR. 3.2.1. Span Maximum Load and not load cell capacity.  Another Sector 
member cautioned that paragraph 8.3.1.b. should not be removed until the reason for the existing language is 
understood. 
 
After the meeting, the NIST Technical Advisor did some additional research in to the origin of the NTEP Technical 
Policy Section 8 paragraph 8.3.1.b. The language was originally developed and recommended during the June 1990 
meeting of the NTETC Weighing Sector under agenda item VIII Criteria for Modular Vehicle Scale Parameters. A 
letter dated June 21, 1990 from Terry James, Vice-president Engineering Services at Cardinal Scale Manufacturing 
Company, stated that the “40 percent of the sum of the capacity of two load cells” value for the minimum CLC was 
selected using the 50 000 lb load cell to establish a capacity with some safety factor based on the legal highway 
tandem axle load of 34 000 lb.  The maximum CLC is the rated nominal capacity of the pair of load cells that 
comprise a section. 
 
Recommendation Part 1:  The Sector recommends that the language submitted by Mettler Toledo, as 
amended by the Sector in Appendix A-Agenda Item 14, be incorporated into the 2006 Edition of NCWM 14.  
 
Discussion/Recommendation Part 2:  Brechbuhler Scales stated that their proposal in Sector Agenda Item 14 
part 1 was no longer necessary based on the Sector discussion and recommendation for agenda item 14 part 
1.  No further action was recommended by the Sector. 
 
 
15. Abbreviations for Carat and Count in Publication 14 Sections 38. and 76. 
 
Source:   NIST Weights and Measures Division (WMD) 
 
Background:  WMD is in the process of developing an EPO and inspector’s training manual for Class I and Class II 
precision balances.  During this process, WMD reviewed NIST Handbooks 44 and 130, NCWM Publication 14, and 
several Certificates of Conformance as sources for potential examples for metrological criteria such as methods of 
sealing, units of measurement, identification, and marking requirements that an inspector might find during a field 
inspection.  
 
Research into the subject revealed that NIST Handbook 44 only recognizes the “c” as an acceptable abbreviation for 
carat in Section 2.23 Weights paragraph S.4.5. Carat Weights and in Appendix C General Table of Units of 
Measurement, Units of Mass (page C-17). NIST Handbook 130 Packaging and Labeling Regulations paragraph 
6.7.1. Symbols and Abbreviations recognizes the “ct” as an acceptable abbreviation for count.    
 
During the review of NCWM Publication 14, Section 76. List of Acceptable Abbreviations/Symbols, it was noted 
that the abbreviation “ct” is acceptable for both “carat” and for “count.”  This raises the question about Class I or II 
scales that may have an approved counting feature for prescription filling applications and also the “carat” as a unit 
of measurement since “ct” is listed in Publication 14 as an exception to the General Tables of W&M, in NIST 
Handbook 44.   Problems would arise if the abbreviation “ct” were to be used on a device with both the “count” and 
the “carat” unit of measurement. An Internet search for the “abbreviation of carat” indicates that the jewelry industry 
uses both “c” and “ct” (c or ct = 200 mg) and the term “carat” is synonymous “carat troy.”    The abbreviation for 
“count” is also “ct” according to many dictionaries and Internet searches and was listed as an acceptable 
abbreviation in NCWM Publication 14 for “carats” and abbreviation for pieces on receipts and labels for items sold 
by count.   
 
The abbreviation “ct” in Publication 14 was originally intended for scales that could display indications and print 
labels and receipts for items sold by count.  The term “count” and its abbreviation “ct” was not intended to be used 
on a scale with an operational counting feature since the counting feature was, until 2003, prohibited in NIST 
Handbook 44. 
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The Sector was asked to consider amending the NCWM Publication 14 paragraphs 38.3.1.and 38.4., and Section 76. 
to eliminate any potential confusion between indications of carat weights and count when the carat weight unit and 
counting feature are enabled on the same scale. 
 
Discussion:  The NTEP laboratories stated that the abbreviation “ct” carat was not in Handbook 44 when it was 
recommended as an acceptable abbreviation for both carat and count in NCWM Publication 14. The “ct” 
abbreviation for carat is commonly used in the jewelry industry and language in Publication 14 paragraph 38.3.2 
does not permit the abbreviation to be the same if a scale has both carat units and the counting option.   
 
Some of the manufacturers states that the use the term “pieces” or the abbreviation “pcs” to identify count on their 
devices.  Based on that comment, some of the Sector members suggested that Publication 14 language should 
encourage that used this term and its abbreviation in Publication 14, Section 76. 
 
The NTEP Director noted that the abbreviation “ct” for carat is not listed in NIST Handbook 44 and that NCWM 
Publication 14 allows the “ct” for carat, and that Handbook 44 should support the requirements and policies in 
Publication 14.  Several laboratory members stated that the industry should not be penalized by not allowing the 
customary business practice of using “ct” as the abbreviation for carat.  They felt that it would be obvious to the 
customer and user since a carat weight will include decimal values whereas a display of count will be in whole 
numbers.   
 
Measurement Canada stated that their regulations recognize the “ct” for carat and that the “c” for carat is not 
accepted. 
 
Recommendation:  The majority of the Sector agreed that “ct” is an acceptable abbreviation for the term 
carat since: the abbreviation is in common usage by the jewelry industry, “ct” has been listed in NCWM 
Publication 14 Table 76 List of Acceptable Abbreviations and Symbols since it was developed by the Sector at 
their December 8, 1992, “c” in not an acceptable abbreviation for count, and the obvious indication that 
carats are displayed decimal values and pieces or count are displayed as whole numbers. 
 
The Sector agreed to recommend that the amendments to NCWM Publication 14 submitted by the NIST 
technical advisor with changes recommended by the Sector in Appendix A-Agenda Item 15 be incorporated 
in the 2006 edition of Publication 14. 
 
16. Performance and Permanence Test for Bench and Counter Scales 
 
Source:  Ohio NTEP Participating Laboratory 
 
Background:  The 2002 edition of NCWM Publication 14 Section 62.  Performance and Permanence Test for Bench 
and Counter Scales paragraph 62.9.5 Test Load stated that 50 percent of the maximum capacity, not to exceed 
500 lb, of the bench or counter scale is to be repeatedly applied to the scale.  The phrase “not to exceed 500 lb” was 
inadvertently omitted from subsequent editions of Publication 14. 
 
The Sector was asked to review amendments to NCWM Publication 14 Section 63., paragraph 63.6.5.1 (Section 62. 
was renumbered to Section 63. in 2004) to include language that limits the test load to 500 lb for scales with a  
capacity greater than 1000 lb. 
 
Discussion:  Two of the five NTEP laboratories authorized to conduct type evaluations on scales below 2000 lb 
(1000 kg) have the ability to test 2000 lb scales with 1000 lb on their repetitive test equipment. The other 
laboratories test for permanence on these scales with loads not to exceed 500 lb.  Measurement Canada’s test 
equipment applies loads not to exceed 250 kg for scales no greater than 2000 kg.  The Sector agreed that any 
changes to Publication 14 should be compatible with Measurement Canada and NTEP-Canada Mutual Acceptance 
Program.  Many of the manufacturers stated that they believe the severity of the test should be the same for all 
evaluations of these devices.  There were also suggestions that the language should include metric capacities.   
 
Recommendation:  The Sector voted (12 in favor and 1 opposed) to amend the Ohio proposal and change the  
“load not to exceed 500 lb” to “load not to exceed 250 kg (550 lb)” and recommended that the amended 
language Appendix A-Agenda Item 16 be incorporated into the 2006 Edition of NCWM Publication 14. 
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17. Minimum Height of Weight and Units Indications 
 
Source:  New York NTEP Participating Laboratory 
 
Background:  The New York NTEP Participating Laboratory reported the height of the indications of weight and 
the corresponding units of measure on recent several scales submitted for NTEP evaluations are getting smaller and 
questioned when displays are too small.  Neither NIST Handbook 44 nor NCWM Publication 14 have requirements 
or suggestions for the evaluation of these displays.  New York submitted an example of a scale with a unit of 
measure display that is 4 mm (incorrectly reported as 2 mm in the Sector agenda) in height.   

 
The Weighing Sector discussed a similar item in 1999 submitted a proposal to add language to the General Code the 
that would establish a minimum height requirement for primary measurement indication to the customer (see the 
2000 85th NCWM Annual Meeting Report of the S&T Committee Item 310-4). The S&T Committee withdrew the 
proposal because of opposition and asked the Weighing Sector to conduct additional work to clarify the intent of the 
requirement and ensure it applies to the appropriate applications. 
 
Discussion:  The Sector was asked to review the background information and an example from the New York 
NTEP laboratory demonstrating the height of the units display compared to the weight display. 
 
The Sector also reviewed a proposal from the New York and Maryland NTEP laboratories for a new NIST 
Handbook 44 specification paragraph that specifies the minimum height requirements for primary weight indications 
and units of measure. 
 

G-S.5.2.3. Size and Character. 
 
(a) In any series of graduations, indications, or recorded representations, corresponding graduations and units 

shall be uniform in size and character.  Graduations, indications, or recorded representations that are 
subordinate to or of a lesser value than others with which they are associated shall be appropriately 
portrayed or designated. [Retroactive as of January 1, 1975] 

 
(b) The display of primary measurement indications on both the operator and the customer side shall be clear 

and at least 9.5 mm in height. [Nonretroactive as of January 1, 200X]  
 
(c) The display of the character size of the units of mass, on both the operator and the customer side, shall be 

no less than a factor of 0.6 times the width and 0.6 the height of the numeric values.  [Nonretroactive as of 
January 1, 200X]  

 
The NIST Technical Adviser provided the following information for consideration during the discussion of this 
item.   
 
 Handbook 44 Section 5.54 Taximeters, Section 5.56. (a) Grain Moisture Meters, Section 5.56(a). and 

Near-Infrared Grain Analyzers Section 5.57 already include specifications for the minimum height of figures, 
words and symbols.    

 OIML R76 Non Automatic Weighing Systems states that the minimum height of weight indications is 9.5 mm, 
and 2 mm for capital letters on required markings.   

 OIML R117 Measuring Systems for Liquids Other Than Water states that the minimum height of the quantity 
indication on fuel dispensers 10 mm (4 mm for other liquid-measuring devices) with the minimum height of the 
price indication no less than 4 mm.   

 Additionally, “unit of measurement” should replace “unit of mass” in the proposed paragraph G-S.5.2.3. to be 
consistent with Handbook 44 language since the requirement would apply to all weighing and measuring 
devices.  For example, paragraph G-S.5.3.1. On Devices That Indicate in More that One Unit. refers to the “unit 
of measurement.”    

 
One of the manufactures stated that the proposal is more restrictive than the language in OIML R76 since OIML 
R76 states that the height requirement applies to direct sale applications and prefers that the height of the analog 
weight indications be based on the distance between the customer and the indicting device, and that R76 OIML also 
states a minimum 2 mm for marked information.  Additionally, anunciators such as “▲” that point to the units of 
measures are often smaller than 2 mm in height and that manufacturers are limited to the display heights from their 
vendors.  Other manufacturers stated that the marketplace will decide what is an acceptable height for weight 
displays.  They added that the costs for a vendor to tool up for a custom display would be cost prohibitive.   The 
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manufacturers were also concerned about indicating elements such as video display monitors where the height of the 
weight values may change with the height of the display (monitor).  The NIST technical advisor suggested that a 
user requirement could be developed for users that replace indicating elements with indicating elements that are not 
from the original equipment manufacturer.   
   
The Maryland NTEP laboratory stated that the New York laboratory’s (The New York Sector member was unable to 
attend the meting) concern was primarily with the height of the lettering of the unit of measure in their example and 
that both the Maryland and New York laboratories are agreeable to limit the language for minimum height 
requirements to direct sales to the public applications.  Don Onwiler, Nebraska NTEP laboratory, stated that there 
will some applications where the device complies with the minimum requirements but may still be difficult to read 
because of the distance or the brightness and contrast of the display.   Don Onwiler added that officials may have to 
be educated that the proposal does not conflict with Handbook 44 General Code G-S.5.1. General (Indicating and 
Recording Elements), G-UR.2.2. Installation of Indicating or Recording Elements, G-UR.3.3. Position of Equipment 
when the device complies with the specific height requirements in the Scales Code but is still not clear and easily 
read because of the individual circumstances of the installation. 
 
Recommendation:  The Sector agreed that any proposal to specify the height of the weight display and units 
indications in NIST Handbook 44 should be limited to the Scales Code and should align with OIML R76 to 
the extent possible.  The size requirements should be limited to weight indications visible to the customer in 
direct sale applications, the weight display should be no smaller than 9.5 mm, and the units display or 
marking should be no smaller that 2 mm. 
 
The NIST technical advisor, the New York and Maryland laboratories, and Jesus Zapien (A&D Engineering) 
were asked to rework the proposal in the agenda based on the recommendations of the Sector.  The Sector 
will be balloted on the language developed by the small work and submitted, if acceptable, for consideration 
to the Southern Weights and Measures Association at their 2005 annual meeting and the NCWM Review 
panel during the week of October 23, 2005. 
 
 
18. Automatic Weighing Systems Influence Factor Temperature Ranges that Exceed 

-10 °C to 40 °C 
 
Source:  Ohio NTEP Participating Laboratory 
 
Background:  The Ohio NTEP Participating Laboratory has received NTEP applications to evaluate automatic 
weighing systems (AWS) with temperature ranges that exceed the standard temperature range of –10 °C to 40 °C.  
The applicant made the request on behalf of their customer since the AWS may be used in environments that are 
warmer than 40 °C (104 °F).  Handbook 44 Section 2.28 Automatic Weighing Systems Table S.7.b., footnote 5 
states that the temperature range shall be marked “only on automatic weighing systems if the range is other than 
-10 °C to 40 °C (14 °F to 104 °F).” 
 
The laboratory stated that testing above 40 °C or below -10 °C puts an unnecessary strain on both the environmental 
chamber and the NTEP technician who has to go into the chamber to perform the tests.  There are some Certificates 
of Conformance (CC) already issued with a stated temperature higher than 40°C, but the vast majority of these are 
“Provisional” CCs for Wheel Load Weighers where no temperature testing has ever been performed by NTEP.  If 
the NTEP laboratories ever acquire the capability to temperature test these devices in order to change the status of 
the CC from “Provisional” to “Full”, they will most likely revert to the standard temperature range. There is at least 
one CC for a Class III scale that has a temperature higher than 40 °C stated on it (CC 92-213A2) and was tested at 
that temperature.   
 
The laboratory is also concerned that other manufacturers will very likely decide that their device would be more 
marketable to a customer if it has been tested at 50 °C.  This would turn the NTEP CC into an advertising tool and 
may initiate a never-ending escalation of temperature test requests from manufacturers. 
 
The NIST Technical Advisor reported that OIML R76 Non-automatic Weighing Systems paragraph 3.9.2.1. 
Prescribed temperature and 3.9.2.2 Special temperature limits and OIML R 51 Automatic Catchweighing 
Instruments and other OIML Recommendations have similar temperature marking requirements as the AWS code 
and other Handbook 44 codes. 
 



2005 Weighing Sector DRAFT Summary 
 

 Page 21 of 56 November 10, 2005 

Discussion:  The Sector was asked to review the background information and consider submitting a proposal from 
the Ohio NTEP Participating Laboratory to amend Handbook 44 Section 2.28 Automatic Weighing Systems Table 
S.7.b. footnote 5 to the next meeting of the Southern Weights and Measures Association.  The proposed language is 
identical to Handbook 44 Section 2.20. Scales Code Table S.6.3.b. Notes for Table S.6.3.a. footnote 5. 
 

Table S.7.b. 
Notes for Table S.7.a. 

 
5. Required only on automatic weighing systems if the range on the NTEP CC  is narrower other than and within 

-10 °C to 40 °C (14 °F to 104 °F). 
 

 
The NIST Technical Adviser recommended that Handbook 44 Sections 2.21. Belt-Conveyor Scale Systems 
paragraph S.4.e. Markings Requirements, 2.22. Automatic Bulk Weighing Systems paragraph S.5. Markings 
Requirements, and 5.58. Multiple Dimension Measuring Devices Table S.1.4.b. Notes for Table S.1.4.a. be amended 
to be consistent with the Scales Code. 
 
The Sector commented that the language for the influence factor temperature requirements is worded differently 
among the various weighing device codes even though the range of temperatures is consistent (–10 °C to 40 °C).  
Unlike the Handbook 44 Scales Code paragraph T.N.2.3. Subsequent Verifications, not all of the weighing device 
codes in Handbook 44 include the language that states that tolerance values apply regardless of the influence factors 
in effect at the time of the conduct of the examination.  Additionally, weighing devices that are marked with a 
temperature range may not be suitable to the installations if it is used in applications where the ambient temperature 
exceed that temperature range that is marked on the device Handbook General Code paragraphs G-UR.1.2. 
Environment (Selection Requirement) and G-UR.3.1. Method of Operation states that equipment shall be suitable 
for the environment in which it is used and operated only in a manner that is indicated by instructions on the device. 
 
The NTEP Director stated that the AWS Code marking requirements are restrictive because the suitability of the 
device can be determined by the marking on the device.  For example, Handbook 44 Scales Code Table S.6.3.a. 
Marking Requirements Note 5 states that the temperature range shall be marked on the device if the range is 
narrower than  –10 °C to 40 °C, whereas AWS Code Table S.7.a. Marking Requirements Note 5. states that the 
markings are required if the temperature range is other than  –10 °C to 40 °C.   The NTEP Director is also 
concerned by the use of the term “temperature limit” in Scales code paragraph T.N.8.1.1 and T.N.8.1.2. and similar 
language in the other weighing device codes, and that the “limits” could be misinterpreted as a consideration for the 
suitability of a device at a particular installation. 
 
The manufactures believe that the range of temperature testing needs to be the same among the NTEP laboratories, 
otherwise, applicants will select the NTEP laboratories that have a greater temperature testing capabilities creating 
an uneven workload for all the NTEP Participating Laboratories.  The manufacturers also believe that the testing for 
compliance with temperature influence factor requirement should not be below –10 °C or above 40 °C to avoid 
expanded temperature ranges listed on the CC being used by applicants for marketing purposes.  One manufacturer 
suggested that the range of testing should be specified in Handbook 44.  The NTEP Director added that 
Handbook 44 does not specifically state that temperatures tests are required if the device is marked with a 
temperature range that is wider or other than –10 °C to 40 °C. 
 
The NTEP laboratories were concerned that a device may be marked with a temperature range wider than the 
temperature tests listed in the test conditions in the Certificate of Conformance (CC) since the CC only lists the 
temperatures that were tested on the device (Note:  This is not a concern for devices with a marked temperature 
range that is narrower than –10 °C to 40 °C since compliance with the narrower temperature range is verified during 
NTEP evaluation).   
 
A question was asked if an applicant could request that the CC be listed with a temperature range wider than –10 °C 
to 40 °C if the applicant provided credible data that the device complies with the expanded temperature range.  The 
Sector believed that a policy listing a wider temperature range on the CC than what was larger that the temperature 
range verified by NTEP would lead to applicants taking advantage of the larger temperature range and inferring that 
the quality of the device was better than other devices that were listed with the standard temperature range.  Darrell 
Flocken, Mettler Toledo, added that influence factor testing for temperature should not be a quality or marketing 
issue, temperature tests verify compliance with Handbook 44, and that applicants can demonstrate the knowledge 
and the ability to comply the requirements.  Russ Wykoff, Oregon NTEP laboratory, asked what will happen if a 
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manufacturer marks the device with a larger temperature range than the -10 °C to 40 °C that was evaluated during 
type evaluation.  The manufacturers responded that NTEP cannot control additional identification information 
marked on the device since the manufacture must also comply with the marking requirements of other agencies that 
may be different than the temperature markings for other purposes than the accuracy requirements in Handbook 44. 
 
Recommendation:    The Sector agreed that the range of temperatures over which the NTEP laboratories will 
conduct temperature tests are –10 °C for the lowest temperature tested and + 40 °C as the highest 
temperature.  The Sector recommends that that NCWM Publication 14 Technical Policy B.1. Influence 
Factor Requirements and K. 59. Tests Procedures for Influence Factors, be amended and shown in Appendix 
A-Agenda Item 18 to limit the scope of temperature test that will be conducted by the NTEP laboratories. 
 
The Sector did not provide a recommendation to amend NIST Handbook 44 AWS Code Table S.7.b. Note 5 
at this time. The Sector believes that a more thorough review of Handbook 44 paragraph G-UR.1.2. 
Environment, and Scales Code Table S.6.3.b. Note 5 and paragraphs T.N. 2.3. Subsequent Verification and 
T.N.8.1. Temperature is needed in order to assure that suitability, marking, and performance requirements 
are consistent throughout Handbook 44 weighing sections, and that the temperature limits specified in the 
handbook are correctly applied by field officials in determining the suitability of a weighing device in various 
installations.  Darrell Flocken will ask the SMA to take on this assignment and bring a recommendation back 
to the NTEP laboratories and the Weighing Sector during their 2005 Fall meeting. 
 
Todd Lucas, (NCWM S&T Committee) agreed to update the 2006 NCWM S&T Committee about the sector 
discussions and recommendations and that “clean-up” work has been identified regarding Handbook 44 
language for subsequent tests, temperature limits, and marking requirements in order that the language is 
consistent throughout in NIST Handbook 44 Section 2.   
 
Lou Straub, Fairbanks Scales, agreed to notify the NCWM Review Panel at their next meeting that the SMA 
and Weighing Sector may be developing future proposals to amend NIST Handbook 44 temperature 
marking, performance, and suitability requirements.   
 
Juana Williams (NIST), Steve Cook (NIST), and Darrell Flocken (Mettler Toledo) agreed to develop a 
summary paragraph, with points that need to be addressed (e.g., temperature testing at the time of the NTEP 
evaluation vs. ambient temperature during subsequent verifications and the marked temperature range). 
 
 
19. Criteria for Railway Track Scales With a Rotary Dump Option 
 
Submitted by:  Bob Feezor, Norfolk Southern Corporation 
 
Background:  Manufacturers of rotary dump mechanisms for railway track cars offer a weighing option where a 
railway track scale is built into, or installed in the rotary dump mechanism. The manufactures of these systems 
frequently believe that the railway track scale is approved for this application in the railway track scale (or in some 
cases, just the load cells and indication elements) are covered by an NTEP Certificate of Conformance (CC).  
Additionally, there are many existing rotary dump mechanisms that were installed prior to the formation of NTEP 
that are nearing the end of their useful life and the users of these devices are requesting that the railway track scales 
be covered by NTEP Certificates of Conformance (CCs).  The submitter of this item is concerned there are no 
documented policies and test criteria for these devices, and therefore promotes inconsistent enforcement of the 
NTEP requirements on these devices 
 
NTEP and the laboratories have consistently stated that a railway track scale CCs must include the rotary dump 
mechanism must be verified by NTEP and subsequently listed on the CC. The problem is that this policy is not 
documented in NCWM Publication 14, nor are there any documented procedures to test the rotary dump scales.   
 
Robert Feezor recommend recommended that ad hoc policies and test criteria should be developed to add the rotary 
dump mechanism as a feature on the.   
 
Recommendation:  The Sector agreed with the submitter that the rotary dump option should be included on 
CCs for railway track scales, and that NTEP Technical Policies and test criteria are needed for Pub 14.  
Robert Feezor and Steve Cook agreed to draft technical policies and test criteria will be developed and 
submitted for the 2006 meetings of the NTEP Labs and Weighing Sector. 
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20. Permanence Tests for Identification Information 
 
Submitted by:  Stephen Patoray, NTEP Director 
 
Background:  NCWM Publication 14 Section 1. Marking Complete Scales addresses permanence testing of 
identification information on complete scales. The sections for indicating elements, weighing/load-receiving 
elements, and livestock, vehicle, and railway track scales do not have any requirements for the permanence testing 
of the identification information and do not refer to the procedures in section 1. 
 
Recommendation:  The Sector recommends that the sections for marking requirements be consolidated and 
reorganized.  The NIST technical advisor has worked on a proposed consolidation of the marking 
requirements that removes language that is repeated in Sections 2 though 5 and referenced the general 
requirements in Section 1; the proposed consolidation that has been re-titled as 1. Marking- Applicable to 
Indicating, Weighing/Load-Receiving Elements and Complete Scales.  The NIST technical advisor will also 
ballot the Sector on the proposed changes in Appendix A-Agenda Item – 20 and report the results to the 
NTEP Committee prior to the 2006 NCWM Interim Meeting. 
 
Next Sector Meeting 
 
Discussion: The locations for Weighing Sector meetings are typically rotated among the participating NTEP 
laboratories.  If this schedule is followed, the location for the 2006 Weighing Sector meeting would be at the 
Maryland NTEP Participating Laboratory in Annapolis, Maryland.  The Sector received a recommendation to hold 
the 2006 meeting in conjunction with the 2006 Western Weights and Measures Association Technical Conference.  
Another recommendation is to hold the on a Tuesday through Thursday since many airlines no longer have Saturday 
night layover restrictions. Lou Straub, Fairbanks Scales, cautioned that there are large annual boat shows and Navy 
Academy events in the fall that may affect the cost of lodging during the Sector meeting  
 
Recommendation:  The Sector recommends the next 2006 Sector meeting in Annapolis, Maryland and that it 
starts on a Tuesday.  The Sector also recommended that NCWM headquarters look into holding the 2007 
meeting of the Weighing Sector in conjunction with the WWMA Technical Conference in Lake Tahoe, 
Nevada.    
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Appendix A - Recommendations for Amendments to Publication 14 
 
Agenda Item 1 (a) Footnote to S.1.8.4. 
 
 
Digital Electronic Scales Section 76.  List of Acceptable Abbreviations/Symbols 
 

Device Application Term Acceptable Not Acceptable 

ECRs, Recorded 
Representations: 

net weight indication in 
pounds 

“pound” or  “lb” the symbol 
“#” should be discouraged 

the “#”symbol  for pound  

 
Electronic Cash Registers Interfaced with Scales Section 11.  Recorded Representation Point-of-Sale Systems 
 
11.1. Customer's receipts must contain:  
11.2. Net weight identified by the word "pound", "lb", "kilogram", "kg", "gram", "g", 

"ounces", or "oz". The use of the symbol "#" for pound is not acceptable discouraged. 
Yes  �  No  �  N/A  � 

 
 
Agenda Item 1 (b) Automatic Zero-Setting Mechanism (Zero-tracking) 
 
 
43.  Automatic Zero-Setting Mechanism (AZSM) (Zero Tracking) 

Code Reference:  S.2.1.3., S.2.1.3.1., S.2.1.3.2.,  and S.2.1.3.31. 
 
A scale may be equipped with an AZSM capability to automatically correct for weight variations near zero within specified 
limits.  To reduce the potential for weighing errors, the AZSM may operate only under limited conditions as indicated in the 
specific type evaluation criteria. 
 
Class III L and III/III L devices equipped with AZSM, shall be designed with a sealable means to allow the AZSM to be 
disabled during the inspection and test of the device. 
 
The limits for AZSM are: (a) for bench, counter, and livestock scales manufactured prior to January 1, 2007 *; 0.6 d 
 (b) for vehicle, axle-load, and railway track scales:  3.0 d; and   
  (c)  for all other scales manufactured prior to January 1, 2007 *:  1.0 d, and 

(d)  for all other scales including bench, counter, and livestock scales manufactured on or after 
January 1, 2007 *: 0.5 d.   

 
Note:  Applicants for new weighing device and load-receiving elements are encouraged (but not required) to submit their 
devices to the 2007 criteria.   September 2006 is the cutoff date for new submissions for devices that limit the AZSM to 0.6 d 
and/or 1.0 d *. All scales of this category manufactures after 2007 must comply with the 0.5 d requirement.     
 
*(date of manufacture and sections (a) and (c) to be deleted in the 2007 edition of Publication 14) 
 
Record the AZSM capability provided. 
 

�    No AZSM capability. 
�    AZSM is always operational. (except for Class III/III L and III L devices) 
�    AZSM activated or deactivated by an external switch. 
�    AZSM activated or deactivated by an internal switch or selected by programming at the time of installation. 
�    The magnitude of the AZSM increment is selectable. 

 
For devices bench, counter, and livestock scales falling under S.2.1.3.1. (a) and S.2.1.3.2 (b), for that is, bench, counter, and 
livestock scales, AZSM may be operable with the device at a gross load zero, at a net load zero, or at a negative net weight 
indication resulting from a tare weight entry having been made with the scale at zero gross load.  
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For scales other than bench, counter, and livestock scales falling under S.2.1.3.1. (a) and S.2.1.3.2. (b), and vehicle, axle-load 
and railway track scales, AZSM may be operable only at a gross load zero. 
 
Indicate where AZSM is operational. 
 

�    Gross Zero        
�    Net Zero       
�    Negative with Tare 

 
Test Procedure for AZSM:  With the scale at zero balance, place a load in excess of the AZSM range for the scale, e.g., 10d.  
Add error weights that are slightly in excess of the specified AZSM limit for the device or the AZSM setting.  Remove the 
load, (e.g., 10d) but leave the error weights on the scale.  Observe whether or not the scale automatically zeroes the error 
weights.  Repeat this procedure by decreasing or increasing the amount of error weights to determine the zeroing range of the 
AZSM.  Perform this test in an analogous manner on the negative side of zero to determine the zero range of AZSM on the 
negative side of zero. 
 
If the device has an AZSM capability, record the maximum amount (in scale divisions) that can be zeroed at one time. 
 

�    AVOIRDUPOIS: _____ d 
�    METRIC: _____ d 
�    OTHER UNITS  Identify units____________ d 
 

43.1. This amount must comply with S.2.1.3. for the intended application. Yes �  No �  N/A � 

43.2. AZSM shall not be operable on any hopper scale. Yes �  No �  N/A � 

43.3. For vehicle, axle-load, and railway track scales, and  devices scales other than bench, 
counter, and livestock scales falling under S.2.1.3. (b) and (c) AZSM may be operable 
only at a gross load zero. 

Yes �  No �  N/A � 

43.4. AZSM shall not be operational when the scale is displaying a positive weight value 
greater than the maximum AZSM quantity allowed. 

Yes �  No �  N/A � 

43.5. Devices falling under S.2.1.3.1. Hopper scales used in automatic bulk-weighing systems 
and all Class III L scales shall be equipped with a sealable means to enable/disable or set 
the AZSM window to zero (0) for testing and inspection.  

Yes �  No �  N/A � 
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Agenda Item 1 (c) Table S.6.3.b. Note 3 – Nominal Capacity and Value 
 
 
1. Marking- Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales  

Code References:  G-S.1. and G-S.7.:  General Code Requirements, Identification 
 

Marking Nominal Capacity, Value of the Scale Division, Special Applications 
Code References:  S.6., S.6.6., Table S.6.3.a., and Table S.6.3.b. 

 
This requirement applies to digital indicating elements and to both the operator and customer's indications on complete scales.  
The lettering must be permanent as described in Ssection 1, but the attachment of any badge or decal is slightly less stringent 
than for the G-S.1. information.  In terms of attachment, any badge or decal must be "durable," that is, it must be difficult to 
remove (at all temperatures).  Remote weight displays (except "scoreboard" displays), the customer's weight display provided 
for scales interfaced with electronic cash registers (ECRs), and weight displays which are built into ECRs must be marked with 
the scale capacity and scale division.  When the nominal capacity and value of scale divisions are not already apparent by the design 
of the device, the nominal capacity shall be shown together with the value of the scale division (e.g., 15 x 0.005 kg, 30 x 0.01 lb, or 
capacity = 15 kg, d = 0.005 kg) in a clear and conspicuous manner and be readily apparent when viewing the reading face of the scale 
indicator.  
 
Large remote customer's ("scoreboard") displays have not been required to meet the marking requirements because the 
markings probably cannot be read from a customer's position.  In those cases, the operator's weight display must be properly 
marked. 
 
The marked nominal capacity on all vehicle, axle-load, and livestock scales shall not exceed the concentrated load capacity 
times the quantity of the number of sections in the scale minus 0.5.  As a formula, this is stated as: 
 

Nominal Capacity = Concentrated Load Capacity x (N - 0.5) 
where N = the number of sections in the scale. 

 
Devices designed for special applications are to be so marked to prevent them from being used in an unsuitable application.  
Examples of special application scales are prepackaging scales, digital postal scales with simultaneous pound and ounce weight 
unit indications, weight classifying scales, and class III scales with a small number of scale divisions and a verification scale 
division.  When a scale is installed with an operational counting feature, the scale shall be marked on both the operator and 
customer side with the statement, "The counting feature is not legal for trade." Exception: When a prescription scale complies 
with paragraphs S.1.2.3., S.2.5.3., and S.6.6., it shall be marked, “Counting Feature for Prescription Filling Only.”   
 
1.13. The nominal capacity by minimum scale division shall be clearly and conspicuously marked 

in a clear and conspicuous manner and be readily apparent when viewing the reading face of the 
scale indicator unless already apparent by the design of the device adjacent to the weight 
display (acceptable location depends on conspicuousness). 

Yes �  No �  N/A � 

 
1.16. If the capacity by division statement is displayed on a video terminal with the weight values, 

then the capacity by division statement must be indicated in a clear and conspicuous manner 
and be readily apparent when viewing the reading face of the scale indicator unless already 
apparent by the design of the device adjacent to the weight display and displayed whenever the 
system is in the weighing mode. 

Yes �  No �  N/A �  

 
(Note to Publication 14 Editor:  The examples should be on a separate page associated with the Section 1  marking 
requirements.) 
 
The following examples represent capacity and value markings that are conspicuous and readily apparent when viewing the 
reading face. Each scale division value or weight unit shall be marked on multiple range or multi-interval scales The capacity 
by division statement may be part of the scale display or  marked adjacent to the display. 
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The capacity by value markings are not required if they are already apparent by the design of the device such as the largest 
weight value that is defined on a single revolution scale, fan scale, and beam scales and balances.  This includes the sum of all 
the reading elements (main, fractional and tare beams) and any removable weights that are normally furnished with the scale. 
The following examples are types of scales where the capacity by scale division is readily apparent since the graduations, beam 
capacities, and additional weights if provided with the scale are marked with their respective values. 
 
 
 
 

 
Fan Scale 

Type Registering Beam 

 
Portable Platform  

Beam Scale 

 
Portable Platform 

Dial Scale 

30 x 0.01 lb 

Example 1 Example 2 

lb 

Example 3 

g 

Max = 15 kg 

e =     5 g 

Min = 100 g 
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2.   Marking - Indicating Elements 
 
2.13. The nominal capacity by minimum scale division shall be clearly and conspicuously marked 

in a clear and conspicuous manner and be readily apparent when viewing the reading face 
of the scale indicator unless already apparent by the design of the device adjacent to the 
weight display (acceptable location depends on conspicuousness). 

Yes �  No �  N/A � 

 
2.16. If the capacity by division statement is displayed on a video terminal with the weight 

values, then the capacity by division statement must be indicated in a clear and conspicuous 
manner and be readily apparent when viewing the reading face of the scale indicator unless 
already apparent by the design of the device adjacent to the weight display and displayed 
whenever the system is in the weighing mode. 

Yes �  No �  N/A � 

 
5.  Identification 
Code Reference : G-S.1., G-S.5.1., and  S.6.3 
. 

. 

. 
Example Modular System:  Point of sale systems may consist of a file server, CPU, keyboard, printer, display, and cash 
drawer.  A file server, which performs metrological functions such as price computations, must be marked with the system 
make, model, and unique serial number with required prefix. File servers, which only store information processed by other 
components in the system, need not be marked in accordance with S.6.3.  
 
“Dumb” indicators with no intelligence (such as remote displays on point-of-sale systems) do not require marking in 
accordance with S.6.3. unless they are the primary indicator for the system.  Primary indicators must be marked with or display 
have a manufacturer’s ID, model designation, serial number and prefix, accuracy class, and nmax ,. The capacity by division 
statement must be indicated in a clear and conspicuous manner and be readily apparent when viewing the reading face of the 
scale indicator and capacity and division size (adjacent to the weight display). 
 
7.1. The capacity and value of the scale division shall be marked or indicated in a 

clear and conspicuous manner and be readily apparent when viewing the reading 
face of the scale indicator adjacent to the weight display. 

Yes  �  No  �  N/A  � 
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Agenda Item 1 (d) Time Dependence (Creep Test) for Scales 
58. Time Dependence Test for Scales and Separable Load-receiving Elements 
Code Reference T.N.4.5.1. and T.N.4.5.2. 
 
This test shall be conducted on Class II, III, and IIII complete scales and weighing/load-receiving elements in a 
laboratory. The applied load shall be between 90 percent and 100 percent of capacity for scales with capacities of 
2000 lb or less.  For scales with capacities greater than 2000 lb, the load cell or load cells shall be tested 
individually. The test shall be conducted at the temperature extremes specified for the device under test (DUT). 
 
For Class III L scales that cannot be tested in the laboratory, the load cell or load cells shall have an NTEP 
Certificate of Conformance and be suitable for the device(s) submitted for evaluation with respect to nmax vmin 
nominal capacity, maximum capacity, accuracy class, temperature limits, single or multiple load cell application, 
minimum dead load, and safe load limit. 

58.1. After the application of the load at constant test conditions, the indications after 20 
seconds and 1 hour shall not differ by more than the absolute value of the 
applicable tolerance.  
 
Load the instrument close to Max. Take one reading as soon as the indication has 
stabilized and then note the indication in one hour intervals while the load remains 
on the instrument for a period of four hours. During this test the temperature 
should not vary more than 2 °C. 
 
The test may be terminated after 30 minutes if the indication differs less than 0.5 e 
during the first 30 minutes and the difference between 15 and 30 minutes is less 
than 0.2 e. 
 
If these conditions are not met, the difference between the indication obtained 
immediately after placing a load on the instrument and the indication observed 
during the following four hours shall not exceed the absolute value of the 
maximum permissible error at the load applied. 

Yes �  No �  N/A � 

58.2. The deviation in the zero indication before and after a period of loading with a 
load close to Max for half an hour, shall be determined. The reading shall be taken 
as soon as the indication has stabilized. 
 
For multiple range instruments, continue to read the zero indication during the 
following 5 minutes after the indication has stabilized. 
 
If the instrument is provided with zero-tracking, it shall not be in operation during 
the test. 

Yes �  No �  N/A � 
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 TIME DEPENDENCE TEST FORM 
Code Reference:  T.N.4.5.1. 
 
Control No.:    
Pattern designation:  
Date:    
Observer:   
Verification scale interval e:                                         : 
Resolution during test (smaller than e):                        : 
 
Zero-tracking device is: 
   Non-existent     Not in operation     Out of working range 
 
E = I + 0.5 e - ∆  L – L 

Load L Time of Reading Indication  I Add. Load  ∆  L Error mpe 
 Initial + 20 sec     

5 min     
15 min     
30 min     

 If the difference between the indication obtained at 15 minutes and that at 30 minutes exceeds 0.2 e, the 
difference between the indication obtained immediately after placing the load on the instrument and the 
indication observed during the following four hours shall not exceed the absolute value of the maximum 
permissible error at the load applied. 

 1 hr     
 2 hr     
 3 hr     
 4 hr     

      
15 - 30 min  Passed   Failed 
0 - 30 min  Passed  Failed 
0 – 4 hr  Passed  Failed  Not Applicable 
      
Time Dependence Zero Return 
Zero-tracking device is: 
 Non-existent   Not in operation   Out of working range 
   
P = I + 0.5 e -∆  L     

Time of Reading Load L0  Indication of zero I0 Add. load ∆  L P 
     
After loading for 30 minutes         Load = __________ Meaning of symbols: 

I = Indication 
I0 = Indication of no-load reference at the start of the test  
L = Load 
L0 = Mass of no-load reference at the start of the test 
Add. load Δ L = Additional load to next changeover point 
P = Digital indication prior to rounding = I + 1/2 e - Δ L  
E = Error = I - L or P - L  
mpe = Maximum permissible error  
EUT = Equipment under test 

   
Change of indication                 ∆  P = ________________ 
Check that   ∆Ρ ≤ ΜΡΕ   for Class III L devices 

Check that   ∆Ρ ≤  0.5 e  for Class II, III, and IIII devices 
 Passed  Failed 
 

Remarks: 
 
 
 

 

 At start At max At end  
Temp:      oC 
Rel. h:    % 
Time:     

Bar. Pres:    hPa 
(Only Class I)     
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Agenda Item 1 (e) Time Dependence (Creep Test) for Load Cells 
 
J. Tests to be Performed 
 
1.  Force transducer (load cell) error with respect to temperature. 
 
2.  Repeatability based on results of test 1. 
 
3.  Temperature effect on minimum dead load output. 
 
4.  Creep (30-minute one-hour test per H-44 or 30-minute test per OIML R60). 
 
5. Barometric pressure effect if the cell is sensitive to barometric pressure changes as determined by guidelines discussed in the 

section titled "Barometric Pressure Tests." 
 
L. Tolerances 
 

Table 3 
Tolerance for Class III Force transducers (load cells) 

Handbook 44 
Reference Single Cell Requirement Multiple Cell Requirement 

Force transducer (load 
cell) Error Table 6, 
Class III; T.N.3.2., 

T.N. 8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 - 500v 0.35v 0 - 500v 0.50v 
501 - 2000v 0.70v 501 - 2000v 1.00v 
2001 - 4000v 1.05v 2001 - 4000v 1.50v 

4001 - 10 000v 1.75v 4001 - 10 000v 2.50v 
Repeatability Error; 

T.N.5., T.N.8.1.1 
0.7 Factor Applied 1.0 Factor Applied 

Load Tolerance Load Tolerance 
0 - 500v 0.70v 0 -500v 1.00v 

501 - 2000v 1.40v 501 - 2000v 2.00v 
2 001 - 4000v 2.10v 2 001 - 4000v 3.00v 

4001 - 10 000v 3.50v 4001 - 10 000v 5.00v 
Creep (test at 90-100% 

of force transducer 
(load cell) capacity); 

T.N.4.5. 

1.0 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 - 500v 0.50v 0 - 500v 0.50v 
501 - 2000v 1.00v 501 - 2000v 1.00v 
2001 - 4000v 1.50v 2001 - 4000v 1.50v 

4001 - 10 000v 2.50v 4001 - 10 000v 2.50v 
Temperature Effect on 
Minimum Dead Load 
Output; 

T.N.8.1.3. T.N.8.1.1 

0.7 vmin /5 °C 0.7 vmin /5 °C 

Effects of Barometric 
Pressure; T.N.8.2. 

Applicable only to specified force transducers 
(load cells) 1 vmin /1kPa 

Applicable only to specified force transducers 
(load cells) 1 vmin /1kPa 
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Table 4 
Tolerance for Class III L Force transducers (load cells) 

Handbook 44 
Reference 

Single Cell Requirement Multiple Cell Requirement 

Force transducer (load 
cell) Error Table 6, 

Class III L; T.N.3.2., 
T.N. 8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 - 500v 0.35v 0 - 500v 0.50v 
501 - 1000v1 0.70v 501 - 1000v2 1.00v 

1Add 0.35v to the tolerance for each 500v of 
load or fraction thereof up to a maximum load of 
10 000v 

2Add 0.50v to the tolerance for each 500v of 
load or fraction thereof, up to a maximum load 
of 10 000v 

Repeatability Error; 
T.N.5., T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 - 500v 0.70v 0 -500v 1.00v 
501 - 1000v 1.40v 501 - 1000v 2.00v 

9001 – 9500v 13.30v 9001 – 9500v 19.00v 
9501 - 10 000v 14.00v 9501 - 10 000v 20.00v 

3Add 0.70v to the tolerance for each 500v of 
load or fraction thereof up to a maximum load of 
10 000v 

4Add 1.00v to the tolerance for each 500v of 
load or fraction thereof up to a maximum load of 
10 000v 

Creep (test at 90-100% 
of force transducer 

(load cell) capacity); 
T.N.4.5. 

1.0 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 - 500v 0.25v 0 - 500v 0.25v 
501 - 1000v 0.50v 501 - 1000v 0.50v 

9001 – 9500v 4.75v 9001 – 9500v 4.75v 
9501 - 10 000v 5.00v 9501 - 10 000v 5.00v 

5Add 0.25v to the tolerance for each 500v of load or fraction thereof up to a maximum load of 10 
000v 

Temperature Effect on 
Minimum Dead Load 
Output; 

T.N.8.1.3. T.N.8.1.1 

2.1 vmin /5 °C 2.1 vmin /5 °C 

Effects of Barometric 
Pressure; T.N.8.2. 

Applicable only to specified force transducers 
(load cells) 1 vmin /1kPa 

Applicable only to specified force transducers 
(load cells) 1 vmin /1kPa 

 
II.  Determination of Creep 
 

1. At 20 °C ambient, insert the force transducer (load cell) into the force generating system and load to the minimum 
dead load.  If Procedure I.  (which includes increasing and decreasing load tests) has just been completed, wait 1 hour.  
If a separate creep test is being conducted, exercise the force transducer (load cell) as in Procedure I.5 and then wait 1 
hour. 

 
2. If the indicating element for the force transducer (load cell) is provided with a convenient means for checking itself, 

conduct the self-test at this time. 
 
3. Monitor minimum load output until stable. 
 
4. There are two test methods to determine the creep characteristics of force transducers (load cells).  The 1-hour creep 

test at the maximum load (step 4. (a)) is the preferred form of the creep test; run the return-to-zero creep test (step 4. 
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(b)) only when justified by limitations in the test equipment.  The NTEP will conduct step 4. (a) creep tests whenever 
possible. 

 
Take readings at 1 minute time intervals for the first 10 minutes and every 10 minutes thereafter. 

 
a. Test for Creep:  Apply a load equal to 90 percent to 100 percent of the maximum capacity of the force 

transducer (load cell) and record the indication 20 seconds after reaching the load. The time to load test 
weights and read the indicator shall be as short as possible and shall not exceed the time specified in Table 5.  
With the load remaining on the load cell, cContinue to record indications periodically, thereafter at time 
intervals over a 30 minute 1 hour period. 

 
Note: A 30-minute test is acceptable if the creep test is performed in accordance to OIML R60 tolerances. 

 
b. Remove a load equal to 90 percent to 100 percent of the maximum capacity of the force transducer (load cell) 

that has been applied for 1 hour 30 minutes.  Record the indication after 20 seconds. The time to unload test 
weights and read the indicator shall be as short as possible and not exceed the time specified in Table 5. 
Continue to record indications periodically thereafter at time intervals over a 1 hour period (or 30 minutes if 
the creep test is conducted according to OIML R60 requirements). 

 
Table 5 

Loading Times 
Load 

Time 
Greater than To and including 

0 kg 10 kg 10 seconds 
10 kg 100 kg 15 seconds 

100 kg 1000 kg 20 seconds 
1000 kg 10 000 kg 30 seconds 

10 000 kg 100 000kg 50 seconds 
100 000 kg ------------ 60 seconds 

 
5. Repeat the operations described in steps 2 through 4 at the high and low temperature limits for the accuracy class., iIf 

the manufacturer has specified a smaller or a larger range, repeat operations at the limits marked on the cell, provided 
the temperature range is at least the range required for the accuracy class. 

 
6. With the resulting data, and accounting for the effect of barometric pressure changes, determine the magnitude of the 

creep and compare it to the tolerance in NIST Handbook 44 Scales Code Table T.N.4.6.2. 
 

Table T.N.4.6.  
Maximum Permissible Error (mpe) * for Load Cells  

During Type Evaluation 
mpe in Load Cell Verifications Divisions (v) = pLC x  Basic Tolerance in v 

Class pLC x 0.5 v pLC x 1.0 v pLC x 1.5 v 

 I       0 - 50 000 v 50 001 v - 200 000 v 200 001 v + 
 II       0 -  5 000  v 5 001 v - 20 000 v 20 001 v + 
 III       0 -     500  v 501 v - 2 000 v 2 001 v + 
 IIII       0 -       50  v 51 v - 200 v 201 v + 

 III L    0 -     500  v 501 v - 1 000 v  (Add 0.5 v to the basic tolerance for each additional 500 v or 
fraction thereof up to a maximum load of 10 000 v) 
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v represents the load cell verification interval 
pLC represents the apportionment factors applied to the basic tolerance 
pLC  = 0.7 for load cells marked with S (single load cell applications) 
pLC  = 1.0 for load cells marked with M (multiple load cell applications) 
* mpe = pLC x  Basic Tolerance in load cell verifications divisions (v) 
 
 
Agenda Item 10. Tare on Multiple Range Scales 
 
 
Not yet completed, to be developed. 
 
Agenda Item 11. Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 
 
The following proposal to amend Publication 14 Performance and Permanence Testing for Railway Track Scales in Agenda Item 11 was 
amended according to the recommendations from the Sector.  The Sector will vote on (1) the following language indicated in underlined 
and strikeout text and (2) comments from AREMA Committee-34 during their October 2005 Fall Meeting. 
 
The NIST Technical Advisor will report the results of the ballot to the Sector and NTEP Committee prior to the 2006 
NCWM Interim Meeting 
 
69. Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 

 
(NOTE:  For combination vehicle/railway track scales, see also additional test considerations under "Test Considerations for 
Other Scales" in the application.) 

 
It is recommended desirable, but not required, that a new installation should be set up and calibrated by a railroad test car after 
a representative of the railroad has inspected the installation for compliance with railroad weighbridge design and construction 
specifications.  The scale should then be subjected to a “break-in” period of a month or two. After that time.  A field standard 
weight cart of appropriate capacity the GIPSA test car or other 100 000-lb capacity field standard weight will be used to 
performs conduct the initial NTEP calibration and test.  The permanence test shall not be conducted sooner than 20 thirty days 
after the initial NTEP test.The GIPSA test car or the field standard weight cart should return to the test location no sooner than 
20 or 30 days and perform the permanence test.  If a field standard weight cart is not available for the subsequent permanence 
verification a railroad scale test car of appropriate capacity may be used.  If the GIPSA test car or field standard weight carts 
are unavailable, a single 100 000-lb (minimum) railroad scale test car, or two 80 000-lb cars with current calibrations can be 
used for the permanence test. 

 
(NOTE:  The field standard weight cart should shall have a footprint no greater than 7’, which is the size of the footprint of 
railroad test cars) 

 
Performance tests are conducted to determine compliance with the tolerances and, in the case of nonautomatic indicating 
scales, the sensitivity requirements specified in NIST Handbook 44.  The tests described here apply primarily to the 
weighing/load-receiving element.  It is assumed that the indicating element used during the test has already been examined and 
found to comply with applicable requirements.  If the design and performance of the indicating element is to be determined 
during the same test, the applicable requirements for weighbeams, poises, dials, electronic digital indications, etc., must also 
be referenced. 

 
69.1. Influence Factors 
 
If tests are necessary to determine compliance with influence factors, individual main elements and components tests must 
be conducted according to NTEP Policy that is outlined in NCWM Publication 14, Section B.1.Influence Factor 
Requirements. 
 
69.2. Test Standards 
 
The A field standard weight cart of appropriate capacity GIPSA-type or equivalent test car or 100 000-lb field standard 
weight carts (see Handbook 44 Scales Code paragraph N.3.2.) shall be used for the initial test using a minimum of 100 000 
lb of known test weights, generally in increments of 10 000 lb.  Railroad test weight cars shall not be used exclusively for 
the initial test., but may be used as part of a substitution of strain-load tests. 
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69.3. Sensitivity and Discrimination Tests 
 

 69.3.1. Weighbeams 
 
The sensitivity test is conducted at zero load and at maximum load.  The sensitivity test is conducted by determining 
the actual test weight value necessary to bring the beam from a rest point at the center of the trig loop to rest points at 
the top and bottom of the trig loop.  The maximum load at which the sensitivity test is conducted need not be 
comprised of known test weight. 

 
69.4. Digital Indications 
 
Width-of-zero, zone of uncertainty, and automatic-zero-setting mechanism (if so equipped) tests shall be conducted as 
specified in other sections of NCWM Publication 14 this Handbook. 
 
69.5. Increasing Load and Section Tests 
 

69.5.1. With the test car off one end of the scale, remove weights from car and place on the end (closest section) of the 
scale.  A minimum of three observations shall be made at with test weight loads of at least 30 000-, 40 000- and 50 
000-lb test loads moving test cart across scale in both directions.12  Readings may be taken at 10 000-lb and 20 000-lb 
increments.  Additional observations shall be made with the a 50 000-lb test weight load.  Remove test weight load 
from scale before moving in opposite direction and farthest section, record any zero balance change,. zZero the scale 
if necessary, and repeat this test moving the weights in the opposite direction.  When the weights have been returned 
to the starting point the near section near the test car, apply additional loads, making observations in increments equal 
to the value of each test weight (10 000 lb) up to 100 000 lb at each end if practical.  Repeat tests with the load 
concentrated to the right and left over each section and midway between sections in both directions. 
 
 69.5.2. The results shall be within acceptance tolerance. 

 
69.6. Strain Load Tests 
 
The minimum test load for a strain-load test for single-load-receiving element platform scales greater than 35 feet and for 
multiple- load-receiving element platform scale systems designed to weigh railroad cars in a single draft is 200 000 lb. 
 

69.6.1. Place a strain load (as a minimum, use the GIPSA or a GIPSA-type test car without weights) on the scale so 
that the test load can be placed on one end section and observe the weight to the smallest increment practical.  Add a 
test weight load(s) to end section.  If practical, repeat this test on the other end section.  Remove the test load, 
observing any balance change, then remove the strain load.  If practical, repeat this test on the other end section.  
Conduct any sensitivity and discrimination tests at maximum load. 
 
69.6.2. Place the strain load and the empty GIPSA or GIPSA-type test car on the load-receiving element platform so 
that the weights can be incrementally loaded from the weight cart, which remains off the platform.  Observe weight to 
the smallest increment practicable.  Load the test car with the test weights.  Observe weight indications in increments 
equal to each added test weight (10 000 lb).  At this maximum load, sensitivity and discrimination tests should be 
conducted. 

 
 69.6.3.  69.6.2 The results of all observations shall be within acceptance tolerance. 

 
69.7. Permanence Test 

 
The permanence test shall be conducted after a minimum of 20 days after successful completion of the initial performance 
test.  It is recommended that the performance tests described above be repeated.  However, it if the original test cart is not 
available, the test may be conducted to the extent possible with at standard railroad test car.  least two railroad test weight 
cars.  The results of this test must be within acceptance tolerance.13 If the device does not meet these tolerance limits the 
scale will be rejected and the entire test must be repeated, including successful initial performance testing and a subsequent 
test after a minimum of 20 30 days. 
 

69.7.1 Minimum Use Requirements for the Field Permanence Test 
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69.7.1.1 There must be at least 300 weighing operations executed over the scale prior to conducting the type 
evaluation permanence test.  The permanence test should be performed at a customer location to be able 
to evaluate “normal” use, but consideration can be given to performing the test at the manufacturer's site.  
A log or printed tickets are required to show the date, time, and the individual loads weighed, and a 
summary report of the information will be provided by the manufacturer if the weighing operation is 
conducted at the manufacturer’s site. 

 
69.7.1.2 The minimum time period of use is 20 days with a minimum of 300 weighing operations as described 

below.  The subsequent permanence test should be tentatively scheduled when the initial test is started.  
If the 300 weighing operations have not been completed by that time, the time for the field permanence 
test shall be extended until at least 150 300 weighing operations have been completed.  The second 
phase of the permanence test can be conducted as soon as 150 300 weighing operations have been 
achieved, but no sooner than 20  days after the initial test of the field permanence test.  Acceptance 
tolerances apply regardless of the length of the test. 

 
69.7.1.3 Only loads, which reflect “normal” use, will be counted during the permanence-testing period. 

• 100 percent of the loads must be above 20 percent of scale capacity; and 
• 50 percent of the loads must be above 50 percent of scale capacity.  

 
The scale may be used to weigh other loads, but only the loads specified above are counted as part of the 
permanence test. 

 
69.7.2 Subsequent Type Evaluation (Field) Permanence Test  
 
A minimum of two increasing-load, two decreasing-load, and two section tests are to be conducted a minimum of 20 
days after the initial tests. However, if the original field standard weight cart is not available, the test may be 
conducted to the extent possible with at least one railroad test cars. Strain load tests shall be conducted with a 
minimum 200 000 lb test load. If the test results are at or near acceptance tolerance limits, at least one more set of 
tests should be conducted immediately to verify the test results and determine device repeatability.  
 
Repeat width-of-zero, zone of uncertainty, sensitivity, and discrimination tests near zero (outside the range of the 
AZSM) and at or near capacity on the subsequent tests. 
 
If the device does not meet these tolerance limits, the entire test must be repeated, including successful initial 
performance testing and a subsequent test after a minimum of  20 days and an additional 300 weighing operations as 
described in the criteria above. 

 
12 Do not exceed section capacity 
13 If the subsequent performance test cannot be completed within 30-days because of the unavailability of test cars, 
maintenance tolerance will be applied. 
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Agenda Item 12. Cash Acceptors or Card-activated Systems 
Publication 14 ECRS, Section 13. Cash Acceptors or Card-activated Systems 
 
Code Reference:  G-S.2., G-S.5.1., G-S.6 
 
(Note:  Language changes and additions approved by the 2005 NTEP are indicated in shaded, strike out, and underlined text. 
Language changes and additions recommended by the Weighing Sector are indicated in bolden, strike out, and underlined 
text.) 
 
13.6. Printed Receipt - A printed receipt must be available to the customer from the device at 

the completion of the transaction. 
Yes  �  No  �  N/A  � 

13.7.  Because the customer must be provided with a receipt, tThe system must not accept 
cash if sufficient paper is not available to complete the transaction. 

Yes  �  No  �  N/A  � 

13.8 The cash acceptor must not initiate a cash or card transaction if one either of the 
following conditions are true: 

Yes  �  No  �  N/A  � 

 •  no paper is in the receipt printer of the cash or card acceptor; Yes  �  No  �  N/A  � 
 •  insufficient paper is available to complete a transaction; or  Yes  �  No  �  N/A  � 
 •  the ECR receipt must be capable of being recalled and printed on a different 

printer. Instructions shall be displayed on the customer display or printed (if 
there is sufficient paper) directing the customer to see the store attendant or 
manager for a printed copy of the receipt. 

Yes  �  No  �  N/A  � 

13.9. Instructions must be marked on the device to inform the customer how to operate the 
cash or card acceptor. 

Yes  �  No  �  N/A  � 

13.10. Means must be provided for the customer to cancel the transaction at any point. Yes  �  No  �  N/A  � 
 13.10.1.  If the customer cancels the transaction by pressing the cancel key (or 

equivalent key(s)), after the cash has been accepted, the device must either: 
 

  13.10.1.1. be equipped with means for the customer to retrieve the cash 
inserted from the device,  AND 
 
automatically issue a printed receipt indicating the amount of 
cash tendered and the amount returned,  OR 

Yes  �  No  �  N/A  � 

  13.10.1.2. display instructions (such as "sale canceled terminated, see 
attendant," "sale canceled terminated, get receipt" or similar 
wording) for the customer to see the attendant,  AND 
 
automatically issue a printed receipt showing the amount of 
cash inserted by the customer, a statement indicating that the 
sale was canceled terminated, and instructions for the 
customer to see the attendant. 

Yes  �  No  �  N/A  � 

13.11. Means must be provided for the customer to retrieve correct change if the device has 
insufficient money to return to the customer. 

Yes  �  No  �  N/A  � 

  The device must display instructions (such as “insufficient change, see 
attendant," or similar wording) directing the customer to see the attendant, 
AND 
 
Automatically issue a printed receipt showing the amount of cash inserted by 
the customer, a statement indicating that the sale was canceled terminated, 
and instructions for the customer to see the attendant. 

 

Note:  It is acceptable for different messages to be used when providing instructions to the customer.  This depends upon 
whether the transaction is terminated by use of the cancel key, insufficient receipt paper, or insufficient change  (e.g., "sale 
terminated, get receipt," or "sale terminated, see cashier,", or  "change due, see cashier"). 
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Agenda Item 14. CLC for Combination Railway Track/Vehicle Scales 
 
8.3. Modular Load-Cell Vehicle, Livestock, or Railroad Track Scales 
 
NOTE:  These criteria apply if the scale is fully electronic (i.e., load cells comprise the sensors of the weighing/load-
receiving element) and is of a modular design. 
 
Modular Scale.  A vehicle, livestock, or railroad track scale made up of individual load-receiving elements of like design, 
which can be joined together to form a larger integral load-receiving element and can be separated at any time without 
structurally changing the individual load-receiving elements. This definition is to be applied for all new type evaluations and 
for applications to add new devices to an existing Certificate of Conformance (see figure 3). 
(Effective January 2001) 

 
8.3.1. Modular Scale to be Tested 
 
The following criteria must be satisfied in the scale design and the scale to be tested: 
 
a. Load cells of the same design and capacity that consists of simply attaching modules together must be used throughout 

the family.  If load cells of different capacities are used for scales of different structural design weighbridge strength and 
nominal capacity in the family of scales, then the module using the higher capacity load cells must be evaluated. 

 
b. CLC in the family must be not less than 40 percent of the sum of the capacity of two load cells or 80 percent of the 

capacity of one cell. 
 

c. b. A scale with at least two modules must be tested.  The module with the largest CLC is to be tested.  If the longest span 
between sections is not tested, the Certificate of Conformance will include up to 120 percent of the span between 
sections that was tested.  Arrangements regarding the specific scale in the family to be tested will be established in 
consultation with NTEP representatives. 



2005 Weighing Sector DRAFT Summary 
Appendix A - Recommendations for Amendments to Publication 14 

 Page 40 of 56 November 10, 2005 

 
Agenda Item 15. Abbreviations for Carat and Count in Publication 14 Sections 38. and 76. 
 
38. Counting Feature on Class I or II Scales Used in Prescription Filing Applications 
 

38.3. The scale display differentiates between count indications and weight indications. (See 
Section 76 for acceptable abbreviations and symbols) 

Yes �  No �  N/A � 

 38.3.1. The abbreviation or symbol “pc(s),” “ct,” or “cnt” may be used to identify 
count or pieces. 

Yes �  No �  N/A � 

38.3.2. If abbreviation or symbol “ct” is used to identify count, in a separate display 
for other than weight information, the “ct” or “c” shall not be  it is not used 
to identify carat in the weight display weighing mode. 

Yes �  No �  N/A �  

38.3.3. If symbol “ct” is used to identify count in a shared or combined display, the 
same abbreviation “ct” or “c” for carat shall not be used to identify the carat 
unit of measure and count.  

Yes �  No �  N/A � 

38.4. Values must be identified with an adequate the word, abbreviation, or symbol for pieces 
(pcs) or count (ct). If the symbol  shown in Section 76. Table of Acceptable 
Abbreviations/Symbols is used and is intended for the customer, it cannot be used 
without additional description, marks, or directions displayed or marked on the device).   

Yes �  No �  N/A � 

 
 
76. List of Acceptable Abbreviations/Symbols 
 

Device Application Term Acceptable Not Acceptable 

General: 

Piece(s) Pieces, pc, or pcs  

Count 

count, cnt, or pc(s), is 
encouraged for symbol for 

pieces.   
ct is acceptable (H 130) 

c 

Values Defined: 
Other symbols General Table of Weights 

And Measures, HB44* 
 

Values Defined (cont) 
 
 

carat 
carat or carat troy = 200 mg 

c  
(H 44 and NIST Guide for the 

Use of the International 
System of Units (SI) 

by B. N. Taylor)  
ct 

(common jewelry industry 
terminology and is only 
acceptable by Canada) 

ct  
(is not permitted if used as the 

abbreviation for carat and 
count on a scale with an 
enabled count feature) 

*Exceptions to Gen’l Tables 
of W&M, HB44: 

carat 
carat or carat troy = 200 mg 

ct, c 
(common jewelry industry 

terminology) 

ct  
(is not permitted if used as the 

abbreviation for carat and 
count on a scale with an 
enabled count feature) 

U.S. short ton Ton or TN  
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Agenda Item 16. Performance and Permanence Test for Bench and Counter Scales 
 
63. Performance and Permanence Tests for Counter (Bench) Scales (Including Computing Scales) 
 
 63.6.5. Test load: 

  63.6.5.1.  For laboratory tests of scales with a capacity of 1000 lb or less, the test load required for the 
permanence test is 50 percent of maximum capacity, distributed uniformly over the load 
points of the scale. 

  63.6.5.2. For laboratory tests of scales with a capacity greater than 1000 lb, the test load required for 
the for the permanence tests is 250 kg (550 lb), distributed uniformly over the load points of 
the scale. 

   

 63.6.10. Step 4: Apply a test load of 50 percent capacity, not to exceed 250 kg (550 lb), approximately 25 000 
times. It is recommended that the frequency and speed of application of the load shall allow the 
instrument to come to rest both when loaded and unloaded. 
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Agenda Item 18. AWS Influence Factor Temperature Ranges that Exceed -10 ° to 40 °C 
 
 

B. Certificate of Conformance Parameters 
1. Influence Factors Requirements 
 
Although NIST Handbook 44 contains a set of influence factors requirements, not all devices must be tested for all of the 
influence factors.  The following table identifies the influence factor tests to be conducted on various devices.  The main 
elements and components (indicating elements and load cells) of scales with a capacity greater than 2000 lb must be tested 
separately for compliance with the influence factors requirements. 

 
Devices To Be Tested For Influence Factors 

Device Type Temperature 
Accuracy 7 

Temp. Zero 
Drifts 

Barometric 
Pressure 

Warm-up 
Time Voltage4 Power 

Interruption5 
Time 

Dependence 

Scales ≤ 2000 lb X X X1 X X X X 

   . . .        
Load Cells 

   . . .        
1Testing is limited to some canister load cells. 
2Compliance with influence factors requirements will be determined according to existing NTEP policy. 
3Test limited to power switch only, not to initial plug-in of the device. 
4Voltage test is 130 and 100 VAC and low battery test on DC. (See Section K. 60.) 
5Power interruption is pulling the plug for 10 seconds. (See Section K.19.) 
6Indicating elements processing only digital information do not have to be tested for compliance with the influence factors. 
7Compliance with temperature requirements by NTEP is limited to temperatures that are no lower that –10 °C and no 
higher than 40 °C. 

 
 

59. Test Procedures for Influence Factors 
 
Introduction 
 
Influence factors are variables in the environment that might affect the performance of a scale, especially the accuracy and 
sensitivity (or discrimination) of the device.  The T.N.8. section of the Scales Code in Handbook 44 specifies performance 
requirements for scales over given ranges. The test equipment, (e.g., thermometers, hygrometers, timing devices) must be 
sufficiently accurate that their errors do not contribute significantly to the measurement results.  The environmental chamber 
must satisfy specified conditions.  In general, good laboratory practices must be followed. 
 
The test procedures of the International Electrotechnical Commission are excellent background material and provide guidance 
for performing the influence factors tests.  The use of these documents is encouraged. Compliance with temperature 
requirements by NTEP is limited to temperatures that are no lower that –10 °C and no higher than 40 °C. 
 
Not all devices are affected . . . 
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 Agenda Item 20. Permanence Tests for Identification Information 
 
Note:  The Following proposal includes the changes recommended in Agenda Item 1 (c ).  The following proposal was 
developed after the 2005 Sector meeting and will be submitted to the Sector for a vote to recommend the following proposed 
changes to NCWM Publication 14.   
 
The results of the vote will be forwarded to the NTEP Committee prior to the 2006 NCWM Interim Meeting. 
 
 
1. Marking- Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales  

Code References:  G-S.1. and G-S.7.:  General Code Requirements, Identification 
 
Virtually all weighing and measuring equipment (except separate parts necessary to the measurement process but not having 
any metrological effect) must be clearly and permanently marked with the manufacturer's name or trademark, model 
designation, and serial number.  "Permanent" markings addresses two aspects: (1) the printed information will withstand wear 
and cleaning, and (2) if the markings are on a plate or badge, then the marking badge must be "permanently" attached to the 
device.  Permanence of it must be obvious that the badge or plate containing this information has been removed.  All markings 
must be clear and attachment of the badge means that the identification information required by G-S.1. is not easily removed,  
if it is removed, then easily readable.  The following test procedure shall be used to determine the permanence of the 
identification markings. 
 
Permanence of Lettering:  The lettering for the markings are subjected to the following tests to simulated accelerated wear.  
The markings are then compared with a typical set of labels exhibiting various degrees or wear, graded from minimal effect 
(7) to excessive unacceptable wear (1). 
 
Attempts are made to remove the marked information whether on a badge (plate) or on the device itself, using the following 
means. 
 
1. Rub over one letter of the marking at least 20 times using an ink eraser in the same manner and force as one would 

normally exert while erasing an inscription written with a ball point pen. 
 
NOTE:  For consistency of application, all NTEP labs use Eberhard Faber ink eraser type #110 
 
2. Clean the marking or badge with the following cleaners presumed to be "readily available." 
 a.Disinfecting cleaning liquid and a damp cloth. 
 b. "Soft" household cleaning powder and a damp cloth. 
 c.Window cleaning fluids and a damp cloth. 
 
NOTE:  For consistency of application, NTEP labs use "409," Bon Ami, and Windex brands of products for tests in parts 
2a., b., and c., respectively.) 
Permanence of Attachment of Badge:  Attempt to remove the badge by pulling it off or prying off a metal badge that is 
attached using only adhesive; removal must be "difficult" at all temperatures.  If the badge can be removed, it must show 
obvious evidence that the badge was removed.  Acceptable indications are destruction of the badge by tearing, permanent and 
extensive wrinkling, or repeated exposure of the word "VOID" upon removal of the badge. 
 
As a practical matter, remote weight displays are not required to have serial numbers because they typically do not use any 
electronics to analyze the weight signal received from the weighing/load-receiving element.  Similarly, the various "slave" 
modules in a modular point-of-sale system (e.g., printer, keyboard module and cash drawer) have not been required to have 
serial numbers because they do not have any "intelligence."   Only the electronic modules that control the "slave" modules 
must be marked with a serial number. 
 
If the required information is located on the back of a device, the same information must also appear on the side, front, or top.  
The bottom of a device is not an acceptable surface.  This information may be located under, but separate from, the scale 
platform on a scale or weighing/load-receiving element installed at a checkout stand, provided the platter can be easily 
removed without the use of a tool.  If required markings are behind a door or panel, the manufacturer is encouraged to put a 
label on the outside of the device that explains where the ID information is located.  The identification marking must be 
permanent and attached with pop rivets or adhesive, or equivalent permanent means.  Removable bolts or screws are not 
permitted.  A foil badge that it is durable, difficult to remove, and exhibits obvious evidence of an attempt to remove the 
marking or badge may be provided. 
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Location of the information: 
 
 
 
 
 
 
Marking - Accuracy Class, Verification Scale Division, and Temperature Limits 
Code References:  S.6., Table S.6.3.a., and Table S.6.3.b. 
 
Scales manufactured after January 1, 1986, must be marked with an accuracy class based upon the accuracy of the device and 
the number of displayed divisions.  The roman numerals I, II, III, III L or IIII are the markings required to indicate the accuracy 
class:  the use of the word "class" with the roman numerals is optional.  The accuracy class marking may appear within an 
ellipse or within a figure approximating an ellipse.  The device must meet the parameters for the accuracy classes that appear in 
Table 3. 

n = Capacity 
e 

 
If the scale has a verification scale division, e, that is different from the displayed scale division, d, then e must be 
conspicuously marked on the device.  If a class III, III L or IIII device is intended to operate accurately over a temperature 
range  that is narrower than 14 °F to 104 °F (-10 °C to 40 °C), then the operating temperature range must be marked on the 
device.  In the case of class I and II scales, the operating temperature range must be specified in the operating instructions if 
different from 14 °F to 104 °F (-10 °C to 40 °C).  If the temperature range is specified, a range must be at least 9 °F (5 °C) for 
Class I scales, 27 °F  (15 °C) for Class II scales, and 54 °F (30 °C) for Class III, III L, and IIII scales.  This information must 
appear on or adjacent to the information required by G-S.1.  Identification or on the face of the indicating element. 
 
Since all vehicle, axle-load, livestock, and railway track scales are considered to be Class III L, an indicator may be marked 
III/III L.  When an indicator so marked is tested in the field, the tolerance (whether III or III L) will be applied according to the 
application. 
 
Marking Nominal Capacity, Value of the Scale Division, Special Applications 

Code References:  S.6., S.6.6., Table S.6.3.a., and Table S.6.3.b. 
 
This requirement applies to digital indicating elements and to both the operator's and customer's indications on complete scales.  
The lettering must be permanent as described in Ssection 1, but the attachment of any badge or decal is slightly less stringent 
than for the G-S.1. information.  In terms of attachment, any badge or decal must be "durable," that is, it must be difficult to 
remove (at all temperatures).  Remote weight displays (except "scoreboard" displays), the customer's weight display provided 
for scales interfaced with electronic cash registers (ECRs), and weight displays which are built into ECRs must be marked with 
the scale capacity and scale division.  The nominal capacity shall be shown together with the value of the scale division (e.g., 15 x 
0.005 kg, 30 x 0.01 lb, or capacity = 15 kg, d = 0.005 kg) in a clear and conspicuous manner and be readily apparent when viewing 
the reading face of the scale indicator.  
 
Large remote customer's ("scoreboard") displays have not been required to meet the marking requirements because the 
markings probably cannot be read from a customer's position.  In those cases, the operator's weight display must be properly 
marked. 
 
The marked nominal capacity on all vehicle, axle-load, and livestock scales shall not exceed the concentrated load capacity 
times the quantity of the number of sections in the scale minus 0.5.  As a formula, this is stated as: 
 

Nominal Capacity = Concentrated Load Capacity x (N - 0.5) 
where N = the number of sections in the scale. 

 
Devices designed for special applications are to be so marked to prevent them from being used in an unsuitable application.  
Examples of special application scales are prepackaging scales, digital postal scales with simultaneous pound and ounce weight 
unit indications, weight classifying scales, and class III scales with a small number of scale divisions and a verification scale 
division.  When a scale is installed with an operational counting feature, the scale shall be marked on both the operator and 
customer side with the statement, "The counting feature is not legal for trade." Exception: When a prescription scale complies 
with paragraphs S.1.2.3., S.2.5.3., and S.6.6., it shall be marked, “Counting Feature for Prescription Filling Only.”   
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The system must be clearly and permanently marked on an exterior surface, visible after installation, as follows: 

1.1 The name, initials, or trademark of the manufacturer or distributor. A remote display is 
required to have the manufacturer's name or trademark and model designation.  (Code 
Reference G-S.1.) 

Yes  �  No  �  N/A  � 

1.2 A model designation that positively identifies the pattern or design of the device. The 
Model designation shall be prefaced by the word "Model," "Type," or "Pattern."  These 
terms may be followed by the term "Number or an abbreviation of that word.  The 
abbreviation for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., 
No or No.) The abbreviation for the word "Model" shall be "Mod" or "Mod." (Code 
Reference G-S.1.) 

Yes  �  No  �  N/A  � 

1.3 Except for equipment with no moving or electronic component parts, a non-repetitive 
serial number.  (Code Reference G-S.1.) 

Yes  �  No  �  N/A  � 

 

Table 3 
Parameters for Accuracy Classes 

Class Value of the verification scale division 
(d or e1) 

Number of scale4 divisions (n) 

Minimum Maximum 

 SI Units   
I equal to or greater than 1 mg 50 000 -- 

II 1 to 50 mg, inclusive 100 100 000 

 equal to or greater than 100 mg 5 000 100 000 

III2 0.1 to 2 g, inclusive 100 10 000 

 equal to or greater than 5 g 500 10 000 

III L3 equal to or greater than 2 kg 2 000 10 000 

IIII equal to or greater than 5 g 100 1 200 

 INCH-POUND UNITS   

III 0.0002 lb to 0.005 lb, inclusive 100 10 000 

 0.005 oz to 0.125 oz, inclusive 100 10 000 

 equal to or greater than 0.01 lb 500 10 000 

 equal to or greater than 0.25 oz 500 10 000 

III L3 equal to or greater than 5 lb 2 000 10 000 

IIII greater than 0.01 lb 100 1 200 

 greater than 0.25 oz 100 1 200 
1  For Class I and II devices equipped with auxiliary reading means (i.e., a rider, a vernier, or a least significant decimal 
differentiated by size, shape, or color), the value of the verification scale division "e" is the value of the scale division 
immediately preceding the auxiliary means. 
 
2  A scale marked "For prescription weighing only" may have a verification scale division (e) not less than 0.01 g.  (Added 
1986) (Amended 2003) 
 
3  The value of a scale division for crane and hopper (other than grain hopper) scales shall be not less than 0.2 kg (0.5 lb).  The 
minimum number of scale divisions shall be not less than 1 000. 
 
4  On a multiple range or multi-interval scale the number of divisions for each range independently shall not exceed the 
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maximum specified for the accuracy class. The number of scale divisions, n, for each weighing range is determined by dividing 
the scale capacity for each range by the verification scale division, e, for each range. On a scale system with multiple load-
receiving elements and multiple indications, each element considered shall not independently exceed the maximum specified 
for the accuracy class.  If the system has a summing indicator, the nmax for the summed indication shall not exceed the 
maximum specified for the accuracy class. 
 
5 The minimum number of scale divisions for a Class III Hopper Scale used for weighing grain shall be 2000. 
(Added 2004) 

[Nonretroactive as of January 1, 1986.]  (Amended 1986, 1987, 1997, 1998, 1999, 2003 and 2004) (Footnote 4 Added 1997) 

 
1.4 The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 

identifies the number as the required serial number.  (Code Reference G-S.1.) 
Yes  �  No  �  N/A  � 

1.5. The serial number shall be prefaced by the words "Serial Number" or an abbreviation of 
that term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 
"S," and abbreviations for the word "Number" shall, as a minimum, begin with the letter 
"N" (e.g., S/N, SN, Ser. No, and S No.).  (Code Reference G-S.1.) 

Yes  �  No  �  N/A  � 

1.6. [Code Reference G-S.1. (g).] 
 
The NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 
number for devices that have (or will have) a CC.  The number shall be prefaced by the 
terms "NTEP CC," "CC," or "Approval."  These terms may be followed by the word 
"Number" or an abbreviation for the word "Number."  The abbreviation shall as a 
minimum begin with the letter "N" (e.g., No or No.).   
 
The device must have an area, either on the identification plate or on the device itself, 
suitable for the application of the Certificate of Conformance Number.  If the area for the 
CC number is not part of an identification plate, note its intended location and how it will 
be applied. 
 
Location of CC Number if not located with the identification information: 
________________________________________________________________________
______________________________________________________________________ 

Yes  �  No  �  N/A  � 

1.7. If the information required by G-S.1. is placed on a badge or plate, the badge or plate must 
be permanently attached to the device.  (See criteria above for permanence of Attachment 
of Badge.) 

Yes �  No �  N/A � 

1.8 Identifying information shall be so located that it is readily observable without the 
necessity of the disassembly of a part requiring the use of any means separate from the 
device. 

Yes �  No �  N/A � 

1.9. The scale is marked with an accuracy class.  Indicate class: _______________________ Yes �  No �  N/A � 
1.10. The device meets all the parameters for the accuracy class.       Yes �  No �  N/A � 
1.11. Does the scale verification scale division, e, equal the displayed scale division, d? 

 
If no, then the verification scale division, e, must be marked on the device. 

Yes �  No �  N/A � 

1.12. If the temperature range is other than -10 °C to 40 °C, then it must be marked on the 
device (Class III and III L) or in the operator's manual (Class I and II). 

Yes �  No �  N/A � 

1.13. The nominal capacity by minimum scale division shall be clearly and conspicuously 
marked in a clear and conspicuous manner and be readily apparent when viewing the 
reading face of the scale indicator unless already apparent by the design of the device 
adjacent to the weight display (acceptable location depends on conspicuousness). 

Yes �  No �  N/A � 

1.14. The capacity by division size shall be marked for all weight units that can be displayed 
such as in both pounds and kilograms. 

Yes �  No �  N/A � 
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1.15. If equipped with variable resolution, the scale shall be marked with the weight ranges and 
corresponding scale division sizes. 
 
Example: 0-3  kg ( 6 lb) x 1 g (0.002 lb)  0-6 lb   x 0.002 lb 

  3-6  kg (15 lb) x 2 g (0.005 lb) or 6-15 lb  x 0.005 lb 
  6-15 kg (33 lb) x 5 g (0.01 lb)  15-33 lb x 0.01 lb 

Yes �  No �  N/A � 

1.16. If the capacity by division statement is displayed on a video terminal with the weight 
values, then the capacity by division statement must be indicated in a clear and 
conspicuous manner and be readily apparent when viewing the reading face of the scale 
indicator unless already apparent by the design of the device adjacent to the weight 
display and displayed whenever the system is in the weighing mode. 

Yes �  No �  N/A �  

 
(Note to Publication 14 Editor:  The examples should be on a separate page associated with the Section 1  marking 
requirements.) 
 
1.17. Scales designed for special applications must be conspicuously marked to limit their use.       

Special marking used: _______________________________________________ 
Yes �  No �  N/A � 

1.18. If a scale has an operational counting feature, it must be marked on both the operator and 
customer side with the statement, "The counting feature is not legal for trade."  
Note: Not applicable to prescription scales meeting paragraph 1.19 below. 

Yes �  No �  N/A � 

1.19. If a Class I or Class II prescription scale complies with paragraphs S.1.2.3., S.2.5.3., and 
S.6.6., it shall be: 

 

 1.19.1. marked, “Counting Feature for Prescription Filling Only” (see test procedure in 
Section 58); 

Yes �  No �  N/A �  

 1.19.2. marked with the minimum piece weight and minimum number of pieces used to 
establish an individual piece count.   

Yes �  No �  N/A � 

1.20. All markings must be clear and easily readable. Yes �  No �  N/A � 
1.21. The lettering for all markings must be permanent.  Record the grade for the permanence of 

markings: ____________________________________________________________ 
______________________________________________________________________ 

Yes �  No �  N/A � 

1.22. If the markings for other than device identification required by G-S.1. is placed on badge 
or decal, then the badge or decal must be durable (difficult to remove at all temperatures). 

Yes �  No �  N/A � 

1.23. If the device submitted for evaluation has the primary indicating element separate from 
the weighing/load-receiving element, the indicating element shall be marked and 
evaluated as part of a complete scale provided that it complies with one of the following: 

 

 1.23.1. The indicator is hard wired to the weighing/load-receiving element. Yes �  No �  N/A � 

 1.23.2. The indicator is physically sealed to the weighing/load-receiving element. Yes �  No �  N/A � 

 1.23.3. 
 

The indicator is electronically linked to the weighing/load-receiving element and 
cannot be replaced without calibration. 

Yes �  No �  N/A �  

 
The following examples represent capacity and value markings that are conspicuous and readily apparent when viewing the 
reading face. Each scale division value or weight unit shall be marked on multiple range or multi-interval scales The capacity 
by division statement may be part of the scale display or  marked adjacent to the display. 
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The capacity by value markings are not required if they are already apparent by the design of the device such as the largest 
weight value that is defined on a single revolution scale, fan scale, and beam scales and balances.  This includes the sum of all 
the reading elements (main, fractional and tare beams) and any removable weights that are normally furnished with the scale. 
The following examples are types of scales where the capacity by scale division is readily apparent since the graduations, beam 
capacities, and additional weights if provided with the scale are marked with their respective values. 
 
 
 
 

 
Fan Scale 

Type Registering Beam 

 
Portable Platform  

Beam Scale 

 
Portable Platform 

Dial Scale 

30 x 0.01 lb 

Example 1 Example 2 

lb 

Example 3 

g 

Max = 15 kg 

e =     5 g 

Min = 100 g 
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2.   Additional Marking Requirements- Indicating Elements 
 
 
Weighing/load-receiving elements and indicators that are; (1) in the same housing, or (2) permanently hard wired together, or 
(3)sealed with a physical seal or an electronic link, shall have markings that comply with Section 1 Markings - Applicable to 
Indicating, Weighing/Load-Receiving Elements and Complete Scales. 
 
Code References:  S.6., Table S.6.3.a., and Table S.6.3.b. 
 
Since the United States permits indicating and weighing/load-receiving elements to be separately evaluated with different 
indicating and weighing/load-receiving elements assembled at the time of scale installation, in 1987, marking requirements 
were adopted for indicating elements not permanently attached to weighing/load-receiving elements.  The indicating element 
must be marked with the accuracy class and the maximum number of scale divisions, nmax, for which it complies with the 
applicable requirements.  An indicating element may be marked with a "III/III L" if it may be used in both Class III and III L 
applications.  If the indicating element has different maximum numbers of scale divisions  for Class III and III L applications, 
both maxima must be marked so that the maximum for each accuracy class is clear. 
 
Indicating elements that process only digital information ("slave indicators") must also be marked with nmax for each accuracy 
class (if applicable).  This marking is required because the absence of an analog-to-digital converter is not apparent from its 
appearance.  Consequently, the marking is required to comply with S.6.3.  If a weighing system has more than one "slave 
indicator," the value of nmax must be marked on the main indicator but the other indicators do not have to be marked with nmax. 
 
2.1. The name, initials, or trademark of the manufacturer. A remote display is required to have 

the manufacturer's name or Trademark and model designation. (Code Reference G-S.1.) 
Yes �  No �  N/A � 

2.2. The manufacturer's model designation that positively identifies the type or design.  The 
Model designation shall be prefaced by the word "Model," "Type," or "Pattern." These 
terms may be followed by the term "Number or an abbreviation of that word. The 
abbreviation for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., 
No or No.) The abbreviation for the word "Model" shall be "Mod" or Mod." (Code 
Reference G-S.1.) 

Yes �  No �  N/A � 

2.3 Except for equipment with no moving or electronic component parts, a non-repetitive serial 
number. (Code Reference G-S.1.) 

Yes �  No �  N/A � 

2.4. The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required serial number.  (Code Reference G-S.1.) 

Yes �  No �  N/A � 

2.5. The serial number shall be prefaced by the words "Serial Number" or an abbreviation of 
that term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 
"S," and abbreviations for the word "Number" shall, as a minimum, begin with the letter 
"N" (e.g., S/N, SN, Ser. No, and S No.). (Code Reference G-S.1.) 

Yes �  No �  N/A � 

2.6.  [Code Reference G-S.1. (g).] 
 
The NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 
number for devices that have (or will have) a CC.  The number shall be prefaced by the 
terms "NTEP CC," "CC," or "Approval."  These terms may be followed by the word 
"Number" or an abbreviation for the word "Number."  The abbreviation shall as a minimum 
begin with the letter "N" (e.g., No or No.).  
  
The device must have an area, either on the identification plate or on the device itself, 
suitable for the application of the Certificate of Conformance Number.  If the area for the 
CC number is not part of an identification plate, note its intended location and how it will 
be applied. 
 
Location of CC Number if not located with the identification information:  
_________________________________________________________________________
_______________________________________________________________________ 

Yes �  No �  N/A � 
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2.7. If the information required by G-S.1. is placed on a badge or plate, the badge or plate must 
be permanently attached to the device.  (See criteria above for permanence of Attachment 
of Badge.) 

Yes �  No �  N/A � 

2.8 Identifying information shall be so located that it is readily observable without the necessity 
of the disassembly of a part requiring the use of any means separate from the device. 

Yes �  No �  N/A � 

2.9. The indicator is marked with its accuracy class.  Indicate class: _______________  Yes �  No �  N/A � 

2.10. The device meets all the parameters for the accuracy class. Yes �  No �  N/A � 

2.11. The indicator is marked with the maximum number of scale divisions (for each accuracy 
class) for which it complies with requirements. 

Yes �  No �  N/A � 

2.12. The system shall be marked with the operating temperature range if the temperature range 
is other than 14° F to 1040 F (-100 C to 400 C). 

Yes �  No �  N/A � 

2.13. The nominal capacity by minimum scale division shall be clearly and conspicuously 
marked adjacent to the weight display (acceptable location depends on conspicuousness). 

Yes �  No �  N/A � 

2.14. The capacity division size shall be marked for all weight units that can be displayed, such 
as, both lb and kilograms. 

Yes �  No �  N/A � 

2.15. If equipped with variable resolution, the scale shall be marked with the weight ranges and 
corresponding scale division sizes. 

Yes �  No �  N/A � 

2.16. If the capacity by division statement is displayed on a video terminal with the weight 
values, then the capacity by division statement must be adjacent to the weight display and 
displayed whenever the system is in the weighing mode. 

Yes �  No �  N/A � 

2.17. All markings must be clear and easily readable. Yes �  No �  N/A � 

2.18. The lettering must be permanent (use the procedures outlined in section 1 for "Permanence 
of Lettering").  Record the grade for the permanence of markings: 
 ____________________________________________________________________ 

Yes �  No �  N/A � 

2.319
. 

The badge or decal must be durable (difficult to remove at all temperatures).  Yes �  No �  N/A � 

2.420
. 

If the indicator is for Class III/III L applications, the "CLC" (concentrated load capacity) 
shall be marked on or adjacent to the identification markings or nomenclature plate that is 
attached to the system. (or space provided to include the CLC). 

Yes �  No �  N/A � 

2.521
. 

The section capacity of a railway track and livestock scale-indicating element shall be 
marked on or adjacent to the identification badge on the indicating element.   The section 
capacity shall be prefaced by the words “Section Capacity” or an abbreviation of that 
term.  Abbreviations shall be “Sec Cap” or “Sec C.” All capital letters and periods may be 
used. 

Yes �  No �  N/A � 

 

3.  Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices   
Code Reference G.S.1.1. 
 

For software-based, not built–for–purpose devices, the required G-S.1. marking information shall be: 
• marked on the device, or 
• continuously displayed, or  
• displayed in a clearly identified “System Identification”, “G-S.1. Identification”, or Weights and Measures  

     Identification” that is accessible through the "Help" menu.   
 
3.1. At least one of the following methods must be used:  
 3.1.1. The manufacturer or distributor and the model designation are marked on the 

device according to Section 1 Markings - Applicable to Indicating, 
Weighing/Load-Receiving Elements and Complete Scales. 

Yes �  No �  N/A � 
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  Remaining Section 3 paragraphs remain unchanged.  
 
 
4.  Additional Marking Requirements – Weighing/Load-Receiving Elements 
 
Code References:  S.6., Table S.6.3.a., and Table S.6.3.b. 
 
Weighing/load-receiving elements and indicators that are; (1) in the same housing, or (2) permanently hard wired together, or 
(3)sealed with a physical seal or an electronic link, shall have markings that comply with section "1 Markings - Applicable to 
Indicating, Weighing/Load-Receiving Elements and Complete Scales".  This does not apply to indicating elements that have no 
input or effect on weighing/load-receiving element calibrations or configurations. 
 
Weighing/load-receiving elements that are not permanently attached to the indicator may be interfaced with many different 
indicators.  Consequently, these weighing/load-receiving elements must  be marked with information that clearly identifies the 
manufacturer, the model, and the capacity of the weighing/load-receiving element. 
 
Since the United States permits indicating and weighing/load-receiving elements to be evaluated separately with different 
indicating and weighing/load-receiving elements to be assembled at the time of scale installation, additional marking 
requirements were adopted in 1987.  To facilitate the proper installation of equipment and to permit verification by the 
enforcement official, a weighing/load-receiving element not permanently attached to an indicating element must be marked 
with (1) its accuracy class,  (2) the maximum number of scale divisions, nmax, and (3) minimum verification scale division, emin, 
for which the weighing/load-receiving element complies with the applicable requirements. 
 
Weighing/load-receiving elements not permanently attached to an indicating element shall be clearly and permanently marked 
with: 
 
4.1. The name, initials, or trademark of the manufacturer or distributor.  A remote display is 

required to have the manufacturer's name or trademark and model designation.   
Yes �  No �  N/A � 

4.2. A model designation that positively identifies the pattern or design of the device.  The 
Model designation shall be prefaced by the word "Model," "Type," or "Pattern."  These 
terms may be followed by the term "Number or an abbreviation of that word.  The 
abbreviation for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., 
No or No.)The abbreviation for the word "Model" shall be "Mod" or "Mod." (Code 
Reference G-S.1.) 

Yes �  No �  N/A � 

4.3. Except for equipment with no moving or electronic component parts, a Non-repetitive 
serial number.  (Code Reference G-S.1.) 

Yes �  No �  N/A � 

4.4. The serial number shall be prefaced by words, an abbreviation, or a symbol,  that clearly 
identifies the number as the required serial number.  (Code Reference G-S.1.) 

Yes �  No �  N/A � 

4.5. The serial number shall be prefaced by the words "Serial Number" or an  abbreviation of 
that term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 
"S," and abbreviations for the word "Number" shall, as a minimum, begin with the letter 
"N" (e.g., S/N, SN, Ser. No, and S No.).  (Code Reference G-S.1.) 

Yes �  No �  N/A � 
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4.6.  [Code Reference G-S.1. (e).]  
 
The NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 
number for devices that have (or will have) a CC.  The number shall be prefaced by the 
terms "NTEP CC," "CC," or "Approval."  These terms may be followed by the word 
"Number" or an abbreviation for the word "Number."   
 
The abbreviation shall as a minimum begin with the letter "N" (e.g., No or No.).   
 
The device must have an area, either on the identification plate or on the device itself, 
suitable for the application of the Certificate of Conformance Number.  If the area for the 
CC number is not part of an identification plate, note its intended location and how it will 
be applied. 
 
Location of CC Number if not located with the identification information:  
_______________________________________________________________________
_______________________________________________________________________ 

Yes �  No �  N/A � 

4.7. If the information required by G-S.1. is placed on a badge or plate, the badge or plate 
must be permanently attached to the device.  (See criteria above for permanence of 
Attachment of Badge.) 

Yes �  No �  N/A � 

4.8. Identifying information shall be so located that it is readily observable without the 
necessity of the disassembly of a part requiring the use of any means separate from the 
device. 

Yes �  No �  N/A � 

4.19. The nominal capacity of the weighing/load-receiving element. Yes �  No �  N/A � 

4.210. Its accuracy class.  Indicate class: ________________________________ Yes �  No �  N/A � 

4.11. The device meets all the parameters for the accuracy class. Yes �  No �  N/A � 

4.312. The maximum number of scale divisions for which it complies with requirements. Yes �  No �  N/A � 

4.413. The minimum verification scale division for which it complies with requirements. Yes �  No �  N/A � 

4.514. The weighing/load-receiving element shall be marked with the operating temperature 
range if the temperature range is other than 14 °F to 104 °F (-10 °C to 40 °C). 

Yes �  No �  N/A � 

4.615. The lettering must be permanent.  Record the grade for the permanence of markings: 
(Use procedures in section 1.)  

Yes �  No �  N/A � 

4.716. If the information is placed on a badge or plate, the badge or plate must be permanently 
attached to the device. If a badge, label, or plate made of a metal or plastic is used, then it 
must be riveted, welded, or attached to the scale by an adhesive so that a tool is required 
to remove it (bolts or removable screws are not acceptable). 

Yes �  No �  N/A � 

4.817. The information must be mounted on a protected surface such as the side of the 
weighing/load-receiving element, behind a ramp or under a cover plate.  Access to the 
marking should be available with minimum effort. 
 
Location of the required identification information: 
 
_______________________________________________________________________
_______________________________________________________________________ 

Yes �  No �  N/A � 

4.918. The information must be on a surface that is an integral part of the chassis.  Yes �  No �  N/A � 

4.19. All markings must be clear and easily readable. Yes �  No �  N/A � 

4.1020
. 

The identification information for the weighing/load-receiving elements of vehicle, axle-
load, livestock, and railway track scales shall be located: 

Yes �  No �  N/A � 

 4.1020
.1. 

Near the point where the signal leaves the weighing/load-receiving element.  
This would be the transverse lever on a mechanical scale. 

Yes �  No �  N/A � 
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 4.1020
.2. 

The information shall be on or near the junction box nearest the point where the 
signal leaves the scale on an above-ground scale. 

Yes �  No �  N/A � 

 
 
5.  Additional Marking Requirements - Livestock, Vehicle, and Railway Track Scales 

 
Code Reference : G-S.1., G-S.5.1., and  S.6.3 
 
No additional changes to this section. 
 
 

6.  Additional Marking Requirements - Force Transducers (Load Cells)  
 
Code References:  S.6., Table S.6.3.a., and Table S.6.3.b. 
 
No additional changes to this section. 
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Glossary of Acronyms 
AWS Automatic Weighing Systems NTEP National Type Evaluation Program 
CC NTEP Certificate of Conformance NTETC National Type Evaluation Technical Committee 
CIM Coupled-in-Motion (Railway Track Scales) OIML International Organization of Legal Metrology 
CLC Concentrated Load Capacity S&T NCWM Specifications and Tolerances Committee 
EPO Examination Procedure Outline SWMA Southern Weights and Measures Association 

GIPSA Grain Inspection Packers and Stockyards 
Administration W/LRE W/LRE 

NCWM National Conference on Weights and Measures WMD Weights and Measures Division 
NIST National Institute of Standards and Technology WWMA Western Weights and Measures Association 
Unless Otherwise Stated: 
- “Handbook 44” means the 2006 Edition of NIST Handbook 44 “Specifications Tolerances, and Other Technical 

Requirements for Weighing and Measuring Devices” 
- “Handbook 130” means the 2006 Edition of NIST Handbook 130 “Uniform Laws and Regulations in the areas of legal 

metrology and fuel quality.” 
- “Publication 14” means the 2006 Edition of NCWM Publication 14 - Weighing Devices - Technical Policy • Checklists • 

Test Procedures 
- “Sector” means the NTETC Weighing Sector.  
Note:   NIST does not imply that these acronyms are used solely to identify these organizations or technical topics. 

Carry-Over Items 
 
 
1. Recommended Changes to Publication 14 Based on Actions at the 2006 NCWM Annual 

Meeting 
 
The NIST Technical Advisor, Steve Cook, provided the Sector with specific recommendations for incorporating test 
procedures and checklist language based upon actions of the 2006 Annual Meeting of the 91st NCWM. The Sector was asked to 
briefly discuss each item and provide general input on the technical aspects of the issues. 

1(a). G-S.1. (d) Identification and G-S.1.1. Location of Marking Information for Not-Built-for-Purpose Devices 
 

Background: See the Report of the 2006 NCWM, S&T Committee Agenda Item 320-1 for additional background information. 
During its 2006 Annual Meeting, the NCWM agreed to addend NIST Handbook 44 Section 1.10. paragraph G-S.1. (d) 
Identification to include requirements for identifying the required software version designation for not-built-for-purpose 
devices using acceptable words, abbreviations, or symbols and amend G-S.1.1. to clarify the location requirements for the 
required information in G-S.1.  
 
Discussion:  The Weighing Sector discussed a proposal from the NIST Technical Advisor to consider amending NCWM 
Publication 14 Technical Policy, Checklists, Test Procedures for Weighing Devices, Electronic Cash Registers Interfaced to 
Scales, Automatic Bulk-Weighing Systems, and AWS.  The Technical Advisor reported that the language adopted by the 
NCWM was edited by NIST after the proposed amendments to Publication 14 were developed.  As a result, the language 
drafted by the Technical Advisor required substantial revisions and were not ready to be reviewed by the Sector.  Additionally, 
the NTEP Director, Stephen Patoray recommended that the proposed changes to Publications 14 AWS type evaluations 
procedures be considered by the AWS Work Group instead of the Sector. 
 
Recommendation:  The Weighing Sector recommends that the proposed amendments in the agenda be revised and 
presented to the Sector as a ballot item on the Publication 14 Scales and Electronic Cash Registers Interfaced with 
Scales checklists as shown in Appendix A – Attachment for Agenda Item 1(a).  The result of the ballot will be forwarded 
to the NTEP Committee prior to the January 2007 NCWM Interim Meeting.  The Sector also recommended that the 
proposed amendments to the type evaluation procedures to the AWS checklist be forwarded to the AWS Work Group 
for their consideration. 

1(b).  Time Dependence – Non-automatic Weighing Instruments 
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Background: See the Report of the 2006 NCWM, S&T Committee Agenda Item 320-6 for additional background information 
regarding the discussions to amend Handbook 44 requirements for load cell time dependence tests. During its 2006 Annual 
Meeting, the NCWM agreed to amend NIST Handbook 44 2.20. Scales Code paragraph T.N.4.5.1. Time Dependence; Class II, 
III, and IIII Non-automatic Weighing Instruments as follows to harmonize further the type evaluation test conditions with 
procedures included in OIML requirements.  
 
Discussion/Recommendation: The Sector recommends that amendments proposed in Appendix A-Agenda Item 1(b) be 
incorporated into NCWM Publication 14 DES Section 58.Time Dependence Test. 

1(c). Time Dependence – Load Cells 
 

Background: See the Report of the 2006 NCWM, S&T Committee Agenda Item 320-7 for additional background information 
on the discussion to. During its 2006 Annual Meeting, the NCWM agreed to amend NIST Handbook 44 2.20. Scales Code 
paragraph T.N.4.6. Time Dependence (Creep) for Load Cells During Type Evaluation, Table T.N.4.6., and add a new 
paragraph T.N.4.7. Creep Recovery for Load Cells During Type Evaluation.  These changes are intended to harmonize further 
the type evaluation test conditions with procedures included in OIML recommendations; add creep recovery requirements and 
the appropriate apportionment factors for Class III L load cells that were inadvertently omitted from the language added to 
NIST Handbook 44 in 2005; and add definitions for the terms and abbreviations used in new paragraph T.N.4.7. 
 
Discussion/Recommendation:  The Sector recommends that amendments proposed in Appendix A-Agenda Item 1(c) be 
incorporated into NCWM Publication14 FT Sections 13-14 Determination of Creep be incorporated into to NCWM 
Publication 14 Technical Policy, Checklists, Test Procedures for Force Transducers (Load Cells). 
 
 
2. S.1.1.(c). Zero Indication (Marking Requirements) 
 
Source:  2004 Weighing Sector Agenda Item 4 - S.1.1. (c). Zero Indication (Marking Requirements). 
 
Background:  See the Report of the 2006 NCWM, S&T Committee Agenda Item 320-1 for additional background information 
regarding the justifications for and against the proposed language to amend Scales Code paragraph S.1.1. (c) Zero Indication 
(Marking Requirements).  
   
Discussion/Recommendation:  This item was included in the agenda to provide the Sector with an update on the status 
of this item.  The Sector was asked if there was any new information that could be forwarded to the S&T Committee on 
agenda item 320-1.  Members of the Sector stated that there is no recommended change to their 2005 position that 
stated that the Sector does not support the proposal, and that they continue to agree that additional markings should 
not be required on devices that have an effective means to inhibit a weighing operation or return the device to a 
continuous digital indication when the scale is in an out-of-balance condition.  
 
 
3. Bench/Counter Scale Shift Test and Definitions 
 
Source:  NIST WMD and 2005 NTETC Weighing Sector (Carryover item) 
 
Background:   This item has been added to the agenda as an update to the 2005 Weighing Sector Agenda Item 4.  Please refer 
to the 2005 NTETC Weighing Sector Meeting Summary agenda Item 4 and the 2006 NCWM S&T Committee Final Report on 
agenda item 320-3 for additional background information. 
 
Based on the comments received during the 2006 NCWM Annual Meeting, the NIST Technical Advisor to the Weighing 
Sector amended the language in the proposal as summarized below: 
 

Summary of Proposed Changes 
 

1. Made it clear that no significant changes are being made to 2-section livestock scales, 
2. Simplified the language for the shift test on “Other” scales, 
3. Grouped the livestock scale shift test requirements together, 
4. Changed the order of the “test notes” so that the more common type of scales are listed first, and 
5. Made minor editorial suggestions on the existing language. 
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Discussion: The Sector considered email comments from the PTB and John Elengo stating that there is a higher risk of 
overloading one of the (multiple) supports by using a 1/2 capacity load in an eccentric loading test pattern than by using a 1/3 
capacity load.   This appears to stem from the difference in test method between Handbook 44 and OIML R 76.  Handbook 44 
more or less assumes a rectangular platform and places the load at a point on a line half way from the center to edge, whereas 
OIML R 76 acknowledges that platforms might exist in other shapes, such as in square, triangular, or circular platforms.  Thus, 
OIML R 76 depends more on placing the eccentric load in a prescribed section of the total area of the platform rather than on a 
specific line; they more or less trust the load will be placed at the center of the quadrant according to the figures in OIML R 76 
for scales with four or less supports.  The conclusion made by these comments is that off-center moment (load times distance) 
in both methods, especially with rectangular platforms, is more or less the same.   
 
Otto Warnloff noted that the use of the term “known test load” in paragraph N.1.1. should be consistently used in the proposed 
language instead of “test weights.”  A motion to withdraw this item from the Sector agenda was proposed by Otto Warnloff 
and seconded by Bob Feezor. During the subsequent discussion, several members of the Sector stated that the proposed 
language was unnecessary since there was no technical justification to change the current language in Handbook 44. 
Additionally, the proposed language would prohibit weights and measures officials from using 1/2 capacity even though the 
scale could be weighing loads up to 1/2 scale capacity that are not in the center of the platform. The NIST Technical Advisor 
stated that there was no technical reason to use procedures that are different than those in R 76 (Note: Manufacturers have 
stated in past discussion that they have to adjust the scales differently for scales intended for North America and scales 
intended for countries that adopt OIML recommendations). 
 
Otto Warnloff stated that the current procedures for both shift test loads and positions in Handbook 44 are the same that were 
included in the 1915 Edition of the National Bureau of Standards Handbook titled “Tolerances and Specifications for Weights 
and Measures and Weighing and Measuring Devices.”  Page19 of the handbook states: 
 

COUNTER BALANCES AND SCALES. 
10.  All scales shall be so constructed that when a weight whose body has approximately equal 

diameter and height and which represents one-half of the capacity of the scale, is shifted in any 
direction on the weight plate or on the commodity plate, pan, or scoop to a point one-half the distance 
between the center and edge of the weight plate or the commodity plate, pan, or scoop, the additional 
resulting error in the weight indication, due to this cause alone, shall not exceed the tolerance allowed 
at the load in question given in the column headed “Tolerance on parts requiring employment of 
removable weights”: Provided, however, that in this test the edge of the weight shall not be made to 
project over the edge of the weight plate or the commodity plate, pan, or scoop. 

 
Measurement Canada reported that the proposal to amend Handbook 44 would be in conflict with their current requirements, 
however they have stated in the past their commitment to align their requirements with OIML R 76. 
  
Darrell Flocken (Mettler Toledo) reminded the Sector that the test load positions are also changed in the proposal and that 1/3 
scale capacity in the proposed change puts a different torque in the load cell that is roughly equivalent to current forces when 
using current Handbook 44 test loads and positions. 
 
Recommendation:  The Sector recommends that this item be withdrawn from the Sector agenda and that the Sector 
withdraws their support for the proposal to amend Handbook 44 shift test positions and test loads.  The result of the 
vote on the motion was: 

- 11 votes in favor of withdrawing the item from the Sector agenda and reporting to the S&T Committee that the 
Sector no longer supports S&T Item 320-3. 

- 8 votes against withdrawing the item from the Sector agenda and reporting to the S&T Committee that the 
Sector no longer supports S&T Item 320-3. 

- 0 abstentions. 
 

 
4. Publication 14 Force Transducer (Load Cell) Family and Selection Criteria – Report of the 

Load Cell Work Group 
 
Source:  NTEP Committee Technical Advisor. (Carryover item) 
 
Background:   During the 2005 NTETC Weighing Sector Meeting Summary discussion of agenda item 5, Publication 14 
Force Transducer (Load Cell) Family and Selection Criteria, Stephen Patoray, NTEP Director described a proposal that has 
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been forwarded to the Load Cell Work Group.  In summary, the proposal has the potential for an applicant to submit only one 
load cell for a basic load cell family to be covered on an NTEP CC.  However, taking into consideration possible groups within 
the family (e.g., material construction, methods of mounting, strain gauge bonding, output rating, input impedance, supply 
voltage, cable details, etc.), there will be no significant difference in the number of load cells that have to be submitted for 
evaluation.  
 
One of the questions that must be addressed in any proposed change to the selection criteria is how the criteria will affect 
applications to amend and expand existing Certificates of Conformance. 
 
Discussion:  NTEP director Stephen Patoray updated the Sector on the status of the project and provided a copy of the 
proposed family and selection procedures for Publication 14.  See Appendix A - Agenda Item 4 for a copy of the proposed 
language presented by the NTEP Director.  He stated that there are only a few companies in the Sector that are affected by the 
proposed language and recommended that it be sent to other holders of NTEP CC for review.  He further requested that any 
comments be submitted to him no later than December 1, 2006.  He also confirmed that the proposed language is similar to the 
current OIML R 60 selection criteria and that what appears to be additional language is in fact improvements to parts of OIML 
R 60 that may be subject to different interpretations.  He did add that the selection requirements are similar for typical families 
of load cells and that a small family of load cells may require an additional load cell to be submitted for NTEP because of the 
current policy of evaluating additional load cells with more than 5000 divisions. 
 
In an email, John Elengo stated that proposed language goes a long way towards alignment with OIML.  He further agreed that 
the added language which clarifies language in OIML R 60 is an improvement and that it should be submitted for consideration 
during the next revision on the OIML recommendation. 
 
Recommendation:  The Sector agrees with the suggestion for the NTEP Director to forward the proposal in Appendix A 
– Agenda Item 4 to holders of NTEP CCs for review and comment by December 1, 2006.  The comments will be 
summarized and if necessary the proposal will be amended and submitted to the NTEP Committee as a 
recommendation to incorporate them into NCWM Publication 14. 
 
 
5. Report of the Tare Work Group (Tare on a Multiple Range Scales) 
 
Source:  NTEP Participating Laboratories (Carryover item): 
 
Background:  See the 2005 NTETC Weighing Sector Meeting Summary agenda item 10, Tare on Multiple Range Scales, for 
additional background information on the earlier Sector discussions and Work Group developing items and recommendations.   
 
During its 2005 meeting, the Sector voted 13 to 4 in favor of modifying Publication 14 to make tare rounding consistent with 
Handbook 44 General Code paragraph G-S.5.2.2.(c) Digital Indication and Representation for multi-interval and multiple range 
scales.  The NIST Technical Advisor developed amendments to Publication 14 sections 31, 32, and 45 to 51 for Tare and other 
possible sections that would consistently apply the rounding of tare throughout the digital electronic scales checklist.  The 
Sector was to be balloted on the proposed modifications to Tare in Publication 14.  The Sector also agreed to consider the 
OIML R 76 examples of tare rounding at a later date once the revision of R 76 has been completed. 
 
During the development of the letter ballot language, it was noted that some items (e.g., tare annunciator and terminology) 
required further discussion by the Sector.  Additionally, there is a developing (D) item in the 2006 NCWM S&T Agenda that 
may have an impact on the Sector recommendation.  The NIST Technical Advisor developed an alternate proposal that would 
address the operation of the “tare entered” annunciators, give examples demonstrating tare rounding in different scenarios, and 
add definitions clarifying the differences between semi-automatic tare and preset tare.  Based on the concerns above, the NIST 
Technical Advisor did not believe that the language to amend Publication 14 was sufficiently developed to be submitted to the 
Sector as a letter ballot. 
 
The NIST Technical Advisor consulted with the NCWM chairman, Don Onwiler, NTEP Committee chairman, Jim Truex, 
Sector chairman, Darrell Flocken, and NTEP Director, Stephen Patoray on both proposals to amend Publication 14 tare 
requirements.  Because of the differing views and complexity of the issue, it was recommended that a small Work Group be 
established to review the proposals, review tare operation and requirements in general, and make recommendations on how tare 
is applied to single range, multiple range and multi-interval scale operation.  The Work Group was specifically asked to 
develop a recommendation(s) for changes to Publication 14 (based on the Sector’s 2005 recommendation), Handbook 44, and 
Handbook 130 (if necessary) and provide the Weighing Sector guidance on checklist requirements.  It was anticipated that the 
group could perform the tasks though the use of e-mail correspondence and conference calls. The members of the Work Group 
are: 
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Scott Davidson, Chairman (Mettler Toledo) Andrea Buie (Maryland NTEP Laboratory) 
Jim Truex (Ohio NTEP Laboratory) Todd Lucas (Ohio NTEP Laboratory) 
Steve Cook (NIST Technical Advisor) Stephen Patoray (NTEP Director) 

 
The Work Group, having met on five occasions through conference calls, developed a list of action items which is summarized 
below with the proposed amendments to Publication 14 sections 31, 32, and 45 to 51 based on the recommendation in the 2005 
Weighing Sector Summary for agenda item 10.  A full copy of the report of the Tare Work Group, including the status of the 
action items, can be found in Appendix C - Attachment to Item-5.   
 

1. Amend Publication 14 Sections 31, 32, and 45 to 51. 
2. Discuss a request that the S&T Committee revisit the 1980 discussion.  
3. Propose adding definitions of “Tare” and “Preset tare” to H44.  
4. Propose adding a definition of “net” based on H130.   
5. Propose adding requirements for “Tare” and “Preset tare” to H44.   
6. Propose adding indication and printing requirements for tare values to H44.  
7. Propose adding a tolerance for scale accuracy in the net mode to H44. 
8. Consider the OIML allowance for 1e deviation of (calculated) indicated and printed net weights due to the rounding of 

tare. 
9. Propose amending Scales Code paragraph S.1.2.1. to clarify that indicated and printed net weights calculated from 

gross and tare weights on multi-interval scales, multiple range scales, and weights determined from two different 
scales may have an apparent interval other than 0, 1, 2, or 5. 

10. Agree on a position that paper/plastic zeroed off by an automatic zero-tracking mechanism (AZT) be interpreted as net 
weight without a net or tare indication based on the definition of net of H130 (e.g., When a bag or paper is placed on 
the scale it is balanced off by the AZT mechanism. The product is then added to the scale without removing the tare 
material).  

11. Discuss recommending policy on tare less than 0.5 e for:  
- Single range scales, and/or  
- Multi-interval and multiple range scales? 

Alternatively discuss recommending suitability criteria and minimum number of tare intervals.  (e.g., 2 e for single 
range scales and 5 e1 for multi-interval and multiple range scales) 

12. Discuss and develop a position on SWMA Developing S&T agenda item 360-4 Part 2, Item 1 Scales: S.2.1.7. Tare 
Rounding on a Multiple Range Scale. 

 
Discussion:  The Sector reviewed and discussed action item one to amend Publication 14 Sections 31 and 32.  Additionally, 
the Sector reviewed the remaining action items and the status of the “Tare” Work Group. The NIST Technical Advisor stated 
many of the proposed definitions in Appendix D; proposed amendments to the Scales Code paragraphs S.1.1.1. Digital 
Indicating Elements, S.1.2.1. Weight Units, and T.N.2.1. General and AWS Code paragraphs S.1.2. Value of Division Units 
and T.2.1. General, were sufficiently developed and could be submitted to the NCWM S&T Committee through the SWMA  
for consideration. 
 
Recommendation:  The Sector recommends that the amendments to Publication 14 Sections 31 to 32 and 45 to 51 in 
Appendix A – Agenda Item 5 be submitted to the NTEP Committee for approval.  The Sector further recommended 
that the NIST Technical Advisor submit to the SWMA S&T Committee the Tare Work Group recommendations that 
propose: 
- Adding new and amended definitions to facilitate a uniform understanding of the terms already used in Handbook 

44 (e.g., “tare mechanism,” “tare,” “net,” etc.) in Handbook Appendix D - Definitions;  
- Amending Scales Code and AWS Code paragraph S.1.1.1. Digital Indicating Elements. Clarifying that a scale can 

display a “center-of-zero” indication with a load on the platform provided it has been balanced off by a tare 
mechanism while the scale is in the net mode of operation,  

- Amending Scales Code paragraph S.2.2.1. Weight Units. and AWS Code paragraph S.2.1. Value of Division Units. 
by adding a note that permits calculated net weights from multi-interval and multiple range scales to be in units 
other than 0, 1, 2, and 5 in order to maintain the accuracy of tare weights when the gross weights are in a weighing 
range with a larger scale division, and 

- Amending Scales Code tolerance paragraph T.N.2.1. General and AWS Codes paragraph T.2.1. General to clarify 
that tolerances are also applied to net weight indications from a net indication of zero using any possible tare load. 

 
Copies of the proposals submitted to the SWMA are included in 
 

Appendix C - Attachment to Item 5. 
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6. Minimum Size of Weight and Units Indications 
 
Source:  New York NTEP Participating Laboratory (Carryover item) 
 
Background:  See the 2006 NCWM Specifications and Tolerance Committee Final Report on Item 320-2 for additional 
background information.  
 
This proposal was originally developed to address a growing problem with the readability of weight indications and the values 
that define transaction information.  Field and laboratory officials indicate that both are becoming increasingly smaller, as 
demonstrated in the following example of a weight display where the actual size of the weight values are 23 mm in height, but 
the unit of measurement (g) is 4 mm in height. 
 
During its 2005 meeting, the Sector agreed that any proposal to specify the height of the weight display and units indications in 
NIST Handbook 44 should be limited to the Scales Code and should align with OIML R 76 to the extent possible.  The size 
requirements should be limited to weight indications visible to the customer in direct sale applications; the weight display 
should be no smaller than 9.5 mm; and the units display or marking should be no smaller that 2 mm. 
 
Discussion: The Weighing Sector reviewed the background information and the original proposal.  Many of the public Sector 
members believed the 2 mm height specification for the units of measures was too small.  Other Sector members commented 
that the language, while permitting larger display heights for the weight, would still allow a 2 mm display of the units.  For 
example, a scoreboard display with a 155 mm (6 inch) weight display could still have a unit display of 2 mm (1/4 inch). Otto 
Warnloff stated that the proposed language is not needed since Handbook 44 General Code paragraph G-S.5.1. General 
(Indicating and Recording Elements) states the primary indicating indications shall be clear, definite, and easily read under any 
conditions of normal use. The Sector discussed a recommendation to state that the minimum units display height shall be 
related to the height of the weight display similar to the relationship between the display height and the unit of measure height 
as specified in Handbook 44 Taximeter Code paragraph S.1.3.1. Minimum Height of Figures, Words, and Symbols which 
states: 
 

S.1.3.1.  Minimum Height of Figures, Words, and Symbols.   The minimum height of the figures used to 
indicate the fare shall be 10 mm and for extras, 8 mm.  The minimum height of the figures, words, or symbols 
used for other indications, including those used to identify or define, shall be 3.5 mm. 

 
It was recognized that the ratio of the 3.5 mm requirement for figures, words, and symbols to the 10 mm for indication of the 
fare equates to 35 %.  The Sector supported the concept of specifying a ratio for this relationship of the weight display and the 
“units” indication and discussed what might be an appropriate limit.  The current language in the proposal would equate to a 
21 % relationship.  Some public Sector members believed that the ratio should be 60 %.  The manufacturers stated that they 
could not suggest a current relationship at this time since they need to check with their suppliers and verify available sizes and 
display specifications. 
 
The NTEP Director, Stephen Patoray, suggested that the Sector not discuss or comment on the proposed user requirements at 
this time since NTEP typically does not evaluate user requirements during type evaluation.  
  
Recommendation:  The Sector did not reach a consensus on where to set the minimum height of the units.  However, the 
Sector still supports the proposed specifications and recommends that the minimum height of the units indication be 
stated as a percentage of the height of the weight display.  The NIST Technical advisor amended the proposed language 
to state that the minimum height of the units display be written in terms of as a percentage ratio (starting at 21%) of 
the height of the weight display as shown below. The percentage may be changed based on research and input from 
manufacturers prior the January 2007 NCWM Interim Meeting.   
 

 
S.1.4.6. Height. - All primary indications shall be indicated clearly and simultaneously. 

(a) 

  

On digital devices that display primary indications during direct sales to the customer, the numerical figures 
displayed to the customer shall be at least 9.5 mm (0.4 in) high. 

(b) The units of mass and other descriptive markings or indications, such as lb, kg, gross, tare, net, etc., shall be 
clearly and easily read and shall be at least 21% on the height of the primary weight indications. 

[Nonretroactive as of January 1, 2007] 
(Added 200X) 
 



2006 NTETC Weighing Sector DRAFT Summary ver.2 
 

10/27/2009 Page 8 of 43 

The Sector did not have sufficient time at the end of its meeting to discuss and provide recommendations to the S&T 
Committee on the proposed user requirements for “Minimum Reading Distance” and “Primary Indicating Elements 
Provided By The User” and the definition for minimum reading distance.  
 
 
7. AWS Influence Factor Temperature Ranges that Exceed -10 °C to 40 °C 
 
Source:  Ohio NTEP Participating Laboratory. (Carryover item) 
 
Background:  See the 1991 and 1999 NCWM S&T Committee Reports and the 2005 NTETC Weighing Sector Meeting 
Summary agenda item 18 for additional background information. 
 
Juana Williams (NIST), Steve Cook (NIST), and Darrell Flocken (Mettler Toledo) agreed to develop a summary paragraph, 
with points that need to be addressed (e.g., temperature testing at the time of the NTEP evaluation vs. ambient temperature 
during subsequent verifications and the marked temperature range). 
 
During the research of this item for the summary paragraph, NIST WMD discovered that the technical policy recommended by 
the 2005 Weighing Sector conflicts with the position of the 1991 S&T Committee Item 320-3 (I) S.6.3. Marking Requirements; 
Temperature Range that states: 
  

“If a device is marked with a temperature range greater than 14 °F to 104 °F, then the device is tested 
over the wider range during type evaluation.”   

 
Discussion:  The Sector reviewed the background information provided in the agenda and considered the following two parts 
regarding: 
 
Part 1. Developing a recommendation for the NCWM S&T Committee to amend the temperature requirements in the Belt-

Conveyor Scale Systems, Automatic Bulk-Weighing Systems, AWS, Multiple Dimension Measuring Devices, and 
Grain Moisture Meter (GMM) codes to be similar to the following Scales Code paragraphs T.N.8.1.4. and Table 
S.6.3.b.   

 
The Sector noted that any proposal to amend the AWS, Belt-Conveyor Scale Systems, and Grain Codes should be 
submitted to the appropriate Sectors.  

 
Part 2. Developing and recommending a technical policy to address the 1991 S&T position for devices submitted with a 

temperature range where the minimum and/or maximum temperature exceeds the limit specified in Scales Code 
paragraph T.N.8.1. Temperature.   

 
Many Sector members reiterated their concerns that larger temperature ranges listed on the NTEP CC may infer 
higher quality devices and that applicants would consider submitting these devices in order to gain a potential 
marketing advantage.  The NTEP laboratories were concerned that testing devices to the wider temperature ranges 
could be a potential safety issue when the evaluator has to spend a significant amount of time in their environmental 
chamber while devices are tested at the temperature extremes.  Additionally, not all the laboratories have 
environmental chambers that are rated or capable of operating with the larger temperature ranges.  The Sector believes 
that this will result in one or two laboratories receiving the majority of NTEP applications requesting temperature 
testing using the larger temperature ranges.   
 
The NTEP Director noted that the current language in Handbook 44 Scales Code Table S.6.3.b. Note 5 states that the 
temperature range marking on the device is only required if “the temperature range stated on the CC is narrower 
than and within” the standard temperature range. Don Onwiler added that a higher range marked on the device would 
not be supported or covered by the NTEP CC if the CC listed that standard range.  
 
The Sector briefly discussed the possibility of utilizing the provision in the NTEP Administrative Policy to allow 
“Provisional” NTEP CCs on devices where NTEP evaluated with the larger temperature range submitted by the 
applicant.  This was not recommended because of concerns that larger temperature range issue may be used as a 
marketing issue inferring that it is a better quality device. 

 
Recommendation for Part 1:  The NIST Technical Advisor will prepare a proposal to the SWMA to amend the AWS 
Code Table S.7.b. Note for Table S.7.a. to align Note 5 with the Scales Code for only the AWS Code.  The Sector agreed 
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that the other codes listed by the NIST Technical Advisor need further evaluation by the appropriate NTETC Sector.  
A copy of the proposal to amend the AWS Code is in Appendix C - Attachment to Item 7. 
 
Recommendation for Part 2:  The Sector believes that the technical policy defining the scope of temperature testing 
conducted by NTEP that was adopted by the 2005 Weighing Sector is not in conflict with the 1991 S&T Committee 
since the 1999 revision to Scale Code Table S.6.3.b. amended Note 5 by linking the temperature range marking 
requirement to the range listed on the CC.   The Sector also believes the CC would not cover devices that are marked 
with a larger temperatures range than what is listed on the CC.  For example, an NTEP CC that lists a temperature 
range of -5 °C to + 30 °C would not cover a device that was not marked with a temperature range, or marked with a   
-5 °C to + 45 °C temperature range.  
 
The Sector agrees with the concerns from the NTEP laboratories that testing over larger and larger temperature ranges 
may become a health and safety issue and that existing temperature chambers are limited in their capabilities to 
perform temperature tests over wider ranges. 
 
Additionally, the Sector recommends asks that the NCWM S&T Committee review and amend the Committee’s 1991 
position considering changes to the marking requirements, health and safety concerns, and limitations of NTEP 
laboratory testing equipment.   

New Items 
 
8.  GIPSA Grain Test Scale Requirements 
 
Source:  GIPSA and the NTEP Committee. 
 
Background: GIPSA is responsible for approval of equipment used to inspect grain under the USDA official system.  GIPSA 
has reviewed the NTEP requirements for official grain test scales in an effort to simplify and harmonize with NTEP 
requirements for commercial grain test scales. 
 
GIPSA, in consultation with the American Association of Grain Inspection and Weighing Agencies, Ohaus, Mettler Toledo, 
and Seedburo Equipment Company, revised its rules for official grain test scales and user requirements in the GIPSA 
Equipment Handbook Chapter 2, Grain Test Scales (page 6) effective February 2002.  This can viewed at the USDA web site 
using the following internet address:  http://archive.gipsa.usda.gov/reference-library/handbooks/equipment/eq2-scal.pdf 
 
GISPA submitted recommended amendments for NCWM Publication 14 DES Section 37. Grain Test Scales to the Sector in 
order to align Publication 14 with their requirements for the suitability of scales used to weigh grain samples.  
 
Discussion:  The Sector reviewed the proposed amendments submitted by GIPSA and discussed the following to clarify 
information requested by GISPA in order for an NTEP Certified Grain Test Scale to be used in GISPA supervised applications:    
 
- GISPA reviews a scale’s parameters, such as accuracy class, capacity, and “e” or “d” before a scale can be used in a 

GISPA supervised application.  In other words, a suitable scale may be used even if it does not have all the features of a 
grain test scale as defined in Handbook 44 Appendix D and grain associated calculations (i.e., bushel weight) are not 
required to be part of the scale.  

- Scale manufacturers reported that the availability of suitable scales has improved since the requirements for grain test 
scales were first revised in the GIPSA Equipment Handbook. 

- The GIPSA classifications for “Precision,” “Moisture,” and “General” are no longer used when applying scales suitability 
requirements on scales marked with an accuracy class.  GIPSA currently determines suitability base on the intended loads 
called a “Work Portion” in the proposed amendments to Publication 14, and the values of “d” and if applicable “e” for 
Class II and Class III NTEP certified scales. 

- DRAFT NTEP CCs with references to GIPSA shall be submitted to GIPSA for review and comment. 
- The “Work Portion” column in the proposed is the range of weights for particular grain samples.  Grain samples within a 

range specified the proposed table must meet the requirements for “d.” This can be accomplished by using scales with 
expanded resolution, multi-interval and multiple range scales, a precision scale scales that covers the anticipated sample 
weights, or by using more than one scale.   

- The GIPSA requirement permits the use of “d” when “d” is smaller than “e.” 
 
There were additional discussions about the suitability of Class II or III grain test scales used for other Class II or III 
applications such as gem and jewelry weighing.  Sector members stated that the current Class II or III scales intended for either 

http://archive.gipsa.usda.gov/�
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application are able to be configured to be suitable for direct sale commercial weighing by disabling the grain associated 
features or making “e” equal to “d” and that the use of grain test scales in other non grain weighing applications is not within 
the scope of NTEP.  
 
Recommendation:  The Sector made some editorial changes to the proposal and recommends that the amended 
proposed changes in Appendix A – Agenda Item 8 be incorporated into Publication14.  
 
 
9.   Ad Hoc Procedures for Wireless Communication of Metrological Information 
 
Source:  NTEP Laboratories 
 
Background:  NTEP has received several inquiries about the suitability of scales with wireless communication capability 
between the W/LRE and the indicating element (and recording element, if applicable).  Several NTEP applicants had this 
feature reviewed, evaluated, and listed on their CCs according to NTEP Technical Policy in Publication 14 Section A that 
states that “All options and features to be included on the CC must be submitted for evaluation.  Nonmetrological features may 
be listed on a CC, but only if the feature has been evaluated and operates as intended.”  Other holders of NTEP CCs did not 
have the feature evaluated and listed on the CC.  Because of this discussion, it was noted that there are no specific procedures 
in Publication 14 and that the participating laboratories were evaluating this feature based on interpretations of language in 
Publication14 Section 11. Indicating and Recording Elements - General.  Therefore, the Participating Laboratories developed 
ad hoc procedures specifically for weighing devices using wireless communication to transmit weight values between the load-
receiving element and a receiver (i.e., indicating element and/or printing element).  
   
The Sector was asked to: 

1) Review and recommend the proposed ad hoc language in the agenda be added to Publication 14 Section 11. Indicating 
and Recording Elements – General; and 

  
2) Discuss installations where scale owners or third parties are adding wireless communication capability to weighing 

equipment that already has an NTEP CC, and whether or not additional NTEP policies or procedures are needed to 
address this type of modification. 

 
Part 1 Discussion/Recommendation:  The Sector made several editorial suggestions for formatting and clarification to 
the proposed ad hoc procedures.   The Sector agreed that the ad hoc procedures in the agenda are sufficiently developed 
and recommends that the proposed amended ad hoc procedures in Appendix A – Agenda Item 9 be incorporated into 
Publication14.   
  
Part 2 Discussion/Recommendation:  The Sector discussed several scenarios where a device owner or third party 
replaces cables between the various weighing/load-receiving, indicating, and recording elements, and if the original 
device would still be traceable to the NTEP CC for the device.  The Sector Chairman, Darrell Flocken, asked the Sector 
about the following scenario.   
 

Does the NTEP CC still covers an NTEP certified scale with a third party wireless printer on a scale was originally 
evaluated with a cable between the scale (printer output) and a printer or a remote display that was not used as the 
primary indictor (i.e., a transmitter would be installed in the on the scale and a receiver would be installed on the 
printer or slave display)?   

 
Many of the Sector members believed that this would be a non-metrological modification to the device since the NTEP 
CC does not state that the “printer output” feature is limited to printers that are physically connected to the device. 
Therefore, the CC would still apply to installations with printer outputs that have already been evaluated by NTEP 
where the printer cable is replaced by a wireless communication device. Although the dumb printers and auxiliary 
displays should not be subject to NTEP evaluation, they are typically verified for agreement of indications during 
normal inspections.   Other Sector members disagreed and stated that this would not be covered by the NTEP CC since 
it needs to be verified that there is no metrological effect on the measurement when metrological information is sent to 
the printer via the wireless communication.  
- The Sector agreed that the devices would no longer be traceable to the NTEP CC when wireless communication is 

added between metrological elements and is not listed on the NTEP CC.  
- The Sector also recommended that the discussion on wireless communication between a metrological element and a 

non-metrological element be carried over as an item to be further developed and discussed for the 2007 meeting of 
the Sector. 
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10.   Procedures for Percentage and Proportional Tare 
 
Source:  NTEP Laboratories 
 
Background: During the April 2000 NTEP Participating Laboratories Technical Session, the weighing devices laboratories 
discussed the use of percentage and proportional tare.  A Work Group was formed to develop proposed additions to 
Publication 14.  The 2000 Work Group developed the following definitions and type evaluation procedures for consideration 
by the Sector in order to facilitate a consistent understanding of the terms used in the proposals.  However, the proposals did 
not get placed on the 2001 Weighing Sector Agenda: 
 

Proportional tare - A value, automatically calculated by a scale, proportional to the gross weight indicated by the scale. A 
proportional tare can be a percentage tare or a fixed tare value proportional to a range of gross weights (i.e., a 0.10 lb tare 
for gross weights between 0 and 2 lb, a 0.20 lb tare for gross weights between 2 and 4 lb, etc.). A proportional tare is, 
therefore, not limited to being a percentage tare. 
 
Percentage tare - A form of proportional tare expressed as a percentage (e.g., 5.6 %), that represents the percentage of 
tare material compared to the gross weight (or initial net weight if fixed tare is also used) of the commodity. A percentage 
tare is one form of proportional tare. 

 
51. Proportional and Percentage Tare 
 
Code References: G-S.2, G-S.5.1, G-S.5.5.2.2, G-S.5.6 

Proportional tare is a value, automatically calculated by the scale, proportional to the gross weight indicated by the scale. A 
proportional tare can be a percentage tare or a fixed tare value proportional to a range of gross weights (i.e., a 10 g tare for 
gross weights between 0 and 2 kg, a 20 g tare for gross weights between 2 and 4 kg, etc.). A proportional tare is, therefore, not 
limited to being a percentage tare. 
 
Percentage tare is a value, expressed as a percentage (i.e., 5.6 %), that represents the percentage of tare material compared to 
the gross or net weight of the commodity. A percentage tare is one form of proportional tare. 
 
The following terms and abbreviations will be used in determining percentage tare: 
 
GW1= First Gross Weight % TV=Percentage Tare Value (example: 2%, 5%) 
FTW=Fixed Tare Weight % TW=Percentage Tare Weight 
GW2=Final Gross Weight NW=Net Weight 
 
51.1 The scale does not accept negative values for percentage tare.  The tare shall operate only in 

the backward direction. 
Yes � No � NA � 

51.2 Percentage tare values may only be entered through the keyboard when the device is at gross 
load zero and in a "configuration" mode.  

Yes � No � NA � 

Percentage and/or proportional tares may be preprogrammed into PLU codes. PLU codes may be 
entered or changed at any time, whether or not a load is on the platter. 

 

Both fixed and percentage tares may be deducted from the gross weight to obtain the final net weight 
for a transaction.  For instance, a PLU code may be preprogrammed with fixed and percentage tares; or 
a platter or keyboard tare may be manually entered first. Then a percentage tare may be applied, 
through a PLU code. 

 

51.3 The tare weight shall not be rounded prior to subtracting the tare weight value from the gross 
weight. The tare value(s) must be deducted first and then the final net weight value rounded off 
to the nearest scale interval.  Rounding of the net weight is not performed until the last 
mathematical operation. 

Yes � No � NA � 

51.4 The visual confirmation that a tare has been applied (i.e., "Net" annunciator) must only be 
enabled if the percentage tare multiplied by the final gross weight represents one or more scale 
intervals after the appropriate rounding. The turning on of the "Net" annunciator must only 

Yes � No � NA � 



2006 NTETC Weighing Sector DRAFT Summary ver.2 
 

10/27/2009 Page 12 of 43 

occur if tare has actually been applied to the gross weight.  

51.5 Percentage tare shall be manually entered or preprogrammed as part of a PLU in units of 
percent (or as a decimal fraction, e.g., 1 % = 0.01).  Percentage tare shall not exceed 99.9 %. 

Yes � No � NA � 

51.6 Except for POS systems, the net weight must be displayed when a percentage or proportional 
tare is entered. 

Yes � No � NA � 

51.7 If the device deducts both a fixed tare and a percentage tare from the gross weight, the fixed 
tare shall be deducted first. 

Yes � No � NA � 

When percentage tare is used, the preferred method* of calculating the net weight is: 
Net Weight = (GW1–FTW) – GW2 (%TV/100) 
 
The net weight of the following example is: 
 
 
 
 
Net Weight   = (GW1 – FTW) – [GW2 (%TV/100)] 

= (355 g – 10 g) – [345 g (%10/100)] 
= (345 g) – 345 g (0.10)  
 = 345 g – 34.5 g 
= 310.5 g  Rounded to the nearest scale division = 310 g 

Scale GW1 FTW GW2 %TV %TW=%TV * GW2 NW 
15 kg x 5 g 355 g 10 g 345 g 10 34.5 g 310.5 g 

*Note: Another acceptable method of calculating the net weight is based on the percentage of net weight (% NW).   
The percentage of net weight = [1 - (%TV/100)]).  
 
Net Weight = GW2 [1–(%TV/100)] 
 
The net weight of the following example is: 
 

Scale GW1 FTW GW2 %TV %TW=%TV * GW2 NW 
15 kg x 5 g 355 g 10 g 345 g 10 34.5 g 310.5 g 

 
Net Weight   = (GW1–FTW) [1–(%TV/100)] 

= 345 g [1–(10/100)] 
= 345 g [1–(.10)] 
= 345 g [.90] 
= 310.5 g  Rounded to the nearest scale division = 310 g 

 
Discussion:  The Sector reviewed proposed definitions and Draft Publication 14 type evaluation procedures.  A few of the 
Sector members stated that the terms “proportional tare” and “percentage tare” are not in Handbook 44, and therefore, the 
proposed type evaluation procedures should not be used in Publication 14.  The NTEP Director stated that evaluations of 
percentage tare are currently being conducted by the NTEP laboratories and that procedures need to be included in Publication 
14.  Andrea Buie, Maryland, stated that the procedures and definitions are consistent with those used by Measurement Canada 
and that NTEP uses those procedures for US/Canada mutual recognition type evaluations.  
 
Recommendation: The Sector believes that it needs additional time to study the proposed language developed by the 
NTEP laboratories and recommends that the proposed Publication 14 language be submitted to the Sector as a ballot 
item prior to the January 2007 NCWM Interim meeting.  
 
 
11. Permanence of Identification When an Audit Trail is the “Security Means” 
 
Source:  New York NTEP Laboratory 
 
Background:  The New York NTEP Laboratory has stated that audit trails may not always be the appropriate method of 
sealing for a scale or indicator to ensure permanence of the identification information.  This is true if the identification 
information marked on the device is on a removable part of the weighing (or measuring) device such as a cover or outer case.  
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The identification information marked on the device should not be considered “permanent” according to NIST Handbook 44 
paragraph G-S.3. Permanence if it is on a removable part of the device unless the cover can be physically sealed to an integral 
part of the scale.  
 
(1) If an audit trail is the means of sealing, then the outer case or cover containing the identification information can be 
removed and replaced with that of another scale or indicator, making the information not permanent.  This is true of some 
scales with physical seals where the security seal is located on a cover that is not on an integral part of the scale.  

 
 
(2) If an audit trail is the approved method of sealing for this case, the case base containing the ID plate can be switched with 
the ID plate on another case. 
 

 
 

The New York NTEP Laboratory recommends that a scale with the identification located on an easily removed cover and 
electronic means of sealing still should have a physical security means to seal the cover to an integral part of the scale.   
 
The NIST Technical Advisor provided the Sector additional information on this subject from the June 1989 Weighing Sector 
NTETC-Weighing Sector meeting discussions on agenda item 4 regarding identification information located on a removable 
part of a scale, such as a cover.  During that meeting, the Sector recommended that:   
 

“. . . the fraud aspects of manipulating identification badges were not valid. Many other possibilities exist for fraud 
and are easier to perpetrate if someone chooses to do so. Tampering was not considered significant relative to the 
marking requirement.  The consensus of the Committee was that "permanent" should mean that the identification 
information must be sufficiently durable to withstand normal wear and tear throughout the life of the device. An 
identification badge must be difficult to remove. Blind rivets to attach a badge to a device are acceptable, but 
removable screws are not...  
 
“The Committee concluded that the sentence (It may be installed on a removable cover if the cover can be fitted 
with a security seal.) in the second paragraph on page 69 of NCWM Publication 14 (1989) shall be deleted.” 
 

Discussion:  The Sector reviewed the background information and discussed if there is sufficient justification for this subject to 
be revisited.  During the discussions, the New York and Maryland participating laboratories stated that sealing a cover to the 
base of the scale is a deterrent and is intended to indicated that a security seal that has been broken or removed from the scale 
indicates that something has happened to the device.  Maryland stated that they have experienced a situation where a cover 
(and the identification information) was removed from a rejected scale and placed on a sealed scale thereby inferring that the 
rejected scale was corrected.   
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Other Sector members agreed with the 1989 Sector discussions that the fraud aspects of manipulating identification badges 
were not valid. Many other possibilities exist for fraud and are easier to perpetrate if someone chooses to do so. Tampering was 
not considered significant relative to the marking requirement.  
 
The New York laboratory suggested that the serial number of the scale could be made part of the electronic method of sealing 
and available in a similar fashion as other forms of audit trails.  The manufacturers stated that adding serial numbers to event 
counters and event loggers would add a significant cost to the scale since the audit trail components would require unique 
programming for every scale.   
 
The NTEP Director, Stephen Patoray, commented that the identification information and serial number are currently not 
considered sealable parameters and do not fall within the “Philosophy for Sealing” in Publication 14.  He also suggested that 
the Sector consider developing language similar to Handbook 44 Liquid-Measuring Devices Code paragraph S.4.4.2. Location 
of Marking Information; Retail Motor-Fuel Dispensers that requires the identification information on a portion of the device 
that cannot be readily removed or interchanged and allows the information be located internally provided there is easy access 
through the use of a key or tool. However, the words “easily” and “readily” used in the referenced LMD code paragraph are too 
subjective.  The manufacturers responded that there is no part of a computing scale that is not removable and added that the 
platter support is an integral part of a scale which can be removed with two screws. 
 
Recommendation:  The Sector did not reach a consensus on this item and stated that there was no proposed language to 
be reviewed in order for the Sector to comment on a proposal to amend Handbook 44 or Publication 14.  The New York 
laboratory was requested to consider the comments made during the discussion and if they still believe that there is 
sufficient justification, develop a specific proposal to be considered by the Sector or the S&T Committee. 
 
 
12. emin and Other Markings on Load-Receiving Elements. 
 
Source:  California NTEP Laboratory 
 
Background:  The California NTEP Laboratory has reported that applicants are using incorrect abbreviations for minimum 
verification scale interval, maximum number of scale division, and load cell verification interval that are used in NIST 
Handbook 44 Scales Code Table S.6.3.a. and in the applicable definitions in Appendix D.  That is, the applicants are using the 
letters in both upper and lower text cases and without the appropriate subscript. The incorrect case and lack of the subscript 
“min” or “max” completely changes the definition of the symbol or abbreviation.  For example, a lower can “n” by itself 
indicates the number of divisions configured for a specific instrument and not the maximum number of divisions (nmax) and an 
uppercase “E” is a symbol used for load cells to define the dead load of a load cell in a specific instrument. 
 
Discussion/Recommendation: The Sector considered a proposal to amend NCWM Publication 14 Section 4. Additional 
Marking Requirements – W/LREs and Section 76.  List of Acceptable Abbreviations/Symbols. The NIST Technical Advisor 
suggested that the Sector may want to review other sections of Publication 14 for other symbols and abbreviations that are not 
permitted in Handbook 44 such as markings for load cells and separable indicating elements and clearly state that “Class IV” is 
or is not an acceptable Marking for Class IIII instruments. 
  
The Sector recommends that the proposed amendments in Appendix A - Agenda Item 12 be added to Publication 14 DES 
sections 4 and 76.  Additionally, the Sector recommends that the proposed amendments to Section 76 be added to the “List of 
Acceptable Abbreviations/Symbols” that was adopted by the 2006 NCWM during their 91st Annual Meeting. 

Railway Track Scale Items 
 
13. CLC Type Evaluation Tests on Railway Track/Vehicle Scales – Technical Policy 
 
Source:  Brechbuhler Scales Inc. (Carryover item) 
 
Background:  During its 2005 meeting, the NTETC Weighing Sector agreed that NCWM Publication 14 Technical Policies 
and Test Criteria for vehicle scales and railway track scales should be reviewed and that separate test criteria should be 
developed for combination vehicle/railway track scales.  The new criteria should include technical policies and test procedures 
for: 
 

1)  New NTEP applications, 
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2)  Amendments to existing Certificates of Conformance (CCs) for railway track scales to include the vehicle weighing 
feature including: 

 a.   CLC ratings, 
 b.  CLC testing using field standard weights (center vs. off-center), 
 c. Permanence tests, and 
3)  Tests using the vehicle scale emin for new NTEP applications and existing CCs. 

 
Ed Luthy developed a draft proposal and distributed it for review and comment to Stephen Langford, Darrell Flocken, and Bob 
Feezor prior to it being placed on the Sector Agenda.   
 
Discussion:  The Sector reviewed the proposed amendment to Publication 14 technical policies in Section 8.e., and made some 
editorial suggestions to the proposed language in Appendix A – Attachment to Item 13, and recommends that it be incorporated 
into Publication 14 Section 8.e. 
 
The NTEP Director, Stephen Patoray, noted that the proposed amendment to Section 8.e. applies only to devices submitted for 
evaluation and could not be applied to previous evaluations without additional testing as it is currently worded. The Sector 
discussed the impact of the proposal to accept a vehicle scale application on an existing NTEP CC for railway track scales.   
 
Some of the Sector members commented that vehicles are wider than the width of the rails and that they may travel along one 
side of the scale or the other; consequently, it may not be appropriate to include vehicle weighing applications without 
additional testing since the evaluation of the railway track scale applies test loads directly on the rail and cannot be conducted 
side-to-side (NOTE:  Side to side testing is not required for an evaluation of a  single platform vehicle scale that is less than 
14’ wide). Additionally, it was noted that Publication 14 Section 69.5 Increasing Load and Section Test does not specifically 
state that sections are to be tested up to 100 000 lb although it is implied.   
 
The NTEP Director asked the Sector to confirm that railway track scale section and strain load tests were similar to and had the 
same impact as vehicle scale evaluations.  The Sector stated that the tests are equivalent although the language in Section 69. 
Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically is not the same as Section 66.a. 
Performance and Permanence Tests for “Single Load-Receiving Element” Legal for Highway Vehicle Scales and Permanently-
Installed Axle-Load Weighing Elements.   
 
The NTEP Director suggested and the Sector agreed that Publication 14 Section E. Modification of Type could be amended to 
update existing railway track scale CCs to include vehicle weighing applications without additional testing if: 
 
- the section test on the railway track scale was performed with 100 000 lb of certified test weights or weight carts; 
- strain load tests were conducted during the original railway track scale evaluation; 
- the design of the load-receiving element is no wider than 12’; and 
- the design of the weighing element is “beam and girder” design (this would not be applicable to other scale designs such as 

composite designs where the strength if the deck is dependent on several individual elements being combined in the design 
of the scale deck),  (SEE SAP suggestions) 

 
Recommendation:  The Sector recommends that Section 8.e. as amended by the Sector in Appendix A – Attachment to 
Item 13 be incorporated into Publication 14 Section 8.e. 
 
The Sector also recommends that specific language to be developed for Publication 14 Section E. Modifications to be 
developed as a carryover item based on the above discussion. Stephen Patoray, Todd Lucas and Steve Beitzel agreed to 
review Section E and develop language to be considered by the Sector during its 2007 annual meeting. 
 
   
14.   Railway Track Scales with a Rotary Dump Feature Technical Policy. 
 
Source:  Bob Feezor, Norfolk Southern Corporation (Carryover Item) 
 
Background: The following is from the 2005 Annual Meeting of the NTETC Weighing Sector, Agenda Item 19 which 
included a discussion and recommendation on the lack of documentation and test procedures for railway track scales with the 
rotary dump feature that facilitates emptying loose bulk material (e.g., coal) from a railway car while still on the load-receiving 
element. 
 
Manufacturers of rotary dump mechanisms for railway track cars offer a weighing option where a railway track scale is built 
into, or installed in the rotary dump mechanism.  The manufacturers of these systems frequently believe that the railway track 
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scale is approved for this application (or in some cases, just the load cells and indication elements), and is covered by an NTEP 
CC.  Additionally, there are many existing rotary dump mechanisms that were installed prior to the formation of NTEP that are 
nearing the end of their useful life and the users of these devices are requesting that the railway track scales be covered by 
NTEP CCs.  The submitter of this item is concerned there are no documented policies and test criteria for these devices, and 
therefore promotes inconsistent enforcement of the NTEP requirements on these devices. 
 
NTEP and the laboratories have consistently stated that a railway track scale CCs must include the rotary dump mechanism 
must be verified by NTEP and subsequently listed on the CC.  The problem is that this policy is not documented in NCWM 
Publication 14, nor are there any documented procedures to test the rotary dump scales. 
 
Robert Feezor recommend recommended that ad hoc policies and test criteria should be developed to add the rotary dump 
mechanism as a feature on the. 
 
Recommendation:  The Sector agreed with the submitter that the rotary dump option should be included on CCs for railway 
track scales, and that NTEP Technical Policies and test criteria are needed for Pub 14.  Robert Feezor and Steve Cook agreed to 
draft technical policies and test criteria will be developed and submitted for the 2006 meetings of the NTEP Labs and 
Weighing Sector. 
 
Bob Feezor and William Bates (GIPSA) submitted a test form and procedures for testing railway track scales with a “rotary 
dump” feature.   
 
The NIST Technical Advisor recommended that the “Railway Track Scale Rotary Unloading (Dump)” feature be added to the 
“Features and Options - Characteristics of Each Model(s)/Type(s) or Sub-Group(s)” section of the NTEP application for scales. 
 
Discussion/Recommendation:  The Weighing Sector reviewed the proposed amendment to Section E. Modification of 
Type and recommends that Section E, as amended by the Sector in Appendix A – Attachment to Item 14, be 
incorporated into NCWM Publication 14. 
 
 
15. In-Motion Railway Track Scale Technical Policy – Developing Issue 
 
Source:  NTEP Director 

15(a). Permanence Test for Indicators/Controllers (Note: This was originally listed as agenda item 15 (b) in the 
original agenda.) 
 
Background:  During recent months, there has been extensive discussion by the NTEP Committee, the NTEP Director, and 
several NTEP CC holders regarding this device type. The question has been raised as to the necessity of a permanence test, or 
more appropriately, the value of a permanence test, for this device type.  
 
The current Section 68 appears to be written to evaluate an entire system, including a previously NTEP certified W/LRE and 
NTEP-certified indicating element.  
 
It has been suggested that the CIM device is actually an electronic device that is software-based, which in many cases, is added 
onto the existing indicating element. It has been further suggested that other electronic devices such as separable indicating 
elements or a POS systems are not required to be subjected to a permanence test in Publication 14. So the question is raised, 
should this type of device be required to go through a permanence test when both the W/LRE and indicating element already 
have an NTEP CC and the W/LRE has already gone through a permanence test.  
 
Discussions on the permanence requirements for the W/LRE indicate that the method of loading does not change with this type 
of device whether it is a static or a CIM device. The rail car must still travel on the rail over the scale.  
 
However, arguments against the above position indicate that the CIM device is subject to other factors that 1) can only be 
evaluated as an actual system; 2) cannot be simulated in the laboratory; and 3) must be subjected to some type of actual 
performance tests and permanence tests to determine if the device can gather and perform the necessary calculations to 
estimate the weight of both the individual cars and the unit train. Other factors may include, but are not limited to, something in 
the W/LRE "working loose" in the time between the initial performance test and the permanence test causing additional 
vibrations that would not effect static weighing, but would have an impact of the software’s ability to determine a weight while 
the railway car is in motion. 
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In summary, questions that need to be addressed are: 
 
1. Should an in-motion type of device be required to go through a permanence test when the W/LRE is covered by an NTEP 

CC and has already been tested for permanence for static weighing applications?   
 
2. Should there be different permanence test requirements for W/LRE that are evaluated for static or CIM weighing 

applications? 
 
3. Should there be different permanence test requirements for CIM or uncoupled in-motion weighing applications? 
 
Additionally, it may be necessary to review the entire Section 68 to clarify several sections applicable to the in-motion 
indicators and controllers that are not currently clear (e.g., the three sentences before the recording Data table on page DES 113 
in the Actual In-Motion Test paragraph that state that the system is to be tested under normal operating conditions and then 
specifies tests that are outside of the normal operation conditions). 
 
Jim Truex submitted the following comments in an email to Stephen Patoray dated September 9, 2006: 
 

As you are aware, the NTEP Committee ruled on an issue pertaining to the need for a permanence test on a CIM 
railway system controller.  Section 68 of Pub. 14, in present form, appears to require a full permanence test (initial 
and follow-up).  The decision by the NTEP Committee was that a full permanence test was not necessary.  A one 
time test, if the controller passed, would be sufficient.  In effect, the decision was an ad hoc type decision as it needs 
to be addressed and “red stamped” by the NTETC Weighing Sector.  Ohio NTEP laboratory personnel discussed the 
issue and provided input prior to the decision of the NTEP Committee.  The Ohio NTEP laboratory agrees with the 
decision of the NTEP Committee and is recommending a change to Pub. 14 to reflect the decision of the NTEP 
Committee.  The following represents our position and rationale. 
 
1)       The manufacturer is requesting an evaluation and CC for the controller only.  If the request was for a 
complete railway system CC, a permanence test would be necessary.  
 
2)       If the manufacturer was requesting to have their CC for the weighing element amended to cover in-motion 
weighing, a permanence test would be necessary.  It is our understanding that a CC will only be issued for the 
controller upon successful completion of the evaluation.  NTEP does not perform permanence tests on scale 
indicators and controllers (e.g., hopper scale controllers, vehicle scale controllers/weigh-in & weigh-out system 
controllers, cash registers, etc.) in the laboratory.   
 
3)       Yes, in this case we are evaluating and testing a system, as necessary to evaluate the performance of the 
controller in the system, but in this case, we are only issuing a CC for the controller.  We do not perform 
permanence tests on electronics.  
 
4)       What purpose would the permanence test serve?  If the system fails the permanence test, but we determine the 
system failed because a load cell went haywire, what would be our rationale for failing the controller and refusing to 
issue a CC? 
 
5)       It goes without saying Pub. 14 needs to be addressed and clarified.  It is appropriate to direct any changes to 
Pub. 14 through the appropriate Sector.  In this case the Weighing Sector. 

 
Discussion:  The NTEP Director provided the Sector with additional background information stating that this item arose from 
an appeal from a manufacturer to the NTEP Committee regarding permanence testing for a coupled in-motion 
indicator/controller.  The NTEP Committee stated that permanence testing was not needed for the “controller electronics and 
software.”  As a result, other manufacturers and the railroads believed that it was an incorrect decision.   
 
Steven Beitzel, Systems Associates provided the Sector with their justification as to why permanence testing is required on 
both the weighbridge and electronics.  He indicated that NTEP Publication 14 section 68. Performance and Permanence Tests 
for Railway Track scales Used to Weigh-In-Motion clearly states that a permanence test shall be performed. To issue a 
certificate with the knowledge that required testing had not been performed cannot be allowed. There can be only one 
interpretation of the word "shall" under the permanence testing requirement in the "Permanence Test" paragraph of the 
procedure.  
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With regards to modifying the test procedure, Steven Beitzel added that the permanence testing cannot be eliminated. The 
weight processing unit of an in-motion railcar weighing system uses a set of filters or algorithms to differentiate the railcar's 
weight from the extraneous information from the load cell data being generated as the railcar passes over the weigh rail. These 
algorithms are trade secrets and confidential and not open for evaluation except by performance and permanence testing. These 
algorithms must determine the true weight while filtering out the erroneous signals generated by impacts of steel wheels on 
steel rail. As the nature of the "noise" generated by the railcar traffic changes with use of the weighing system and the cars 
being tested, the follow up test is critical to insure the system can continue to differentiate the actual weight with a system that 
has seen the effects of time and traffic. This permanence test cannot be eliminated.  
 
Many of the railroads support permanence testing for controllers since Publication 14 section 68 is intended for the system 
regardless if the W/LRE has already passed a permanence test (static and in-motion?) and they question the waiving of the 
requirements without receiving input from the Sector. 
 
Other Sector members stated that many of the arguments presented by Steve Beitzel and the railroads in the previous paragraph 
are legitimate concerns but that they are mechanical influences of the various part of the track and are installation-related, and 
not related to the controller electronics and software.  NTEP has several examples where permanence testing is waived for 
electronics and software and that permanence testing is limited to the mechanical portion of a weighing system. 
 
The NTEP Director stated that the comments made by the Sector are all good points, but the language in section 68 is unclear 
as to what constitutes a permanence test.  Is it intended to evaluate the permanence of the installation?   
 
Otto Warnloff added that permanence testing is based on Handbook 44 General Code paragraph G-S.3. Permanence. which 
states that all equipment shall be of such materials, design, and construction as to make it probable that, under normal service 
conditions, accuracy will be maintained, operating parts will continue to function as intended, and adjustments will remain 
reasonably permanent.  Prior to the establishment of NTEP, NBS (now NIST) Report of Tests for all weighing and measuring 
devices clearly stated that the report did not verify permanence. 
 
Stephen Langford added that the results of permanence testing reflect a devices ability to maintain its accuracy over a period of 
time established by NTEP.  Electronic elements historically demonstrated that permanence testing was not required and the 
cost of the additional testing provided no benefit to the evaluation. 
 
The Sector was unable to come to a consensus, and the Sector Chairman asked for a vote to see if the Sector agrees with the 
NTEP Committee decision to waive permanence testing for indicators and controllers used in CIM railway track scale type 
evaluations.   

Eight Sector members voted to support the NTEP Committee decision. 
Nine Sector members voted not to support the NTEP Committee decision. 
One Sector member abstained from voting. 

 
Recommendation:  The Sector did not make a specific recommendation on this item and will forward the discussion and 
voting results to the NTEP Committee.  This item will be carried over to the 2007 Weighing Sector Agenda. 

15(b). Permanence Test Criteria for Railway Track Scales Used to Weigh In-Motion 
 
Source:  NTEP Director (Note:  This was originally listed as agenda item 15 (b) in the original agenda.) 
 
Background: (Note:  This was originally listed as agenda item 15 (b) in the original agenda.) There are no criteria specified in 
the permanence test paragraph on page DES-100 of Section 68 of NCWM Pub 14 - Performance and Permanence Tests for 
Railway Track Scales Used to Weigh-In-Motion, other than the requirements to repeat the tests after a minimum of 20 days 
after the initial performance test. There needs to be specific “minimum use” requirements in the permanence test similar to 
permanence test requirements for other weighing devices. For example, the permanence section should include a minimum 
number of cars (or hours) to be run across the device during the 20-day period.  
 
Discussion/Recommendation:  The Sector discussed this item in conjunction with the previous item.  During the 
discussion, the question arose if a work group was needed to better answer the technical issues, propose NTEP technical 
policies, and develop specific permanence test procedures for CIM performance and weighbridge, and possibly CIM 
indicators/controllers. 
 
The Sector made no recommendation on this item since Don Onwiler reported that the NTEP Committee would 
reconsider their decision during their October 2006 meeting.  This item will be carried over to the 2007 Weighing 
Sector Agenda. 
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16.  Added Item – Tare Annunciator at a Zero Net Load Indication 
 
Source:  California NTEP Laboratory 
 
Background:  This item was inadvertently left off the agenda.  
 
The California NTEP laboratory has reported that some scales submitted for evaluation have a “TARE” annunciator in lieu of 
Gross or Net annunciators, which do not have a labeled “GROSS” or “NET” display. The scale operates as follows: 
- With no weight on the scale, the display shows 0.000 lb with the words STABLE and ZERO on the display underneath the 

weight. 
- With 5 lb on the load-receiving element, the scale displays 5.000 lb with the word STABLE on the display below the 

weight indication. 
- When the TARE button is pressed, the scale displays 0.000 lb and the words STABLE and TARE are displayed below the 

weight indication. (see picture) 

 
- With 10 lb added to the load-receiving element, the scale displays 10.000 lb with STABLE and TARE displayed below the 

weight indication.  
- When all weights are removed, the scale displays -5.000 with STABLE and TARE displayed below the weight indication. 
 
The California NTEP laboratory is asking the Sector if the word “TARE” is considered to be similar to “TARE ENTERED” 
according to paragraph 46.1.5. in Publication 14 which states: 
 

46.1.5. A lighted legend or annunciator of TARE ENTERED or similar statement is used to indicate that a tare value 
has been entered and the display indicated net weight. 

 
The California NTEP laboratory recommended that the language be amended as follows: 
 

46.1.5. A lighted legend or annunciator of TARE ENTERED or words that clearly state similar statement is used to 
indicate that a tare value has been entered and the display indicated net weight. 

 
The other NTEP laboratories agreed that “TARE” should not be considered to be a similar statement as “TARE ENTERED” 
during their April 2006 meeting.  Steve Cook and Jim Truex provided background information and stated that they, too, had 
questioned the use of the term “TARE” back in the late 1970’s.  The response was given that it had been accepted as “TARE 
ENTERED” since the 1970’s on devices evaluated under NBS Reports of Test (prior to NTEP). The NTEP laboratories believe 
that both terms “TARE” and “TARE ENTERED” alone do not clearly describe that net weights are being displayed.  The 
laboratories also asked that the Tare Work Group discuss this item and which terms should and should not be used when the 
scale is displaying net weight. 
 
The Tare Work Group has not discussed this item and was not able to provide the Sector with their position prior to the Sector 
meeting.   
 
The Sector was asked to review the background information and the current language in Publication 16 Section 46.1.   If the 
Sector agrees with the NTEP laboratories, they should review the following proposal to delete Publication 14 paragraph 46.1.5. 
to clarify that the terms TARE or TARE ENTERED alone are not acceptable as indication of the displayed net weight:  
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Discussion/Recommendation:  The Sector agreed that an indication of “zero” in the net mode should not be identified as 
“tare” as shown in above picture.  Additionally, this example is not consistent with the intent of Handbook 44 General 
Code paragraphs G-S.5.1. (Indicating and Recording Elements). and General, G-S.5.2.4. Values. that state that primary 
indications shall be clear, definite, and adequately defined by a sufficient number of figures, words or symbols.  
 
The Sector recommends that NCWM Publication 14 be amended as shown in Appendix A – Attachment to Item 16.    
 
Editorial Note: The NIST Technical Advisor also recommends that Publication 14 section 46. Tare Operation – Facilitation of 
Fraud code references include Handbook 44 General Code paragraph G-S-5-2.4. Values and that paragraph 46.2. be amended 
by deleting the words “TARE ENTERED” and is shown in Appendix A- Attachment to Item 16.  

Next Sector Meeting 
 
Discussion/Recommendation:  The Sector recommends that the 2007 meeting be held in conjunction with the WWMA 
Annual Technical Conference in Nevada.  The WWMA is considering two different times for their technical 
conference; September 10-14 or October 1-4.  The Sector prefers to meet after the conference if it is held in September 
or before the conference if it is held in October to keep it in the 2007 fiscal year. 
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Appendix A - Recommendations for Amendments to Publication 14 
Attachment for Agenda Item 1(a) (Ballot Item:  Ballot results and comments will be 
included in the final summary) 
(DES 2)    B. Certificate of Conformance Parameters  
 
Certificates of Conformance (CC) shall detail the main elements, load cells, and auxiliary devices used during an evaluation, 
including model designation identifier and other significant parameters, under the "Test Conditions" portion of the CC.  Only 
the standard features and options that have been evaluated will be included on the CC. 

(DES 6)   8.  Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb Capacity  
 
In the case of a weighbridge design where the deck is integrated into the weighbridge to be structurally significant, both 
concrete and steel decks must be tested separately to cover both options on an NTEP Certificate of Conformance.  Full NTEP 
tests are required on both options unless NTEP decides otherwise.  A composite scale consisting of a minimum of two decks, 
(i.e., two spans), one span deck being of steel construction and the other of concrete may be submitted and tested to include 
both types of decks.  Concrete-deck and steel-deck scales should be marked with unique model designations identifier to 
indicate the difference in platform material. 
 
(DES 17)  1.   Marking - Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales  
Virtually all weighing and measuring equipment (except separate parts necessary to the measurement process but not having 
any metrological effect) must be clearly and permanently marked with the manufacturer's name or trademark, model 
designation identifier, and serial number.  "Permanent" markings addresses two aspects: (1) the printed information will 
withstand wear and cleaning, and (2) if the markings are on a plate or badge, then the marking badge must be "permanently" 
attached to the device.  Permanence of it must be obvious that the badge or plate containing this information has been removed.  
All markings must be clear and attachment of the badge means that the identification information required by G-S.1. is not 
easily removed,  if it is removed, then easily readable.  The following test procedure shall be used to determine the permanence 
of the identification markings. 
The system must be clearly and permanently marked on an exterior surface, visible after installation, as follows: 
1.1 The name, initials, or trademark of the manufacturer or distributor. A remote display is 

required to have the manufacturer's name or trademark and model designation identifier.  
(Code Reference G-S.1.) 

Yes  �  No  �  N/A  � 

1.2 A model designation identifier that positively identifies the pattern or design of the 
device. The Model designation identifier shall be prefaced by the word "Model," "Type," 
or "Pattern."  These terms may be followed by the term "Number or an abbreviation of 
that word.  The abbreviation for the word "Number" shall, as a minimum, begin with the 
letter "N" (e.g., No or No.) The abbreviation for the word "Model" shall be "Mod" or 
"Mod." (Code Reference G-S.1.) 

Yes  �  No  �  N/A  � 

 
(DES 23)  3.   Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices 
References:  G-S.1. (c) and G-S.1.1. 
 
For software-based, not built–for–purpose devices, the required G-S.1. marking information shall be: 

 permanently marked on the device, or continuously displayed, or  
 displayed in a clearly identified “System Identification”, “G-S.1. Identification”, or  
 Weights and Measures Identification” that is accessible through the "Help" menu or submenu.   

3.1. 2006 language was amended and moved to new section 3.3. 
 
For software-based, not built–for–purpose devices, the required G-S.1. marking 
information shall include the current version or revision identifiers in G-S.1. (d) instead of 
non repetitive serial numbers in G-S.1.(c).  The words “version” or “revision” shall be 
prefaced by words, an abbreviation, or a symbol that clearly identifies the number as the 
required version or revision. 

Yes �  No �  N/A � 

3.2. 2006 language was deleted and replaced with language in 3.32. 
 

Yes �  No �  N/A � 
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If an abbreviation is used for the words “version” or “revision,” the abbreviation shall 
begin with an uppercase “V” or “R” followed by the number.  Acceptable examples 
include, “Ver. 1234,” “V 1234,” “REV 1234,” and “R 1234.”  Unacceptable abbreviations 
include “v 1234,” “ver 1234,” “r 1234,” and “rev 1234.” 

3.31. At least one of the following methods in 3.3.1. or 3.3.2. must be used:  
 3.3.1. The required information in G-S.1. (a), (b), (d), and (e) manufacturer or 

distributor and the model identifier designation are shall be (check all that 
apply):  
 
� permanently marked on the device according to Section 1 Markings - 

Applicable to Indicating, Weighing/Load-Receiving Elements and 
Complete Scales., or  
 

� continuously displayed, or 
 
� accessible through an easily recognized menu, and if necessary, a sub 

menu.  Examples of menu and submenu include, but are not limited to 
“Help,” “System Identification,” “G-S.1. Identification,” or “Weights and 
Measures Identification.”  

 

Yes �  No �  N/A � 

  3.3.1.1. If the “Help” menu or submenu is used to access the required 
marking information, the “Help” menu or submenu must be a part of 
the main operator screen that is used during normal operation of the 
device. 

Yes �  No �  N/A � 

  3.3.1.2. If the “Help” menu or submenu is used to access required marking 
information it must be limited to view-only access. 

Yes �  No �  N/A � 

 3.3.2. The Certificate of Conformance number may be permanently marked or 
displayed on the device.  If this method is used then clear instructions for 
accessing the information required in G-S.1. (a), (b), and (d) shall be listed on 
the CC, including information necessary to identify that the software is the 
same type that was evaluated. 

Yes �  No �  N/A � 

List instructions for accessing the required G-S.1. markings using a menu or submenu, or by 
referencing the information on the CC: 
 
 
 

 

 3.1.2. The manufacturer or distributor and the model designation are continuously 
displayed on the device. 

Yes �  No �  N/A � 

 3.1.3. The manufacturer or distributor and the model designation are accessible 
through the “Help” menu.   Clear instructions for accessing the remaining 
required information shall be listed on the CC. 

Yes �  No �  N/A � 

3.2. At least one of the following methods must be used:  
 3.2.1. The Certificate of Conformance (CC) Number is permanently marked on the 

device. 
Yes �  No �  N/A � 

 3.2.2. The Certificate of Conformance (CC) Number is continuously displayed on the 
device. 

Yes �  No �  N/A � 

 3.2.3. The Certificate of Conformance (CC) Number is accessible through the “Help” 
menu or submenu.  Clear instructions for accessing the remaining required 
information shall be listed on the CC. 

Yes �  No �  N/A � 

3.3. All required marking information that is not permanently marked on the device or not 
continuously displayed must be accessible in an easily recognized clearly identified 
“System Identification”, “G-S.1. Identification”, or “Weights and Measures Identification” 
that is accessible through the “Help” menu or submenu. 

Yes �  No �  N/A � 
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3.4. Moved to 3.3.1.1. Yes �  No �  N/A � 
3.5. The software is identified with a software version that is sufficient to identify that the 

software is the same type evaluated. 
Yes �  No �  N/A � 

3.6. Moved to 3.3.1.2. Yes �  No �  N/A � 
 

3.7. Clear instructions for accessing the remaining required information shall be listed on the 
CC. 

Yes �  No �  N/A � 

List instructions for accessing the required G-S.1. markings: 
 

 

 
ECRS - 6 
5.7. (Delete Existing paragraphs 5.7. through 5.7.4). 

 
For software-based, not built–for–purpose devices, the required G-S.1. marking 
information shall include be the current version or revision identifiers in G-S.1. (d) instead 
of non repetitive serial numbers in G-S.1.(c).  The words “version” or “revision” shall be 
prefaced by words, an abbreviation, or a symbol that clearly identifies the number as the 
required version or revision. 

Yes �  No �  N/A � 

5.8. If an abbreviation is used for the words “version” or “revision,” the abbreviation shall 
begin with an uppercase “V” or “R” followed by the number.  Acceptable examples 
include, “Ver. 1234,” “V 1234,” “REV 1234,” and “R 1234.”  Unacceptable abbreviations 
include “v 1234,” “ver 1234,” “r 1234,” and “rev 1234.” 

Yes �  No �  N/A � 

5.9. At least one of the following methods in 5.7. or 5.8. must be used:  
 5.9.1. The required information in G-S.1. (a), (b), (d), and (e) manufacturer or 

distributor and the model identifier designation are shall be (check all that 
apply:  
 
� permanently marked on the device according to Section 1 Markings - 

Applicable to Indicating, Weighing/Load-Receiving Elements and 
Complete Scales., or  
 

� continuously displayed, or 
 
� accessible through an easily recognized menu, and if necessary, a sub 

menu.  Examples of menu and submenu include, but are not limited to 
“Help,” “System Identification,” “G-S.1. Identification,” or “Weights and 
Measures Identification.”  

Yes �  No �  N/A � 

  5.9.1.1. If the “Help” menu or submenu is used to access the required 
marking information, the “Help” menu or submenu must be a part of 
the main operator screen that is used during normal operation of the 
device. 

Yes �  No �  N/A � 

  5.9.1.2. If the “Help” menu or submenu is used to access required marking 
information it must be limited to view only access. 

Yes �  No �  N/A � 

 5.9.2. The Certificate of Conformance number may be permanently marked or 
displayed on the device.  If this method is used then clear instructions for 
accessing the information required in G-S.1. (a), (b), and (d) shall be listed on 
the CC, including information necessary to identify that the software is the 
same type that was evaluated. 

Yes �  No �  N/A � 

List instructions for accessing the required G-S.1. markings using a menu or submenu, or by 
referencing the information on the CC: 
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(ECRS 8-9)  7.   Marking Requirements 

Figure 1. 
Example of Marking Requirements for Various System Components 

 COMMON COMPONENTS 

 

Electronic Cash Register 
- Model Designation Identifier 
Cash Acceptor, Card Reader, Etc. Which Authorizes 
Sales 
- Model Designation Identifier 

 

 

Printer 
•  G-S.1. 
- Manufacturer’s ID 
- Model Designation Identifier 
- Serial Number and Prefix 

Figure 2. 
 WEIGHING SYSTEM 

 

Weighing/load receiving element 
- Designation Identifier 

 Indicating Element 

99.99 lb 
 

- Model Designation Identifier  
- Serial Number and Prefix 

Attachment for Agenda Item 1(b) 
(DES-78)   58.  Time Dependence Test    
This test shall be conducted on Class II, III and IIII complete scales and W/LREs in a laboratory. The applied load shall be 
between 90 percent and 100 percent of capacity for scales with capacities of 2000 lb or less.  For scales with capacities greater 
than 2000 lb, the load cell or load cells shall be tested individually. The test shall be conducted at 20 °C ± 2 °C (68 °F ± 4 °F) 
the temperature extremes specified for the device under test (DUT). 
 
For Class III L scales . . . 
 
Technical Advisor’s Note: No changes to the Time Dependence Test Form are necessary. 
 

Attachment for Agenda Item 1(c)  
(FT 13 – 14)   II.         Determination of Creep 
 
1. At 20 °C ambient, insert the force transducer (load cell) into the force generating system and load to the minimum 

dead load.  If Procedure I.  (which includes increasing and decreasing load tests) has just been completed, wait 1 hour.  
If a separate creep test is being conducted, exercise the force transducer (load cell) as in Procedure I.5 and then wait 1 
hour. 

 
2. If the indicating element for the force transducer (load cell) is provided with a convenient means for checking itself, 

conduct the self-test at this time. 
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3. Monitor minimum load output until stable. 
 
4. There are two test methods to determine the creep characteristics of force transducers (load cells).  The 1-hour creep 

test at the maximum load (step 4. (a)) is the preferred form of the creep test; run the return-to-zero creep test (step 4. 
(b)) only when justified by limitations in the test equipment.  The NTEP will conduct step 4. (a) creep tests whenever 
possible. 

 
Take readings at 1 minute time intervals for the first 10 minutes and every 10 minutes thereafter. 
 

a. Test for Creep:  Apply a load equal to 90 percent to 100 percent of the maximum capacity of the force 
transducer (load cell) and record the indication 20 seconds after reaching the load. The time to load test 
weights and read the indicator shall be as short as possible and shall not exceed the time specified in Table 5.  
With the load remaining on the load cell, cContinue to record indications periodically, thereafter, at time 
intervals over a 30-minute 1 hour period. 

 
Note: A 30-minute test is acceptable if the creep test is performed in accordance to OIML R 60 tolerances. 

 
b. Test for Creep Recovery:  Remove a load equal to 90 percent to 100 percent of the maximum capacity of 

the force transducer (load cell) that has been applied for 1 hour.  Record the indication after 20 seconds. The 
time to unload test weights and read the indicator shall be as short as possible and not exceed the time 
specified in Table 5. Continue to record indications periodically thereafter at time intervals over a 1 hour 
period (or 30-minute period if the creep test is conducted according to OIML R 60 requirements). 

 
Table 5  Loading Times 

Load 
Time 

Greater than To and including 
0 kg 10 kg 10 seconds 

10 kg 100 kg 15 seconds 
100 kg 1000 kg 20 seconds 

1000 kg 10 000 kg 30 seconds 
10 000 kg 100 000kg 50 seconds 

100 000 kg ------------ 60 seconds 
 
5. Repeat the operations described in steps 2 through 4 at the high and low temperature limits for the accuracy class., iIf 

the manufacturer has specified a smaller or a larger range, repeat operations at the limits marked on the cell, provided 
the temperature range is at least the range required for the accuracy class. 

 
6. With the resulting data, and accounting for the effect of barometric pressure changes, determine the magnitude of the 

creep and compare it to the tolerance in NIST Handbook 44 Scales Code Table T.N.4.6. 
 

Table T.N.4.6. Time Dependence (Creep)  
Maximum Permissible Error (mpe) * for Load Cells  

During Type Evaluation 
mpe in Load Cell Verifications Divisions (v) = pLC x  Basic Tolerance in v 

Class pLC x 0.5 v pLC x 1.0 v pLC x 1.5 v 

 I       0 - 50 000 v 50 001 v - 200 000 v 200 001 v + 
 II       0 -  5 000  v 5 001 v - 20 000 v 20 001 v + 
 III       0 -     500  v 501 v - 2 000 v 2 001 v + 
 IIII       0 -       50  v 51 v - 200 v 201 v + 
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 III L    0 -     500  v 501 v - 1 000 v  
(Add 0.5 v to the basic tolerance for each 

additional 500 v or fraction thereof up to a 
maximum load of 10 000 v) 

v represents the load cell verification interval 
pLC represents the apportionment factors applied to the basic tolerance 
pLC  = 0.7 for load cells marked with S (single load cell applications) 
pLC  = 1.0 for load cells marked with M (multiple load cell applications) 
pLC = 0.5 for Class III L load cells marked with S or M 
* mpe = pLC x  Basic Tolerance in load cell verifications divisions (v) 

 

Attachment for Agenda Item 4 
D. Force Transducers (load cells) to be Submitted for Evaluation 
 
Force transducers (load cells) of essentially the same design may be considered to form a family that can be listed on a NTEP 
CC.  If force transducers (load cells) within a family are made from different materials, such as aluminum, alloy steel, or 
stainless steel, then all material types must be submitted for evaluation.  If the force transducers (load cells) within a family are 
available in either a 4-wire or 6-wire version, then at least one 4-wire version and one 6-wire version must be evaluated.  This 
policy applies to all applications for new or amended NTEP Certificates of Conformance received after January 31, 2007.  This 
policy is non-retroactive for NTEP Certificates of Conformance issued prior to February 1, 2007.   
 
Under the Mutual Acceptance Arrangement (MAA) for the International Organization of Legal Metrology (OIML), it is 
possible to obtain either an NTEP CC or an OIML R 60 Certificate or both with a single evaluation.  The NCWM is a utilizing 
participant under the MAA and as such will accept test data from issuing participants within the MAA.  Evaluations performed 
by NTEP laboratories can only result in an NTEP CC.  These certificates can cover a family of force transducers (load cells) 
based on the evaluation of representative samples from the family.  In order to determine which specific models of force 
transducers (load cells) are to be used for evaluation, the following selection criterion shall be used: 
 
1.       Evaluation of New Force Transducers (load cells) for NTEP Certificates Only 
 

Required Information 
 
The following information is required from the manufacturer for review and selection of sample force transducers (load cells): 
 

a. Properly completed request for evaluation 
 
b. Drawing of each capacity force transducer (load cell) within the family to substantiate that they are of the same 

basic design 
 

c. Quality or accuracy class 
 

d. Maximum number of scale divisions requested (n-max) 
 

e. Minimum verification scale division requested (V-min) 
 

f. Force transducer (load cell) capacities 
 

g. The type(s) of material from which the force transducers (load cells) are made 
 

h. As applicable, outline dimensions and general description illustration of any special equipment (loading fixtures, 
interconnection boxes, etc.) that are intended to accompany the force transducers (load cells) submitted 

 
i. A complete set of test data on the force transducers (load cells) submitted for evaluation.  (Test data is only 

required for those force transducers (load cells) submitted for type evaluation; test data for each capacity model in 
the family is not required.) 

 
j. The technology employed by the force transducer (load cell); e.g. strain gage (analog or digital), hydraulic, 

vibrating wire, piezoelectric, or other.  Applicants for analog strain gage force transducers (load cells) must 
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indicate on the application whether 4-wire or 6-wire (or both) design force transducers (load cells) are included in 
the family. 

 
Note:  The manufacturer may market force transducers (load cells) with a smaller number of scale divisions (n-max) and / or 
with a larger V-min value than those listed on the approval certificate; however, the force transducer (load cell) or 
accompanying documentation must be marked with the appropriate n-max and V-min for which the force transducer (load cell) 
may be used. 
 

Selection Criteria 
 

A. Selection of force transducers (load cells) from the family shall be based on the following considerations: 
 

1. The selection of force transducers (load cells) shall be such that the number of force transducers (load cells) to be 
evaluated in minimized.   

 
2. Where force transducers (load cells) of the same capacity belong to different groups within the family, approval 

of the force transducer (load cell) with the best metrological characteristics (greatest n-max, smallest V-min) 
implies approval of the force transducers (load cells) with the lesser metrological characteristics.  When a choice 
exists, the force transducers (load cells) with the best metrological characteristics shall be selected for the 
evaluation. 

 
3. Force transducers (load cells) with a capacity in between the capacities evaluated, as well as those with a capacity 

greater than the largest capacity model tested, but not over 5 times the largest capacity evaluated, are deemed to 
be approved. 

 
4. For any family of force transducers (load cells), the model with a capacity nearest the center of the range of 

capacities and with the best metrological characteristics shall be selected for evaluation.  When the ratio of the 
largest capacity force transducer (load cell) within the group or family to the smallest capacity force transducer in 
the same group or family is 10:1 or less, a cell with a capacity nearest the center of the range shall be selected.  
The capacity of the selected cell shall not have a ratio greater than 5:1 in regard to the capacity of the force 
transducers (load cells) at the each extreme of the capacity range.  If this is not possible, a second force transducer 
(load cell) must be selected for evaluation (see item 5 below).  If the selected mid-range capacity cell cannot be 
evaluated due to laboratory limitations, the NTEP representative should be contacted to select the specific model 
for evaluation. 

 
5. When the ratio of the largest capacity force transducer (load cell) within the group to the smallest capacity force 

transducer (load cell) within the same group or family significantly exceeds 10:1, then another force transducer 
(load cell) shall be selected for evaluation.  The selected force transducer (load cell) shall have a capacity between 
5 and 10 times that of the first force transducer (load cell) that was selected for evaluation.  When no capacity 
meets this criteria, the selected force transducer (load cell) shall be that having the smallest capacity that exceeds 
10 times that of the nearest smaller capacity force transducer (load cell) that has been selected for evaluation.  
Should the capacity of the selected cell exceed the capacity of the greatest capacity model in the family or group 
by a ratio greater than 10:1, an additional model must be selected for evaluation. 

 
6. If both 4-wire and 6-wire designs of force transducers (load cells) are included in the family, then at least one of 

the selected models for evaluation shall be of the 4-wire design and at least one of the remaining models shall be 
of the 6-wire design. 

 
7. If the family of force transducers (load cells) includes two or more types of material used for construction of the 

device, then at least one of the selected models for evaluation shall be of each type of material used for 
construction. 

 
8. If the family of force transducers (load cells) includes two or more means of environmental sealing (potting, 

welded cups, etc.) then at least one model using each sealing means shall be selected for evaluation. 
 

9. If the family of force transducers (load cells) includes two or more output levels (2 or 3 mV/V), then at least one 
model with each output level shall be selected for evaluation. 

 
B.  Examples of force transducer (load cell) model selection for evaluation: 
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 a.  Force Transducer (load cell) Family A characteristics 

1. Both stainless steel and alloy steel models 
2. 2 mV/V and 3 mV/V outputs 
3. Bending beams in smaller capacities and shear beam in larger 
4. 4-wire and 6-wire designs 
5. n-max is 5000 on all models 
6. potting or welded metal cup sealing variations 
7. all V-min values equal to 0.015% of cell capacity 
8. All capacities in pounds: 

500, 1000, 2000, 2500, 4000, 5000, 7500, 10 000, 15 000, 20 000 
 
    The following cell models would be selected for evaluation: 
 

1) 500 lb stainless steel, potted, 3 mV/V, 4-wire bending beam cell 
1) 2500 lb alloy steel, potted, 2 mV/V, 4-wire shear beam cell 
1) 15 000 lb stainless steel, welded, 3 mV/V, 6-wire shear beam cell 

 
Note that item 2 in part A above is not applicable in this situation since the metrological characteristics (n-max and V-min) for 
all of the models are equivalent. 
 
Note that item 3 in part A above is met since the 20 000 lb model is less than 5 times the capacity of the greatest capacity 
model selected for evaluation (15 000 lb). 
 
Note that item 4 in part A above is met since the 2500 lb capacity model of force transducer (load cell) is the closest to the 
center and is able to meet the requirements in both item 4 and 5 and therefore was selected for evaluation. 
 
Note that item 5 in part A above is met since the ratio between the capacities of the models selected for evaluation does not 
exceed 5. 
 
Note that item 6 in part A above is met by having at least one of the models selected of a 4-wire design and at least one of the 
models selected of a 6-wire design. 
 
Note that item 7 in part A above is met by having at least one of the models constructed from each type of materials used. 
 
Note that item 8 in part A above is met by having at least one of the selected models with each environmental sealing method 
employed within the family. 
 
Note that item 9 in part A above is met by having at least one of the selected models with a 3 mV/V output and at least one 
with a 2 mV/V output. 
 

 b.  Force Transducer (load cell) Family B characteristics 
1. Compression cells constructed from either alloy steel or stainless steel 
2. All cells are Class III L 
3. Cells from 10 000 pounds to 75 000 pounds have an n-max of 7500 and cells from 50 000 pounds to 200 

000 pounds have an n-max of 10 000 
4. All cells are 2 mV/V 
5. All cells have the same environmental sealing 
6. All cells have V-min values equal to 0.018% of their capacity 
7. All cells are of 6-wire design 
8. Cell capacities are: 

10 000; 25 000; 50 000; 75 000; 100 000; 200 000 
 
 The following models would be submitted for evaluation: 

1) 50 000 lb with an n-max of 10 000 in stainless steel 
1) 10 000 lb in alloy steel 

 
Note that item 2 in part A above is met with the selection of the 50 000 lb model with an n-max of 10 000 since it has the best 
metrological characteristics. 
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Note that item 3 in part A above is met with the selection of the 10 000 lb model.  Selection of the 200 000 lb model could 
have taken place but the 10 000 lb model was chosen because of the ease of testing. 
 
Note that item 4 in part A above is met with the selection of the 10 000 lb model since it is within the 5:1 capacity ratio of the 
50 000 lb model initially selected. 
 
Note that item 5 in part A above is met with the selection of the 10 000 lb model since the ratio of its capacity to that of the 50 
000 lb model does not exceed 5:1. 
 
Note that item 6 in part A above does not apply since all models are of 6-wire design. 
 
Note that item 7 in part A above is met with the selection of the 10 000 lb model in stainless steel and the 50 000 lb model in 
alloy steel thus covering both types of material used for construction of the force transducers (load cells) in the family. 
 
Note that item 8 in part A above does not apply since all models use the same means of environmental sealing. 
 
Note that item 9 in part A above does not apply since all models use the same output level of 2 mV/V. 
 

2.  Evaluation of New Force Transducers (load cells) for OIML R 60 Certificate or OIML R 60 Certificate and NTEP 
Certificate of Conformance under the DoMC 

 
Required Information 

 
The information needed for an OIML R 60 evaluation is listed in OIML Recommendation 60.  If the manufacturer is seeking 
an NTEP Certificate of Conformance for the force transducer (load cell) family or individual model, the information shown in 
section 1 above shall also be provided along with a properly completed application for NTEP evaluation.  All NTEP 
requirements are to be met in this type of evaluation.  The manufacturer must make certain that the issuing participant selected 
for the evaluation of the force transducer(s) (load cell(s)) is aware that the submittal is for both NTEP and OIML R 60.  A 
completed application and copies of all submitted data must be sent to NTEP.  Once the evaluation has been successfully 
completed, the issuing authority will provide an OIML Evaluation Report that may then be used to secure an OIML R 60 
Certificate.  This report is also sent to the NTEP.  The NTEP will evaluate the OIML Evaluation Report and issue an NTEP 
Certificate of Conformance based on this evaluation.  Note that issuance of an NTEP Certificate of Conformance may require 
the conduct of other tests not performed by the issuing participant.  If this happens, the costs of these tests are the responsibility 
of the applicant. 
 
Note:  Should the force transducers (load cells) submitted fail to comply with all OIML R 60 requirements and the 
manufacturer then seeks to secure an NTEP Certificate of Conformance based on the OIML Evaluation Report, additional 
testing may be required in order to fully determine compliance of the device(s) with NTEP requirements.  The costs for any 
additional testing deemed necessary for completion of the NTEP review will be the responsibility of the applicant. 
 

Selection Criteria 
 

Selection of the force transducers (load cells) for evaluation shall be based on the OIML R 60 selection criteria as described in 
OIML Recommendation 60. 
 

3.  Amendment of an Existing NTEP Certificate of Conformance to Add Capacities and / or Change Metrological 
Characteristics in Conjunction with an OIML R 60 Evaluation Under the DoMC 

 
Required Information 

 
The information needed for an OIML R 60 evaluation is listed in OIML Recommendation 60.  If the manufacturer is seeking to 
amend an existing NTEP Certificate of Conformance for the force transducer (load cell) family or individual model, the 
information shown in section 1 above shall also be provided along with a properly completed application for NTEP evaluation.  
All NTEP requirements are to be met in this type of evaluation. 
 
Successfully completed, this type of evaluation will result in a test report and test certificate that may be used to secure an 
amended OIML R 60 Certificate.  The test report will be reviewed by the NTEP and if the appropriate criteria are met a NEW 
NTEP Certificate of Conformance will be issued.  Note that the original NTEP Certificate of Conformance will remain active 
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and will not be amended.  The new NTEP Certificate of Conformance resulting from this evaluation will list the new capacities 
added and / or the change in metrological characteristics.  Note that the appropriate NTEP Certificate of Conformance number 
must be marked on the device in compliance with G-S. 1 Marking Requirements of NIST Handbook 44. 
 
Note:  Should the force transducers (load cells) submitted fail to comply with all OIML R 60 requirements and the 
manufacturer then seeks to only amend the existing NTEP Certificate of Conformance based on the test report, additional 
testing may be required in order to fully determine compliance of the device(s) with NTEP requirements.  The costs for any 
additional testing deemed necessary for completion of the NTEP review will be the responsibility of the applicant. 
 

Selection Criteria 
 
The proper models for evaluation will depend upon the nature of the change or addition to be made.  Because of this, NTEP 
personnel shall be contacted and shall determine which model or models of force transducer (load cell) are to be submitted. 
 
4.  Amendment of an Existing NTEP Certificate of Conformance ONLY 
 

Required Information 
 
The required information will depend upon the nature of the change being made.  If additional models of force transducers 
(load cells) are being added to a family, then the same information and selection criteria as listed in section 1 above apply.  If 
the change is to add another version of the force transducer (load cell) listed on the current NTEP Certificate of Conformance 
the nature of the change or addition must be fully disclosed in the application.   
 

Selection Criteria 
 
The necessity of an evaluation to implement the requested change will depend upon the nature of the change.  In general, 
addition of new models of force transducers (load cells) with capacities outside the 5:1 ratio of those previously evaluated will 
require additional evaluation.  Addition of a 4-wire design with no change in capacity will require an evaluation while the 
addition of a 6-wire design with no change in capacity will not.  The addition of models constructed form a different material 
will require the evaluation of at least one model constructed of the new material.  NTEP personnel will inform you of what 
models, if any, require evaluation after review of the application. 

Attachment for Agenda Item 8 

37. Grain Test Scales 
Code Reference: G-S.2., S.2.1.2., and S.2.3., UR.1.4. 
 
Grain test scales are those used for weighing grain samples to determine moisture content, dockage, weight per unit volume, 
etc.  These scales may compute percentages based upon a stored sample weight and a load placed on the scale platform.  The 
scale may also compute a weight per bushel or hectoliter based upon a specified volume of grain placed on the platform. 
 
If a scale is to be used by the Grain Inspection Packers and Stockyards Administration (GIPSA, formerly the Federal Grain 
Inspection Service, U.S. Department of Agriculture), for the official grading of grain, the scales must meet more stringent 
requirements than are necessary for Handbook 44 applications and listed on the NTEP CC.  These differences are given in 
items 7, 8, and 9 37.8. and 37.9. 

37.7. For Handbook 44 only (non-GIPSA) applications, percent calculations may not be 
displayed unless the value of the scale division is less than or equal to 0.2 g for loads up to 
500 g and less than or equal to 1.0 g for loads greater than 500 g. (See NIST Handbook 44 
Scales Code paragraph UR.1.4.) 

Yes �  No �  N/A � 

37.8. For GIPSA grain test scale applications to be listed on the CC, calculations for test 
weight must be based on a sample size of one quart only.  Calculations are not to be based on 
a sample size of one 1 pint nor shall the capability to compute the test weight per bushel on 
the basis of 1 pint to be permitted on scales for use by the GIPSA. 

Yes �  No �  N/A � 

37.9. For GIPSA grain test scale applications to be listed on the CC, the following 
requirements must be satisfied: 
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 37.9.1. The percent values shall be rounded and displayed to at least 0.1 %. To calculate 
and display percent values, the verification scale division cannot exceed 0.01 g for 
loads up to 120 g and 0.5 g for loads in excess of 120 g through 1000 g. 

Yes �  No �  N/A � 

 37.9.2. The verification scale division (e) for grain-test scales shall not exceed: 
 
- 0.1 g for separations from loads through 500 g, and 
- 1.0 g for separations from loads above 500 g through 1000 g.   
 
For scales used to weigh separations from loads of 100 g and less, d shall be less 
than or equal to 0.01 g, but may utilize expanded resolution. The percent values 
shall be rounded and displayed to at least 0.1 percent. 

Yes �  No �  N/A � 

 37.9.3. Selection of a scale with an appropriate division size shall be a user requirement, 
based on the work portion size, and both the work portion and the separation shall 
be weighed using a scale with the same (or smaller better) maximum division size.  
For example:  To calculate and display test weight values, the verification scale 
division cannot exceed 0.5 g. 

Yes �  No �  N/A � 

 
 

 
GIPSA Required Division Sizes 

 Work Portion Division Requirement Accuracy Class 

≤ 100 g e ≤ 0.1 g;  d ≤ 0.01 g II  (expanded resolution*) 
>100 g e ≤ 0.1 g;  d ≤ 0.1 g II, III 
>500 g e ≤ 1 g ;  d ≤ 1 g II, III 

 

 37.9.4. For official weighing, the GIPSA has three categories of electronic laboratory 
scales used as grain test scales:  precision, moisture, and general. The accuracy 
classes and scale divisions used for these scale categories shall not exceed those 
given in the following table. 

Yes �  No �  N/A � 

  

Category Accuracy Class Scale Division 
Precision II e ≤ 0.01 g  d ≤ 0.01 g 
Moisture II, III e ≤ 0.1 g  d ≤ 0.1 g 
General II, III e ≤ 0.5 g  d ≤ 0.5 g 

NOTE: For Class III scales e ≤ d.  GIPSA requires that e = d for Moisture and General 
Categories, Class II grain scales used in GIPSA applications. 

 

List the models and capacities that satisfy the requirements for each category. 
___________________________________________________________________________________________________ 

Attachment for Agenda Item 9 

11.  Indicating and Recording Elements – General   
Code References:  G-S.2., G-S.5.1., G-S.5.2.2., and S.1.2. 
   
There are several general requirements to facilitate the reading and interpretation of displayed weight values.  Other 
requirements address the proper operation of indicating and recording elements. 
11.19 As used in this section, a wireless communications device may include weighing elements, load-receiving elements, 

indicating elements, recording elements (output), etc. that are capable of transmitting and/or receiving metrological 
information between elements. 
  
The following procedures shall be used to evaluate indicating elements that communicate digital weight and other 
information from separable load-receiving elements or other peripheral equipment (i.e., PC or remote control) by 
means of a radio transmitter/receiver or other wireless communication devices.  At least two (2) complete devices 
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(e.g. crane scales) indicating elements shall be evaluated to ensure: 
 11.19.1 There is no interference from one[s1] complete device to another of the same type.   Yes �  No �  N/A � 
 11.19.2 The signal from a weighing element is sent to the appropriate (correct) 

indicator.  
Yes �  No �  N/A � 

 11.19.3 The indicator displays an error message or displays meaningless information that 
could not be mistaken for a valid weight indication, when the signal from the 
weighing element (or the metrologically significant peripheral equipment) is 
interrupted or  blocked by all of the following actions: 

Yes �  No �  N/A � 

  11.19.3.1 -turning the power off to the weighing element , Yes �  No �  N/A � 
  11.19.3.2 -turning the power off to the metrologically significant peripheral 

equipment, 
Yes �  No �  N/A � 

  11.19.3.3 -attempting to block the signal with a steel plate, or Yes �  No �  N/A � 
   -moving the indicator away from the weighing element, or  
   -moving the indicator away from the metrologically significant 

peripheral equipment.   
 

   Record the actions above (e.g., distance) at which an accurate 
indication is maintained: __________________.   
 
This information is for reference purposes and will not be listed or 
reported on the CC. 

 

 11.19.4 If the indicator can be connected to more than one W/LRE at the same time, by 
means of a radio link or other wireless means, the indicator will be evaluated with 
at least 2 weighing elements (placed side by side) with the wireless 
communication capability and shall meet all the same requirements as an 
indicator using physical connection to the weighing elements. 

Yes �  No �  N/A � 

 11.19.5 If more than one wireless communicating device indicator can be connected to 
one single communicating device weighing element at the same time using the 
wireless communication method, the evaluation will be performed with at least 2 
indicators (placed side by side) and connected to the weighing element using the 
wireless communication method and shall meet all the same requirements as 
indicators using physical connection to the weighing element. 

Yes �  No �  N/A � 

 11.19.6 If the wireless communication is battery powered, the device continues to 
perform within applicable tolerance when the DC voltage to the device is lowered 
to the lowest DC voltage where a weight display is available and raised to the 
highest voltage recommended by the device manufacturer.   
 
If the manufacturer does not specify the highest DC voltage, the device will be 
tested with a DC power supply equal to the nominal DC voltage.  The device will 
then be tested with a DC power supply equal to the nominal DC voltage plus 10 
percent.  The low power supply testing will be conducted at the maximum range 
(distance) determined at the nominal DC voltage which an accurate indication is 
maintained.  

Yes �  No �  N/A � 

Attachment for Agenda Item 12 

4. Additional Marking Requirements – W/LREs 
 
Code References:  S.6., Table S.6.3.a., and Table S.6.3.b. 
 
W/LREs and indicators that are; (1) in the same housing, or (2) permanently hard wired together, or (3)sealed with a physical 
seal or an electronic link, shall have markings that comply with section "1 Markings - Applicable to Indicating, W/LREs and 
Complete Scales".  This does not apply to indicating elements that have no input or effect on W/LRE calibrations or 
configurations. 
 
W/LREs that are not permanently attached to the indicator may be interfaced with many different indicators.  Consequently, 
these W/LREs must be marked with information that clearly identifies the manufacturer, the model, and the capacity of the 
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W/LRE. 
 
Since the United States permits indicating and W/LREs to be evaluated separately with different indicating and W/LREs to be 
assembled at the time of scale installation, additional marking requirements were adopted in 1987.  To facilitate the proper 
installation of equipment and to permit verification by the enforcement official, a W/LRE not permanently attached to an 
indicating element must be marked with:  
 
1) its accuracy class,   
2) the maximum number of scale divisions, nmax, and  
3) minimum verification scale division, emin, for which the W/LRE complies with the applicable requirements. 
 
W/LREs not permanently attached to an indicating element shall be clearly and permanently marked with: 
 
4.1. The nominal capacity of the W/LRE. Yes �  No �  N/A � 

4.2. Its accuracy class.  Indicate class: ________________________________ Yes �  No �  N/A � 

4.3. The maximum number of scale divisions for which it complies with requirements.  The 
preferred abbreviation or symbol is nmax.  

Yes �  No �  N/A � 

4.4. The minimum verification scale division for which it complies with requirements.  The 
preferred abbreviation or symbol is emin. 

Yes �  No �  N/A � 

4.5. The W/LRE shall be marked with the operating temperature range if the temperature 
range is other than 14 °F to 104 °F (-10 °C to 40 °C). 

Yes �  No �  N/A � 

 

 
76.  List of Acceptable Abbreviations/Symbols 
 

Device Application Term Acceptable Not Acceptable 

General:  
Values Defined:  

*Exceptions to Gen’l 
Tables 

Of W&M, HB44: 

 

 
Weighing and 

Indicating Elements: 

   
maximum number of scale 

divisions 
nmax N 

Section Capacity Sec C or Sec Cap SC 

W/LREs minimum value of 
verification  scale division 

emin E 

Load Cells 

maximum number of scale 
divisions 

nmax N 

single or multiple cell 
applications 

S = Single; 
M = Multiple 

 

load cell verification 
interval 

vmin V 

 

Attachment for Agenda Item 13. 
8.2. Additional criteria for vehicle scales, railway track scale, combination vehicle/railway track scale, and other 
platform scales greater that 200 000 lb. 
  
A CC will apply to all models having: 
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e.       spans between sections of  not more than 20 percent greater than the equipment evaluated; (for vehicle scale no 
greater than the device evaluated) 

 
Notes for e:   
 
1.  On a combination Vehicle /Railway Track Scale, a test of the CLC for the vehicle portion of the scale is not 
required provided the scale has been evaluated as a Railway Track Scale. . 
 
2.  The device must be evaluated using the smallest emin value that will be listed on the certificate.  This may require 
the use of a multiple range weight indicator for combination vehicle/railway track scales.  
 
3.  The CLC for the vehicle scale portion of the device must not exceed the maximum test weight used for the section 
test section capacity of the railway track scale.  The CLC listed on the CC shall be no greater than what would be 
permitted in Section 8. d.). 

Attachment for Agenda Item 14  
E.  Modification of Type (DES-12-13) 
 
9.  Adding a rotary dump feature/option/modification to a railway track scale requires an evaluation to be listed on a new 
or existing  CC. 
 
69a.  Additional Tests for Railway Track Scales with a “Rotary Dump” Feature:  Repeatability Test 
 
In addition to the tests in Section 69, an additional “return to zero” and “section” test using the available test weight(s) shall be 
conducted on railway track scales with a rotary dump feature. 
69a.1 After the strain-load test(s) have been completed according to section 69.7:  

 
1. With the zero-tracking mechanism disabled, zero the indicator. 
2. Move a loaded car on to the scale and record the gross weight. 
3. Dump the loaded car using all the installed equipment that is used in the dumping 

process including retarders, vibrators, car ejector, etc., and record the tare weight. 
4. Then move the empty car off the scale. 

 
The indications shall return to zero within applicable tolerances. 

Yes � No � NA � 

69a.2 To verify repeatability of the scale accuracy, 
 

1. Rezero the scale if necessary; 
2. Perform a complete section test in both directions using the same maximum test 

weight(s) used in paragraph 69.5. 
 
The results of the section test after dumping a loaded car shall repeat the indications of the 
initial test within acceptance tolerances. 

Yes � No � NA � 

 Attachment for Agenda Item 16 
46.1.1. A separate continuous display of tare. 

46.1.2. The device has selectable GROSS, TARE, and NET weight display modes with proper descriptors for this 
information. 

46.1.3. The device has selectable GROSS and NET weight display modes with proper descriptors for this information. 

46.1.4. The display indicates only the net weight and a NET legend or annunciator appears when a tare weight is entered.  
Gross weight is displayed when the tare weight entry is zero and the NET legend or annunciator is off. 

46.1.5. A lighted legend or annunciator of TARE ENTERED or words that clearly state similar statement is used to indicate 
that a tare value has been entered and the display indicated net weight. 

46.2. An entry of “zero” tare should not activate the TARE ENTERED annunciator or cause the display to automatically 
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switch the NET display mode.  (Scales equipped with a continuous tare display or tare display mode will indicate zero 
when the tare weight entry is zero; however, the entry of zero tare must not cause the display to automatically switch 
to the net mode.) 
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Appendix B – 2006 NTETC Weighing Sector Meeting Attendees  
 
 
First Name Last 

Name 
Organization Email Address 

William Bates USDA ,GIPSA , FMD, PPB william.e.bates@usda.gov 

Steven Beitzel Systems Associates, Inc sjbeitzel@systemassoc.com 

Andrea Buie Maryland Department of Agriculture buieap@mda.state.md.us 

Luciano Burtini Measurement Canada burtini.luciano@ic.gc.ca 

Steven Cook NIST, Weights & Measures Division steven.cook@nist.gov 

Scott Davidson Mettler Toledo scott.davidson@mt.com 

Terry Davis Kansas Department of Agriculture/W&M 
Division 

tdavis@kda.state.ks.us 

Robert K. Feezor Norfolk Southern Corporation rkfeezor@mindspring.com 

William Fishman New York Bureau of Weights& Measures Bill.fishman@agmkt.state.ny.us 

Darrell Flocken Mettler-Toledo, Inc. darrell.flocken@mt.com 

William G. GeMeiner Union Pacific Railroad wgemeiner@up.com 

Paul  Hadyka USDA, GIPSA, FGIS paul.hadyka@usda.gov 

Scott Henry NCR Corporation scott.henry@ncr.com 

Richard Harshman NIST, Weights and Measures Division richard.harshman@nist.gov 

Ken Jones California Division of Measurement Standards kjones@cdfa.ca.gov 

Takashi Kawazoe New Brunswick International, Inc. TKService@nbidigi.com 

Stephen Langford Cardinal Scale Manufacturing Co. slangford@cardet.com 
Jean Lemay Measurement Canada lemay@ic.gc.ca 

Paul Lewis Rice Lake Weighing Systems, Inc. paulew@rlws.com 

Todd Lucas Ohio Department of Agriculture lucas@mail.agri.state.oh.us 

L. Edward Luthy Brechbuhler Scales Inc eluthy@bscales.com 

Nigel Mills Hobart Corporation nigel.mills@hobartcorp.com 

Don Onwiler Nebraska Division of Weights & Measures donwiler@agr.ne.gov 

Stephen  Patoray NCWM spatoray@mgmtsol.com 

Kenneth Ramsburg Maryland Department of Agriculture  

Byron  School USDA, GIPSA, FMD,PPB Byron.C.School@usda.gov 

Louis Straub Fairbanks Scales, Inc. strauble@yahoo.com 
Otto Warnlof   warnlof@aol.com 

John Wong Teraoka Weigh-Systems P/L john@teraoka.com.sg 

Jesus Zapien A&D Engineering, Inc. jzapien@andweighing.com 
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Appendix C – Attachments 
Attachment for Agenda Item 5   
 

NCWM Form 15 
Proposal to a Standing Committee 

Committee: Specifications and Tolerances 
Date: October 16, 2006 Regional Association: SWMA 

Name/Address of Contact Persons  
 
Steven Cook 
Weighing Sector  NIST Technical Advisor 
NIST Weights and Measures Division 
Attention:  Specifications and Tolerances Committee 
Phone: 301-975-4004  Fax: 301-975-8091 
email: steven.cook@nist.gov 

Regional Actions: (votes for and against) 

Please Attach Additional Pages and Information as Needed 
Proposal:     Amend Handbook 44 - Appendix D Definitions as follows: 
 
Amend the following definition for tare mechanism: 
 

Tare Mechanism.  A mechanism (including a tare bar) designed for determining or balancing out the weight of packaging 
material, containers, vehicles, or other materials that are not intended to be included in net weight determinations and 
setting the indication to zero when the tare object is on the load-receiving element:  

 
- by reducing the weighing range for net loads [e.g. subtractive tare (e.g., 15 kg Gross – 5 kg Tare = 10 kg maximum net 

weight)], or  
- without altering the weighing range for net load on mechanical scales [additive tare mechanism  (e.g., tare bar on a 

mechanical scale with a beam indicator)]. 
 
The tare mechanism may function as: 
- a non-automatic mechanism (load balanced by an operator), 
- a semi-automatic mechanism (load balanced automatically following a single manual command), 
- an automatic mechanism where the load balanced automatically without the intervention of an operator.  An automatic 

tare mechanism is only suitable for indirect sales to the customer (e.g. prepackaging scales). 
 
Add the following new definitions: 
 

Gross Weight Value.  Indication or recorded representation of the weight of a load on a weighing device, with no tare 
mechanism in operation. 
 
Net Weight.  See the current edition of NIST Handbook 130 Uniform Weights and Measures Law Section 1.10. 
 
Net Weight Value.  Indication or recorded representation of the weight of a load placed on a weighing device after the 
operation of a tare mechanism. 
 
Tare. The weight of packaging material, containers, vehicles, or other materials that are not intended to be part of the 
commodity included in net weight determinations. 
 
Tare Weight Value.  The weight value of a load determined by a tare mechanism. 

Problem/Justification:   
The Scales Code in Handbook 44 has very few requirements for the operation, indications, and recorded representations, 
specifically for tare.  These requirements include paragraphs S.2.1.6. Combined Zero-Tare (0/T) Key, S.2.3. Tare., 
S.2.3.1.Monorail Scales Equipped with Digital Indications, and T.N.2.1. General (Tolerances).  NTEP has further developed 
type evaluation criteria for tare based on the reference Handbook 44 paragraphs, General Code paragraph G-S.2. Facilitation of 
Fraud, and other General Code paragraphs for indicating and recording elements and recorded representations.  It has 
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increasingly become difficult to support the NTEP evaluation criteria citing paragraph G-S.2. since it is general in nature and 
subject to multiple interpretations.  Additionally, the general nature of G-S.2. makes it difficult for weights and measures 
officials, device manufacturers, and device owners and operators to be aware the tare requirements that have been agreed upon 
by  the National Type Evaluation Technical Committee (NTETC) Weighing Sector (Note: The Weighing Sector is comprised 
of weight and measures officials, device manufacturers, and NIST, USDA, and Measurement Canada).  
 
Background:  In 2006, the NTETC Weighing Sector formed a small work group to review “Tare” operation and requirements, 
and make recommendations on how tare is applied to single range, multiple range and multi-interval scale operation.  The 
Work Group was also asked to develop a recommendation(s) for changes to Publication 14 and Handbook 44 and provide the 
Weighing Sector guidance on checklist requirements.  
 
The Work Group, having met on five occasions through conference calls, developed a list of action items including proposed 
changes to NIST Handbook 44.  The Weighing Sector, at its 2006 meeting, reviewed the list of action items and agreed the 
Work Group should submit their proposals to amend Handbook 44 Appendix D by amending the term “tare mechanism and 
adding new tare definitions to ensure a uniform understating of the terminology used in Handbook 44. 
 
Additionally, the “tare” Work Group is currently developing proposed recommendations to amend the Handbook 44 tare 
requirements that will increase the accuracy of net weight determinations, clearly state what is permitted for indication and 
recorded representations of net and tare weights, and identify tare weights that are determined at the time objects are weighed 
or tare weights that are determined prior to the time the objects are weighed (e.g., semiautomatic and stored tares).  Adoption 
of the above proposal to amend Appendix D will facilitate developing specific language for Handbook 44 specifications, test 
notes, and tolerances for different types of tare (e.g., tare, preset tare, percentage tare, etc.).   
Other Contacts: (Provide position statements, comments, etc. from names and addresses of individuals, firms, manufacturers, 
and/or trade associations included in developing the proposal.)  
Other Reasons For: (If none, please indicate none have emerged.) 
None have emerged 
Other Reasons Against: 
None have emerged 
Additional Considerations: (provide cost estimates and state the anticipated benefits for all parties or indicate how the 
proposal may affect other requirements, programs, etc.)  
Attachments: (list the accompanying documents, data, studies 
etc.)   
 
A listing and original source material for the proposed changes to 
Appendix D from the NTETC Weighing Sector Tare Work 
Group.  

Suggested Action:  (Be specific on what action the 
committee should take on the issue.)  
 Recommend NCWM  Adoption  � Withdraw 
 � Developing Issue   
 � Informational Issue   
 � Other (Please describe) 
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NCWM Form 15 

Proposal to a Standing Committee 
Committee: Specifications and Tolerances 

Date: October 16, 2006 Regional Association: SWMA 

Name/Address of Contact Persons  
Steven Cook 
NIST Weights and Measures Division 
Attention:  Specifications and Tolerances Committee 
Phone: 301-975-4004  Fax: 301-975-8091 
email: steven.cook@nist.gov 

Regional Actions: (votes for and against) 

Please Attach Additional Pages and Information as Needed 

Proposal:    Amend paragraph S.1.1. (b) as follows: 
    
S.1.1.1.  Digital Indicating Elements. 
 
(a) A digital zero indication shall represent a balance condition that is within ± ½ the value of the scale division. 
 
(b) A digital indicating device shall either automatically maintain a "center-of-zero" condition to ± ¼ scale division or less, 

or have an auxiliary or supplemental "center-of-zero" indicator that defines a zero balance condition to ± ¼ of a scale 
division or less. The auxiliary or supplemental “center-of-zero” indicator may be operable with a zero net weight 
indication.  

[Nonretroactive as of January 1, 1993] 
(Amended 1992 and 200X) 

 
Problem/Justification:   
The Scales Code in Handbook 44 has very few requirements for the operation, indications, and recorded representations, 
specifically for the use and performance of tare mechanisms used in weighing devices.  These requirements include paragraphs 
S.2.1.6. Combined Zero-Tare (0/T) Key, S.2.3. Tare., S.2.3.1. Monorail Scales Equipped with Digital Indications, and T.N.2.1. 
General (Tolerances).  NTEP has further developed type evaluation criteria for tare based on the reference Handbook 44 
General Code paragraph G-S.2. Facilitation of Fraud and other General Code paragraphs for indicating and recording elements 
and recorded representations.  It has increasingly become difficult to support the NTEP evaluation criteria citing paragraph 
G-S.2. since it is general in nature and subject to multiple interpretations.  Additionally, the general nature of G-S.2. makes it 
difficult for weights and measures officials, device manufacturers, and device owners and operators to be aware the tare 
requirements that have been agreed upon by the National Type Evaluation Technical Committee (NTETC) Weighing Sector 
that are published in NCWM Publication 14 (Note: The Weighing Sector is comprised of weight and measures officials, device 
manufacturers, and NIST, USDA, and Measurement Canada).    
 
An example of an NTEP interpretation is that a device may display a “center-of-zero” indication with a load on the scale 
provided that the load on the scale has been balanced off by the tare mechanism and the resultant zero net indication is within ± 
¼ scale division. 
   
Background:  In 2006, the NTETC Weighing Sector formed a small work group to review “Tare” operation and requirements 
and make recommendations on how tare is applied to single range, multiple range, and multi-interval scale operation.  The 
Work Group was also asked to develop a recommendation(s) for changes to Publication 14 and Handbook 44 and provide the 
Weighing Sector guidance on checklist requirements.  
 
The Work Group, having met on five occasions through conference calls, developed a list of action items including proposed 
changes to NIST Handbook 44.  The Weighing Sector, at its 2006 meeting, reviewed the list of action items and agreed with 
the Work Group should submit its proposals to amend Handbook 44 Scales Code paragraph S.1.1.1. (b) Digital Indicating 
Elements to clarify that an auxiliary or supplemental “center-of-zero" indicator is permitted with a load on the scale provided 
the object used for tare has been balanced off by the tare mechanism and the resultant zero net indication is within ± ¼ scale 
division. 
 
Additionally, the “tare” Work Group is currently developing proposed recommendations to amend the Handbook 44 tare 
requirements that will increase the accuracy of net weight determinations, clearly state what is permitted for indicated and 
recorded representations of net and tare weights, and identify tare weights that are determined at the time objects are weighed 
or tare weights that are determined prior to the time the objects are weighed (e.g., semiautomatic and stored tares).  Adoption 
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of the above proposal to amend Appendix D will facilitate developing specific language for Handbook 44 specifications, test 
notes, and tolerances for different types of tare (e.g., tare, preset tare, percentage tare, etc.).  

Other Contacts: (Provide position statements, comments, etc. from names and addresses of individuals, firms, manufacturers, 
and/or trade associations included in developing the proposal.)  
Other Reasons For: (If none, please indicate none have emerged.) 
Other Reasons Against: None have emerged 

Additional Considerations: (provide cost estimates and state the anticipated benefits for all parties or indicate how the 
proposal may affect other requirements, programs, etc.)  
Attachments: (list the accompanying documents, data, studies 
etc.)   
 
 

Suggested Action:  (Be specific on what action the 
committee should take on the issue.)  
 Recommend NCWM   Adoption  � Withdraw 
 � Developing Issue   
 � Informational Issue   
 � Other (Please describe) 
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NCWM Form 15 

Proposal to a Standing Committee 
Committee: Specifications and Tolerances 

Date: October 16, 2006 Regional Association: SWMA 

Name/Address of Contact Persons  
Steven Cook 
NIST Weights and Measures Division 
Attention:  Specifications and Tolerances Committee 
Phone: 301-975-4004  Fax: 301-975-8091 
email: steven.cook@nist.gov 

Regional Actions: (votes for and against) 

Please Attach Additional Pages and Information as Needed 

Proposal:  Add a new note to Scales Code paragraph S.1.2.1. as follows: 
 
 S.1.2.1.  Weight Units. - Except for postal scales, a digital-indicating scale shall indicate weight values using only a single 
unit of measure.  Weight values shall be presented in a decimal format with the value of the scale division expressed as 1, 2, or 
5, or a decimal multiple or submultiples of 1, 2, or 5.  
 
Note:  The requirement that the value of the scale division be expressed as 1, 2, or 5, or a decimal multiple or submultiples of 
1, 2, or 5 does not apply to net weights that are calculated from gross and tare weight indications where the scale value of the 
gross weight is different than the scale value of the tare weight(s) on multi-interval or multiple range scales. For example, a 
scale indicating in 2 kg divisions in the lower range or segment and 5 kg divisions in the higher range or segment may result in 
net values ending in three (3) or eight (8) or a scale indicating in 20 lb divisions in the lower range and 50 lb divisions in the 
higher range or segment may result in net values in 30 or 80.  
[Nonretroactive as of January 1, 1989] 
(Added 1987) (Amended 200X)   
 
Amend Scales Code paragraph T.N.2.1. as follows: 
 
T.N.2.1.  General. – The tolerance values are positive (+) and negative (-) with the weighing device adjusted to zero at no 
load.  When tare is used, the tolerance values are applied from the tare zero reference (zero net indication); the tolerance values 
apply to the net weight indication for every possible tare load using certified test loads only. 
(Amended 200X) 
 
Add a new note to the AWS Code paragraph S.1.2.1. as follows: 
 
S.1.2. Value of Division Units. – The value of a division d expressed in a unit of weight shall be equal to: 
 

(a) 1.2.or 5: or  
 
(b) a decimal submultiple of 1,2, or 5. 
 

Note:  The requirement that the value of the scale division be expressed as 1, 2, or 5, or a decimal multiple or submultiples of 
1, 2, or 5 does not apply to net weights that are calculated from gross and tare weight indications where the scale value of the 
gross weight is different than the scale value of the tare weight(s) on multi-interval or multiple range scales. For example, a 
scale indicating in 2 g divisions in the lower range or segment and 5 g divisions in the higher range or segment may result in 
net values ending in three (3) or eight (8). 
(Amended 200X) 
 
Amend Scales Code paragraph T.N.2.1. as follows: 
 
T.2.1.  General. – The tolerance values are positive (+) and negative (-) with the weighing device adjusted to zero at no load.  
When tare is used, the tolerance values are applied from the tare zero reference (zero net indication); the tolerance values apply 
to the net weight indication for every possible tare load using certified test loads only. (Amended 200X) 
 
Problem/Justification:   
 
In 2006, the NTETC Weighing Sector formed a small Work Group to review “Tare” operation and requirements in general and 
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make recommendations on how tare is applied to single range, multiple range, and multi-interval scale operation.  The Work 
Group was asked to develop a recommendation(s) for changes to Publication 14, Handbook 44, and Handbook 130 (if 
necessary) and provide the Weighing Sector guidance on checklist requirements.  
 
The Tare Work Group discussed the problems of rounding tare on multi-interval and multiple range scales when the net weight 
was in a different weighing range than the tare weight.  Whenever gross and tare weights fall in different weighing segments on 
a multi-interval scale or in different weighing ranges on multiple range scales the scale divisions for the gross and tare weights 
differ. The net weight must be in mathematical agreement with the gross and tare weights that are indicated and recorded, (i.e., 
gross – tare = net).   
 
This becomes a problem when tare vales are rounded to the net weight scale division that is larger than the scale division of the 
tare value.  For example, a 0.004 lb tare in a weighing range or segment with 0.002 lb intervals in the lower weighing range or 
segment may round to zero when the net weight falls in the upper weighing range with 0.01 lb intervals (10.05 lb Gross -  
0.004 lb Tare = 10.046 lb which rounds to 10.05 lb Net).   This results in a transaction where an object being sold or purchased 
on the basis net weight or by taking insufficient tare.  
 
Essentially, the rounding of tare in either direction from a smaller scale division to a larger scale division provides a less 
accurate net weight. 
 
This proposed note to paragraph S.1.2.1. allows the display and printing of net weight values in divisions other than the scale 
division used in the display of gross weight. 
 
The proposed amendment to Scales Code paragraph T.N.2.1. and AWS Code paragraph T.2.1. is intended to clarify that Table 
6 tolerances also apply to net weight indications regardless of the gross load on the scale.   During the Tare Work Group 
discussions, OIML R 76 was consulted for possible areas where Handbook 44 could be aligned with international 
recommendations and noted that Handbook 44 did not specifically state that tolerances also apply to net load indications.  The 
current language in Handbook 44 states the tolerances are applied from the tare zero reference when tare is used.  The group 
believes that the language in Handbook 44 is equivalent to OIML R 76, but that the language in Handbook 44 could easily be 
restated to clarify that tolerances apply to net weight indications.    
 
Other Contacts: (Provide position statements, comments, etc. from names and addresses of individuals, firms, manufacturers, 
and/or trade associations included in developing the proposal.)  
Other Reasons For: (If none, please indicate none have emerged.) 
None have emerged 
Other Reasons Against: 
None have emerged 
Additional Considerations: (provide cost estimates and state the anticipated benefits for all parties or indicate how the 
proposal may affect other requirements, programs, etc.)  
Attachments: (list the accompanying documents, data, studies 
etc.)   
 

Suggested Action:  (Be specific on what action the 
committee should take on the issue.)  
 Recommend NCWM   Adoption  � Withdraw 
 � Developing Issue   
 � Informational Issue   
 � Other (Please describe) 
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Attachment for Agenda Item 7 
 

NCWM Form 15 
Proposal to a Standing Committee 

Committee: Specifications and Tolerances 

Date: October 16, 2006 Regional Association: SWMA 

Name/Address of Contact Persons  
 
NTETC Weighing Sector 
Steven Cook, NIST Technical Advisor 
NIST Weights and Measures Division 
NIST Technical Advisor NTETC Weighing Sector 
Phone: 301-975-4004  Fax: 301-975-8091 
email: steven.cook@nist.gov 

Regional Actions: (votes for and against) 

Please Attach Additional Pages and Information as Needed 
Proposal:  Amend the AWS Code (AWS) Table S.7. Notes for Table S.7.a. Note 5 as follows: 
 
5. Required only on automatic weighing systems if the temperature range on the NTEP CC is narrower than and within other 

than -10 °C to 40 °C (14 °F to 104 °F).         
       (Amended 2007) 
Problem/Justification:    An NTEP participating laboratory received an application for an automatic weighing system with a 
marked temperature range larger than the -10 °C to 40 °C temperature range in Handbook 44 AWS Table S.7. Note 5.  The 
participating laboratory performed the tests over the larger temperature range.  However, they became concerned that 
manufacturers would infer that AWSs with the larger temperature ranges would be a higher quality device and subsequently a 
marketing issue.  The laboratory was also concerned that testing at higher and higher temperature ranges would be a health and 
safety concern for the evaluators and that the larger temperature ranges would exceed the testing capabilities of the NTEP 
laboratories.  It was also noted that the marking requirements in Scales Code Table S.6.3.b. Notes for Table S.6.3.a. note 5 
states that the temperature range only had to be marked if the scale had a temperature range that was narrower than an within 
-10 °C to 40 °C. 
 
This issue was discussed by the NTETC Weighing Sector during their 2005 and 2006 annual meetings.  The Sector reviewed 
the 1991 and 1999 S&T Committee discussions regarding temperature range marking requirements and agreed to align the 
AWS Code with the Scales Code marking requirements for temperature range.  The NIST Technical Advisor also 
recommended that similar amendments be made to other Section 2 (Weighing) Codes; however, the Sector stated that the other 
codes need additional evaluation and should be submitted to the S&T through the normal process. 
Other Contacts: (Provide position statements, comments, etc. from names and addresses of individuals, firms, manufacturers, 
and/or trade associations included in developing the proposal.) 
Other Reasons For: (If none, please indicate none have emerged.) 
None have emerged 
Other Reasons Against: 
None have emerged 
Additional Considerations: (provide cost estimates and state the anticipated benefits for all parties or indicate how the 
proposal may affect other requirements, programs, etc.)  
Attachments: (list the accompanying documents, data, studies 
etc.)   
 
Additional background information from the 1991 and 1999 S&T 
Committee Reports on the markings for temperature ranges in the 
Scales Code.  
 

Suggested Action:  (Be specific on what action the 
committee should take on the issue.)  
 
 Recommend NCWM   Adoption  � Withdraw 
 � Developing Issue   
 � Informational Issue   
 � Other (Please describe) 
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Glossary of Acronyms 

AWS Automatic Weighing Systems NTETC National Type Evaluation Technical 
Committee 

CC NTEP Certificate of Conformance OIML International Organization of Legal 
Metrology 

CIM Coupled-in-Motion (Railway Track Scales) S&T NCWM Specifications and Tolerances 
Committee 

CLC Concentrated Load Capacity SWMA Southern Weights and Measures Association 
EPO Examination Procedure Outline W/LRE Weighing/Load-receiving Element 

GIPSA Grain Inspection Packers and Stockyards 
Administration WG Work Group 

NCWM National Conference on Weights and 
Measures WMD NIST Weights and Measures Division 

NIST National Institute of Standards and 
Technology WWMA Western Weights and Measures Association 

NTEP National Type Evaluation Program   
Unless Otherwise Stated: 
- “Handbook 44” (HB 44) means the 2007 Edition of NIST Handbook 44 “Specifications Tolerances, and Other 

Technical Requirements for Weighing and Measuring Devices” 
- “Handbook 130” (HB 130) means the 2007 Edition of NIST Handbook 130 “Uniform Laws and Regulations in 

the areas of legal metrology and fuel quality.” 
- “Publication 14” (Pub. 14) means the 2007 Edition of NCWM Publication 14 - Weighing Devices - Technical 

Policy • Checklists • Test Procedures 
- “Sector” means the NTETC Weighing Sector. 
Note:  NIST does not imply that these acronyms are used solely to identify these organizations or technical topics. 

Railway Track Scale Items 
 
1. C L C  T ype E valuation T ests on R ailway T r ack/V ehicle Scales – T echnical Policy (C ar r yover ) 
 
Source:  2006 NTETC Weighing Sector Agenda Item 13  
 
Background:  Please see the 2006 NTETC Weighing Sector Meeting Summary Agenda Item 13 for complete 
background information on this item. 
 
During the 2006 NTETC Weighing Sector meeting, the NTEP Director, Stephen Patoray, noted that the proposed 
amendment to Publication 14 technical policies in Section 8.e. applies only to devices submitted for evaluation and 
could not be applied to previous evaluations without additional testing as it is currently worded.  The Sector 
discussed the impact of the proposal to accept a vehicle scale application on an existing

 

 NTEP CC for railway track 
scales. 

The NTEP director suggested, and the Sector agreed, that Publication 14 Section E. Modification of Type could be 
amended to update existing railway track scale CCs to include vehicle-weighing applications without additional 
testing if: 
 

1. the section test on the railway track scale was performed with 100 000 lb of certified test weights or 
weight carts; 

2. strain load tests were conducted during the original railway track scale evaluation; 
3. the design of the load-receiving element (LRE) is no wider than 12 ft; and 
4. the design of the weighing element is “beam and girder” design. (this item would not be applicable to 

other scale designs such as composite designs where the strength of the deck is dependent on several 
individual elements being combined in the design of the scale deck.) 
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Above items (1-3) were added to the 2007 Edition of Publication 14 as notes to technical policy paragraph 8.2.e. 
 
To address item 4, the Sector also recommended specific language for Publication 14 Section E. Modifications be 
developed as a carryover item based on the above discussion.  Stephen Patoray, Todd Lucas, and Steve Beitzel 
agreed to review Section E and develop language to be considered by the Sector during its 2007 Annual Meeting. 
 
For the 2007 sector meeting, the NIST technical advisor developed language for Publication 14 Section E. 
Modifications for a new paragraph 10 titled “Adding a vehicle scale feature or option to an active railway track scale 
CC” for review by the Sector.  The Sector was asked to review and comment on the proposed new paragraph for to 
determine if was sufficiently developed to recommend that it be added to Publication 14. 
 
During the development of this agenda item, Stephen Patoray and Steven Cook noted that several existing railway 
track and combination vehicle/railway track scales have the dump-through option listed on the CC without 
additional evaluation. Publication 14 Technical Policy E. Modification of Type paragraph 7 does not include railway 
track and combination vehicle/railway track scales in the language.  Additionally, paragraphs 8 and 9 do not specify 
what kind of evaluations are to be conducted.  The Sector was asked to review the proposed amendments to 
paragraphs 7, 8, and 9 developed by the technical advisor and: 
 

1. Agree with the proposal to include “railway track, or a combination vehicle/railway track scales” to the 
existing language; 

2. Recommend that either an initial or complete evaluation be conducted on the scales with composite 
construction for the “dump-through” option;  

3. Recommend that either an initial or complete evaluation be conducted on the scales with composite 
construction for the “rotary dump” feature/option; and  

4. Provide any additional comments and recommendations proposed by the technical advisor. 
 
Discussion:  The Sector reviewed the proposed language to amend Publication 14 Technical Policy Section E 
paragraphs 7, 8, and 9, and the new paragraph 10.   The sector provided the technical advisor with additional 
suggestions to amend the proposed language in paragraph 10 to include a limitation that the LRE be no wider than 
12 feet to be consistent with current  technical policy in section 8.1.c. “Additional criteria for vehicle scales, railway 
track scales, combination vehicle/railway track scales, and other platform scales over 30 000 lb and up to and 
including 200 000 lb,” and corresponding footnote 3 for scales with widths greater than 12 feet, which requires 
additional testing with procedures “addressed by NTEP management and the NTEP laboratories on a case-by-case 
basis.”   
 
The Sector also discussed the proposed revisions to Section E Modification of Type paragraphs 7 through 9 and 
provided input to the four recommendations.    
 
Conclusion:  The Sector agreed to recommend that Publication 14 Section E Modification of Type paragraphs 7 
through 9 be amended and paragraph 10 be added to: 
 

1. Provide NTEP laboratories and applicants with guidelines to add a vehicle scale feature or option to an active 
railway track scale CC; 

2. Clarify that combination vehicle/railway track scales are included in paragraphs addressing the “dump 
through” option; and  

3. Clarify that a full evaluation is required to add a “dump through” option for scales with other than the “beam 
and girder” design; and  

4. Clarify that a full evaluation is required to add a “rotary dump” option for all railway track scales with an 
active CC. 

A copy of the recommended changes to Publication 14 Section E Modification of Type is in Appendix A – 
Recommendations to Publication 14 – Agenda Item 1. 

 
2. I n-M otion R ailway T r ack Scale Per for mance and Per manence - T echnical Policy (C ar r yover )  
 
Source:  2007 NTETC Weighing Sector Agenda Item 15  
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Background:  See 2006 Weighing Sector Agenda Item 15 (a) for additional background information on an NTEP 
appeal to the permanence testing requirements for evaluation of a separable in-motion indicator interfaced to railway 
track scale with an active CC..  The Sector was unable to come to a consensus on whether to agree with the NTEP 
Committee or propose any changes to the permanence test requirements at its 2006 meeting.  The Sector chairman 
asked for a vote to see if the Sector agrees with the NTEP Committee decision to waive permanence testing for 
indicators and controllers used in coupled-in-motion (CIM) railway track scale type evaluations. 
 
- 8 Sector members voted to support the NTEP Committee decision. 
- 9 Sector members voted not to support the NTEP Committee decision. 
- 1 Sector member abstained from voting. 
 
The Sector made no recommendation on this item since Don Onwiler reported that the NTEP Committee would 
reconsider its decision during their October 2006 meeting.   
 
During the 2006 Fall meeting of the NCWM Board of Directors, the NTEP Committee (a subset of the board 
members) offered the Sector several options in its response to the 2006 Sector discussion on this item.  A copy of 
the NTEP Committee’s response was provided to 2007 NTEP Participating Laboratory meeting and to the full 
NTETC Weighing Sector. The NTEP Committee requested the Weighing Sector revisit this subject to review and 
discuss NCWM Publication 14, Digital Electronic Scales (DES) Section 68, Performance and Permanence Tests for 
Railway Track Scales Used to Weigh In-Motion, including the opening paragraph that states: 
 

“Performance tests are conducted to determine compliance with the tolerances.  The tests described here 
apply primarily to the indicating element.  It is assumed that the weighing/load-receiving element used 
during the test has already been examined and been found to comply with applicable requirements.  If the 
design and performance of the weighing/load-receiving element is to be determined during the same test, 
the applicable requirements for Railway Scales Used to Weigh Statically must also be referenced.” 

 
The NTEP Committee also suggested the Sector come to one of the following conclusions, or develop an alternate 
proposal: 
 

1. The Sector may agree with the implication of this opening paragraph that a CIM controller may be used in 
conjunction with any weighing/load-receiving element that is NTEP certified for static weighing.  If so, the 
NTEP Committee recommends Section 68 be modified to eliminate reference to permanence testing

 
. 

2. The Sector may determine that NTEP certification of a weighing/load-receiving element as a static scale is 
not sufficient for its use in commerce in a CIM weighing system.  If so, the NTEP Committee recommends 

 

a new checklist be developed explicitly for the performance and permanence testing of a CIM 
weighing/load-receiving element and another checklist be developed explicitly for the performance 
evaluation of the CIM controller. 

3. The Sector may determine that the NTEP certification for CIM weighing should be on an entire system, 
limiting use of the CIM controller only in connection with the weighing/load-receiving element(s) with 
which it underwent type approval

  

.  If so, the NTEP Committee recommends this clarification be provided.  
Existing certificates would be amended providing this limitation of use and additional testing may be 
required to correctly identify and certify these system requirements. 

At the May 2007 NTEP Laboratory meeting, the NTEP “field” labs met separately and reviewed the NTEP 
Committee’s recommendation to the Weighing Sector.  The “field” labs agreed with the NTEP Committee’s first 
suggestion and provided a recommendation to modify Publication 14 DES, Section 68.  The proposal makes Section 
68 a checklist for the evaluation of a CIM controller.  It recognizes that any weighing/load-receiving element with 
an NTEP certificate as a static railway track scale may be used in conjunction with the controller.  The permanence 
testing of the weighing/load-receiving element will be verified when the checklist in Section 69 is completed. The 
“field” labs forwarded their recommendation to the Sector and also recommended that a definition for an “in-motion 
controller” be developed. 
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Discussion:  The first part of the discussion was on the possible directions/options suggested by the NTEP 
Committee.   
 
Steve Beitzel, System Associates, stated that in-motion devices should be NTEP evaluated and certified as a system.  
However, he does not agree with suggested option No. 3 from the NTEP Committee.  Under option No. 3 nearly all 
installations would need to be evaluated since it requires the system be limited to the metrological elements 
approved during the evaluation and would not permit the mixing and matching of compatible elements unless they 
were listed on the certificate for the system.  Darrell Flocken, Mettler Toledo, agreed that this option does not give 
the applicant flexibility to use compatible elements and suggested the Sector consider NTEP Committee options 1 
and 2 or develop an alternative 4th option.  Stephen Patoray, NTEP director, stated that a CC for a system is specific 
for the components or elements that were evaluated as part of the system.  He asked what the purpose of the NTEP 
evaluation of a complete system is if it is determined that a previously certified static WLRE is allowed to be 
substituted with other certified static WLREs. 
 
The Sector discussed Option No. 2 in great detail.  Following are the salient points of the discussion regarding 
tests/verifications in the controller and W/LRE checklists: 
 

1. An in-motion system can be very long, and the controller has to resolve varying parameters (e.g., speed, 
direction, etc).  The permanence test provides confidence the system (installation) can perform over a 
period of time. 

2. Does the permanence test apply to the in-motion controller, WLRE, and the entire system? 
3. The permanence test should apply to just the controller since it must be able to compensate for both 

metrological and non-metrological signals from the WLRE and other inputs from the installation in order 
for the controller to determine the proper time to establish a weight. 

4. Track settling issues: 
a. Parts of the track may have settled or loosened causing unwanted signals that are received and 

compensated for by the in-motion controller; 
b. Could NTEP evaluate 20 – 30 days after installation? Too costly since the railroads would have to pay 

for an extra “placed-in-service” test in addition to the subsequent test or tests performed by NTEP 
(GIPSA); 

c NTEP should consider verifying the approach foundation is installed according to the manufacturer’s 
(and/or railroad’s) recommendations;  

d Performance problems cannot be resolved by recalibration; problems are typically caused by 
poor/inappropriate installation; 

e. Installation problems where the open track interfaces with the track supported by the concrete 
foundations are also a source of performance problems; 

a. The in-motion controller checklist would have to include testing to verify it can compensate or filter 
out unwanted signals.  Can unwanted signals be simulated? 

 
A straw poll of the Sector indicated the majority of the Sector agreed with option No. 1 of the NTEP Committee, 
though WMD representatives supported option No. 3 since it is a more complete evaluation.  As a result of the straw 
poll, the Sector proceeded to discuss the NTEP “field” labs’ proposal on the agenda. 
 
Conclusion:  The Sector agreed with the proposal from the NTEP ‘field” labs to eliminate the permanence test 
requirements in Publication 14 Section 68 and to limit the evaluation to “in-motion” controllers since the WLRE is 
required to be evaluated as a static railway track scale in Publication 14 Section 69. Performance and Permanence 
Tests for Railway Track Scales Used to Weigh Statically. The Sector agreed to change the term “coupled in-motion” 
systems to “in-motion” systems since the type evaluation requirements apply to both coupled and uncoupled in-
motion railway track scale controllers.   
 
The Sector also asked the NIST technical advisor to develop a Publication 14 definition of the term “in-motion 
controller.”  The NIST technical advisor will investigate the possibility on making the definition broad enough to 
include controllers for other “in-motion” weighing devices such as dynamic monorail scales.  The proposed 
language will be voted on by the Sector in a letter ballot prior to the 2008 NCWM Interim Meeting. 
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The Sector suggested minor changes to the NTEP “field” labs’ proposed amendment to Section 68 as shown in 
Appendix A – Recommendations to Publication 14 – Agenda Item 2 and recommended the changes be incorporated 
into Publication 14. 
 
3. V ehicle and R ailway T r ack Scale NT E P C apacity - T echnical Policy (New)  
 
Source:  Don Onwiler, Nebraska 
 
Background: This item questions the necessity of basing the NTEP-certified capacity limits of vehicle and railway 
track scales on strain-load testing.  
 
- In Nebraska’s experience, performance problems are identified in type evaluations during section tests.  By the 

time a strain-load test is conducted, problems related to performance have been identified and corrected (Note: 
The shift test is usually conducted first because this test frequently reveals accuracy problems.). 

- In section testing on vehicle scales, the evaluator is testing to at least 90 % of CLC.  This provides a better test 
of the upper range capabilities of a scale than strain-load testing which distributes the load to multiple sections 
of the scale. 

- For railway track scales, the minimum strain load is 200 000 lb, regardless of the desired nominal capacity.  If a 
manufacturer requests to amend a CC for a higher capacity, Publication 14 Technical Policy 8.2.a. (for scales 
with a capacity greater than 200 000 lb) only obligates the evaluator to repeat the tests completed in the original 
evaluation since there are no differences in the required load used for the strain-load test.  

- Handbook 44 provides formulas for maximum nominal capacity of these devices based on CLC and section 
capacities. 

 
Strain-load tests may still have value in demonstrating the ability of the scale sections to interact with each other and 
sum together to provide accurate weighments when loads are distributed on the platform. 
 
Nebraska recommends the following: 
 
- Modify the Publication 14 DES Technical Policy for Scales to allow a maximum capacity for vehicle and 

railway track scales based on the formulas in paragraphs S.6.1. and S.6.4. in Handbook 44, and  
 
- Modify the evaluation checklist for vehicle scales to provide guidance for minimum strain loads other than the 

traditional nominal capacity provided by the manufacturer or submitter of the device.  For example, NTEP 
could perform a stain-load test to 160 000 lb or 80 % of the calculated maximum nominal capacity of the device 
under evaluation, whichever is less. 

 
The Sector agenda included additional background from HB 44 Scales Code marking requirements, the 1994 and 
2001 S&T Committee Final Reports, and the 2000 NTETC Weighing Sector Final Report discussing the original 
justification and history on the development of CLC and section capacity and the ranges covered on the CC for 
scales with a capacity greater than 200 000 lb. 
 
Conclusion/Discussion:  The Sector reviewed the background information in the agenda and agreed there is no 
value in conducting an additional evaluation to increase the section and nominal capacity of a railway track scale CC 
since there is no difference in the tests to be conducted on the scale with increased capacities.  The Sector 
recommended the NTEP director review the application under question to verify the request to amend the CC is 
consistent with existing CCs with similar parameters. 
 
The Sector also agreed there is a loophole in the existing policies for RR track scales with a capacity greater than 
200 000 lb.   The SMA  and AREMA Committee 34 volunteered to work on the testing requirements for vehicle and 
railway track scales with capacities greater than 200 000 lb and provide to the NTEP director and NIST technical 
advisor an update on developing a proposal for consideration by the Weighing Sector prior to the 2008 NCWM 
Interim Meeting. 
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Carryover Items: 
 
4. R ecommended C hanges to Publication 14 B ased on A ctions at the 2007 NC W M  A nnual M eeting 
 
The NIST technical advisor, Steve Cook, provided the Sector with specific recommendations for incorporating test 
procedures and checklist language based upon actions of the 2007 Annual Meeting of the 92nd  NCWM.  The Sector 
was asked to briefly discuss each item and, if appropriate, provide general input on the technical aspects of the 
issues. 

4.(a) G-S.2. Facilitation of Fraud.  
 
Background: See the Annual Report of the 2007 NCWM S&T Committee Agenda Item 310-1 for additional 
background information regarding the discussions to amend HB 44 General Code paragraph G-S.2.  During its 2007 
Annual Meeting, the NCWM agreed to amend HB 44 1.10. General Code G-S.2. in the 2008 Edition of HB 44 to 
clarify that the prohibition against facilitating fraud applies to electronic manipulation or alteration of  electronically 
programmed and coded components of weighing and measuring devices. 
 
Conclusion:  The Sector agreed with the NIST technical advisor that no changes to Publication 14 are required to 
reflect the amended language in HB 44 paragraph G-S.2. 

4.(b) G-S.5.6.1. Indicated and Recorded Representation of Units – Appropriate Abbreviations and 
Table 1. Recorded Representation of SI Units on Equipment with Limited Character Sets 

 
Background: See the Annual Report of the 2007 NCWM S&T Committee Agenda Item 310-2 for additional 
background information regarding discussions to amend the 2008 edition of Handbook 44 General Code paragraph 
G-S.5.6.1. and Table 1. to require abbreviations for SI units as specified in NIST Special Publication 811 “Guide for 
the Use of International System of Units (SI)” and HB 44 Appendix C – General Tables of Units of Measurement 
for both indications and recorded representations on new technology.  The amendment would also continue to 
permit exceptions to those guidelines for older equipment with limited character sets. 
 
Discussion:  The Sector reviewed the changes to HB 44, Publication 14 DES Section 76, and HB 44 Appendix C 
page C-4 and noted that Publication 14 may be in conflict with HB 44 since Appendix C (page C-4) lists the 
abbreviation for "grain" (gr) and Publication 14 DES Section 76 List of Acceptable Abbreviations/Symbols lists 
different abbreviations for the word grain as “GRN,” “grn,” or “GN.” 
 
Conclusion:  The Sector reviewed HB 44 Appendix C - General Tables of Units of Measurement and agreed the 
exceptions in Publication 14 Section 76 are appropriate since they are widely used in the marketplace and cannot be 
confused with other abbreviations in HB 44.    
 
The Sector also agreed to recommend the changes to DES Section 12 and 76 as proposed by the NIST technical 
advisor as shown in Appendix A – Recommendations to Publication 14 – Agenda Item 4.(b). 

4.(c) G-S.8.1. Multiple Weighing or Measuring Elements that Share a Common Provision for Sealing 
 
Background:  See the Final Report of the 2007 NCWM S&T Committee Agenda Item 310-3 for additional 
background information to add paragraph G-S.8.1. to the General Code of the 2008 edition of Handbook 44.  
General Code Paragraph G-S.8.1 regarding the identification of adjustments to individual weighing or measuring 
elements is required when systems have multiple weighing or measuring elements with a single provision for 
sealing. 
 
Conclusion:  The Sector agreed to recommend the addition of new language to DES-10 in Pub 14 as proposed by 
the NIST technical advisor, which is shown in Appendix C (Agenda Item 4.(c).  
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4.(d) S.1.1.(c) Zero Indication (Marking Requirements) 
 
Source:  2004 Weighing Sector Agenda Item 4 - S.1.1.(c). Zero Indication (Marking Requirements). 
 
Background:  See the Annual Report of the 2007 NCWM S&T Committee Agenda Item 320-1 for additional 
background information regarding the justifications for and against the proposed language to amend Scales Code 
paragraph S.1.1.(c) Zero Indication (Marking Requirements). 
 
Discussion/Conclusion:  The Sector reviewed the proposed amendments to Publication 14 to verify that automatic 
means are provided to inhibit a weighing operation or to return to a continuous digital indication when the scale is in 
an out-of-balance condition according to the requirement in paragraph S.1.1.(c) Zero Indication.  The NIST 
technical advisor used the requirements and procedures from Measurement Canada’ laboratory and field manuals to 
develop the proposed changes to Publication 14.   
 
The Sector agreed the proposed amendments to Publication 14 deleted the references to requiring additional 
markings when a scale is capable of displaying other than a digital zero indication when the scale is in a zero 
balance condition.  The Sector also discussed the proposed terms and definitions and agreed that the definitions for 
screen saver and sleep modes could be combined since the only difference between the two features was what was 
or was not displayed.  The Sector also agreed to modify the proposed definition for the power save mode to clarify 
that it requires operator intervention in order to bring the scale back to normal operation.   
 
The Sector noted the proposed amendment to the checklist did not identify all the ways a scales could automatically 
enter or exit these modes.  Therefore, the Sector developed the following table to summarize when a scale can 
automatically enter the screen saver and power save modes and what was required by either the operator or the scale 
to exit the screen saver and power save modes to assure automatic means are provided to inhibit a weighing 
operation or return to a continuous digital indication when the scale is in an out-of-balance condition. 
 
The Sector also recommended that the NIST technical advisor revise the proposed amendment to Publication 14 to 
address the conditions under which a scale goes into and comes out of one of these modes.  The revised proposal 
will be balloted to the Sector and the final recommendation will be presented to the NTEP Committee prior to their 
meeting during the January 2008 NCWM Interim Meeting. 
 

Summary of Screen Saver/Sleep and Power Save Mode of Operation 
Mode Display Activated by Exited by Verified by 

Screen 
Saver/Sleep 

i.e., Scrolling 
or other non 
metrological 
information, 
blank, or 
annunciator, 

Period of time 
at gross load 
center of zero 

Change in weight, i.e., 
no longer at gross 
load zero 

Accurate weights are displayed when: 
 - weight is added to the LRE 
 - weight is removed from the LRE, and 
 - the LRE is disturbed by hand 

Period of time 
with a non 
changing load 
on the scale 

Deliberate operator 
action (remove load 
off scale and rezero if 
necessary) 

No weights are displayed when: 
 - weight is added to the LRE 
 - weight is removed from the LRE, and 
 - the LRE is disturbed by hand  

Power save Off/Blank 

Period of time 
with no activity 
on the LRE 
(loaded or 
unloaded) 

Pressing a button, or 
other deliberate 
operator action (e.g., 
turn on the scale, etc.) 

Accurate weights are displayed  
according to Publication 14 Section 53. 
Values Displayed, Temperature 
Conditions (Warm-up) Test Procedure 1 
or 2 

4.(e) Bench/Counter Scale Shift Test and Definitions 
 
Source:  2006 NTETC Weighing Sector Item 3 (Carryover Item) 
 
Background: See the 2006 Summary of the Weighing Sector Agenda Item 3 and the Annual Report of the 2007 
NCWM S&T Committee Agenda Item 320-6 for additional background information regarding proposed language to 
amend Scales Code shift test definitions and procedures. 
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At the 2007 NCWM Annual Meeting, the S&T Committee believed there was sufficient support for this item with 
the correction of the references to Figures 1 and 2 in proposed paragraphs. Consequently, the Committee agreed to 
present the item for a vote and the item was adopted. 
 
These adopted changes apply to all types of platform scales with fewer than three sections except for livestock, 
vehicle, and railway track scales, vehicle on-board weighing systems, and other scales listed as exceptions in Scales 
Code paragraph N.3.8.   These changes include: 
 
1. Deleting paragraph N.1.3.1. Bench and Counter Scales and renumbering subsequent paragraphs; 
2. Changing the test load for the shift test from 50 % to a range of 30 % - 35 % of the scale capacity; 
3. Changing the shift test pattern for bench and counter scales to be the same as the current test pattern for the 

other scales listed in paragraph N.3.7. (formerly N.3.8.); and  
4. Providing guidance to the application of standards in a manner that is safe for the weights and measures 

inspector and will not over-concentrate the test load on the load-receiving element. 
 
The major revision to the shift test procedures were made to shift test paragraph N.3.8 which was been renumbered 
to N.3.7.   
 
Discussion/Conclusion:  The Sector reviewed the background information and discussed the revisions to 
Publication 14 developed by the NIST technical advisor to amend shift test loads from one-half scale capacity to a 
range 30 % to 35 % of the scale capacity, including a recommendation to “editorially” amend the references “bench 
and counter scales” to “platform scales with four or less load supports.”  
 
The Sector agreed with the proposed editorial changes throughout the Digital Electronic Scales checklist, changes to 
Section 31. Multi-Interval Scales and Sections 63 and 64 as shown in Appendix A – Recommendations to 
Publication 14 – Agenda Item 4(e) and recommends that they be incorporated into Publication 14. 

 
5. Publication 14 F or ce T r ansducer  (L oad C ell) F amily and Selection C r iter ia – R epor t of the L oad C ell 

W or k G r oup (W G ) 
 
Background:  During its 2006 annual meeting, the Sector agreed with the suggestion for the NTEP Director to 
forward the proposal to change the Publication 14 Force Transducer (Load Cell) Family and Selection Criteria to 
holders of NTEP CCs for review and comment by December 1, 2006.  
 
Discussion/Conclusion:  The NTEP Director provided the Sector with an update to the status of this item.  He 
reported that he had not received any objections or alternate recommendations on the proposed OIML R 60-based 
selection criteria (see Appendix C–Attachment to Agenda Item 5 for a copy of the OIML R 60-based load cell 
selection criteria) and that NTEP will soon receive load cell applications requesting NTEP CCs based on the 
evaluation of test data from international government laboratories certified to issue test data under the Mutual 
Acceptance Arrangement (MAA).  Additionally, the Publication 14 language on the “selection of load cells” was not 
identified as an additional national requirement during the “Committee on Participation Review” process since the 
language in R 60 was developed by the U.S.; therefore, the load cells submitted for evaluation by the international 
laboratories will be selected using selection criteria in OIML R 60. 
 
The Sector discussed options for establishing different load cell selection criteria for U.S. and international 
manufacturers (Publication 14–based criteria for U.S. manufacturers and OIML R 60-based criteria for international 
manufacturers).  However, it was pointed out that this proposal would not be compatible with an existing load cell 
CC when there is a request to amend the CC.  There was also a suggestion for a five-year “phase-in period” after 
which time existing CCs could no longer be updated using the 2007 Publication 14-based criteria. 
 
Since there were only two load cell manufacturers at the Sector meeting, Darrell Flocken and Stephen Langford 
stated they would bring this issue before the SMA technical committee during their November 2007 meeting to 
discuss possible recommendations.  Additionally, they will provide the NTEP director and NTEP Committee a 
report of the discussion and possible recommendation prior to the January 2008 NCWM Interim Meeting.  
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6. R epor t of the T ar e W or k G r oup  
 
Source:  NTEP Participating Laboratories (Carryover Item): 
 
Background:  See the 2006 NTETC Weighing Sector Meeting Summary Agenda Item 5, Tare on Multiple Range 
Scales, for additional background information on the earlier Sector discussions and WG developing items and 
recommendations. 
 
During its 2006 annual meeting, the Sector further recommended the NIST technical advisor submit the Tare Work 
Group recommendations to the SWMA S&T Committee. These items were considered by the 2006 NCWM S&T 
Committee.  Following is a brief recap of the recommendations and actions by the NCWM.  Note there is additional 
background information available in the 2007 Final Report of the 92nd NCWM S&T Committee.  
 
6.(a) Add New and Amended Tare Definitions and Tare Requirements 
 
2006 Sector Recommendation:  Add new and amended definitions to facilitate a uniform understanding of the terms 
already used in Handbook 44 (e.g., “tare mechanism,” “tare,” “net,” etc.) in Handbook 44 Appendix D – Definitions. 
 
NCWM Recommendation/Action:  This item became 2007 NCWM S&T Committee Agenda Item 320-9 and was 
given “informational” status. The S&T Committee agreed that lengthy discussions on all of the tare proposals 
demonstrate that, although it is necessary to address tare, the matter is too complex to move forward without a more 
thorough review of all related proposals by the Weighing Sector and jurisdictions.  Consequently, the Committee 
recommended this proposal and other related proposals intended to address tare features remain as Information 
Items for further review and development.  The Committee also agreed that all tare related items, when ready, 
should be presented for voting as a block. 

Discussion:  The NIST technical advisor has incorporated the changes to proposed definition of “tare mechanism” 
as recommended by the S&T Committee and updated the Tare Work Group Handbook 44 “Tare” recommendations 
based on its August 7, 2007, conference call.  The Sector was asked to review the Handbook 44 “tare” 
recommendations and provide the Tare Work Group and the S&T Committee any comment or suggestions (see 
Appendix C–Attachment to Agenda Item 6 for a copy of the Tare Work Group recommendations). 
 
Conclusion:  The Tare WG has completed its work.  The Sector agrees the majority of the proposed language is 
currently verified in Publication 14 with G-S.2. Facilitation of Fraud S.2.1.6.  Combined Zero/Tare(0/T) Key and 
S.2.3. Tare listed as the HB 44 code references.  The WG did not change any existing HB 44 Tare requirements and 
recommended an amended definition for “Tare mechanism.” The Sector also agreed with the WG that the 
highlighted items for calculated weights and the identification of preset tare weights go beyond what is currently 
evaluated by NTEP and recommends these items be split into 320-3 B and 320-3C. 
 
6.(b) Amend Scales Code and AWS Code Paragraph S.1.1.1. Digital Indicating Elements 

 
2006 Sector Recommendation: Amend Scales Code and AWS Code paragraph S.1.1.1. Digital Indicating Elements 
to clarify that a scale can display a “center-of-zero” indication with a load on the platform, provided the indication 
has been zeroed by a tare mechanism while the scale is in the net mode of operation. 

 
NCWM Recommendation/Action:  This item became 2007 NCWM S&T Agenda Item 320-2 and was given 
“informational” status.   This proposal was amended after the 2007 NCWM Interim Meeting to include language 
addressing the “center-of-zero” requirements to coincide with 2007 NCWM S&T Agenda Item 320-1, S.1.1.(c) Zero 
Indication; requirements for markings of indications for other than digital zero indications.  Item 320-1 was 
withdrawn from the agenda making the changes to S.1.1.1.(a) no longer necessary. 

 
At the 2007 NCWM Annual Meeting, the Committee heard testimony from the CWMA, NEWMA, WMD, and 
SMA stating that this item has changed from the original intent to verify that zero tracking could be operable in the 
net mode, to now include the addition of other language which alters the requirement even more. For example, in 
paragraph S.1.1.1.(a), stating “and” instead of “or” would make both requirements mandatory.  Also, if “or” is used 
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instead of “and,” then this proposal lowers the current requirement of ½ e to ¼ e.  The SMA further stated that the 
wording in the proposed paragraph (a) adds a dual requirement inconsistent with Canadian and OIML requirements.  
Therefore, the CWMA, NEWMA, and SMA recommended the proposal be moved back to informational for further 
consideration.   

 
The Committee agreed with comments that the modifications to the originally proposed language in Publication 15 
that now appears in Publication 16 significantly changed the original intent of the proposal.  Additionally, the 
changes to the center-of-zero indication requirements are in conflict with OIML recommendations and Canadian 
requirements. 

 
The Committee recommends the alternate proposal from the WMD in the Committee’s Annual Report become a 
carryover item for the 2008 Committee agenda since that text is consistent with the intent of the original proposal 
from the NTETC Weighing Sector. 
 
Discussion/Conclusion:  The Sector reviewed the above information and agreed to support the WMD language as 
recommended in the 2007 NCWM S&T Committee Final Report on Agenda Item 320-2. 

 
6.(c) Amend Scales Code Paragraph S.1.2.1. Weight Units 
 
2006 Sector Recommendation: Amend Scales Code paragraph S.1.2.1. Weight Units and AWS Code paragraph 
S.2.1. Value of Division Units by adding a note that permits calculated net weights from multi-interval and multiple 
range scales to be in units other than 0, 1, 2, and 5 in order to maintain the accuracy of tare weights when the gross 
weights are in a weighing range with a larger scale division. 
 
NCWM Recommendation/Action:  This item became 2007 NCWM S&T Committee Agenda Item 320-3.  During 
the 2007 NCWM Annual Meeting, the Committee heard comments from the CWMA and NEWMA supporting this 
item with recommendations to change the word “value” to “division” and incorporating the SWMA 
recommendation to modify paragraph S.2.3.   

 
NEWMA pointed out that the proposed amendment to S.1.2.1. appears to be permissive and not a requirement and 
asked if the intent was to prohibit multi-interval and multiple range scales from rounding indicating calculated net 
weights in scale divisions to only 1, 2, or 5 when appropriate or is rounding the scale divisions of 1, 2, or 5 still 
allowed?  The WMD representative to the NCWM Tare Work Group stated that the intent was for the language to 
be permissive because there are a significant number of NTEP-certified devices in the marketplace that round tare 
values before calculating net weights.   

 
The S&T Committee made several modifications to the proposal:  

 
- to clarify the examples in the proposed note to paragraph S.1.2.1., and  
 
- to clarify the SWMA proposed modification to the language in S.2.3. for an exception for multi-interval and 

multiple range scales only applies to the requirement that the value of tare shall be equal the value of the scale 
division. 
 

The Committee also agreed that the words “scale value” should be changed to “scale division” and recommended 
the NIST technical advisor forward the amended proposal to the Tare Work Group and NTETC Weighing Sector for 
their consideration and comment. 
 
During their August 7, 2007, conference call, the Tare Work Group agreed with the recommendations of the S&T 
Committee.  The group also recognized that the proposed note in S.2.1. is inconsistent with OIML R 76.  The Group 
also noted that the R 76 solution to similar examples is to indicate and record net weight calculations where that 
would be mathematically incorrect since the net weight display would be rounded to the value of d based on the 
internal resolution of the gross and tare weights. 
 
Discussion/Conclusion:  The Sector reviewed the above information and provided the S&T Committee with the 
following comments: 
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The Sector supports the item, however it believes there is insufficient information in the example. The example in 
the note for paragraph S.1.2.1 should provide the values for d or e for each weighing range or segment.  
Additionally, the second example should come up with a net value that is different than the first example.   
 
The Sector did not have time to provide alternate examples.  However, the NIST technical advisor agreed to work 
with the WWMA S&T Committee during their annual technical conference that immediately followed the meeting 
of the Weighing Sector. 
 
6.(d) Amend Scales Code Tolerance Paragraph T.N.2.1. General  

 
2006 Sector Recommendation: Amend Scales Code paragraph T.N.2.1. General and AWS Codes paragraph T.2.1. 
General to clarify that tolerances are also applied to net weight indications from a net indication of zero using any 
possible tare load. 
 
NCWM Recommendation/Action:  This item also became 2007 NCWM S&T Committee Agenda Item 320-3.   The 
S&T Committee further modified the proposed formula for subtractive tare in subparagraph 1 that appears in the 
definition of “tare mechanism” to clarify that the combined net and tare net weight value should not exceed the 
permissible gross weight capacity.   

 
The S&T Committee agreed that lengthy discussions on all of the tare proposals demonstrate that, although it is 
necessary to address tare, the matter is too complex to move forward without a more thorough review of all related 
proposals by the Weighing Sector and jurisdictions.  Consequently, the S&T Committee recommended this proposal 
and other related proposals intended to address tare features remain as Information items for further review and 
development.  The Committee also agreed that all tare related items, when ready, should be presented for voting as a 
block. 
 
Discussion/Conclusion:  The Sector reviewed the proposal to amend Scales Code paragraph T.N.2.1. and AWS 
Code paragraph T.2.1 and agreed that it has no additional comments to forward to the NCWM S&T Committee. 
 
7. M inimum Size of W eight and Units I ndications 
 
Source:  2006 Weighing Sector Item 6 (Carryover Item) 
 
Background:  See the 2007 NCWM Specifications and Tolerance Committee Annual Report Item 320-4 “S.1.4.6. 
Height., Definition of Minimum Reading Distance, UR.2.10 Primary Indicating Elements Provided by the User and 
Definition of Primary Indications,” and the 2006 Weighing Sector Summary Item 6 for additional background 
information. 
 
This proposal was originally developed to address a growing problem with the readability of weight indications and 
the values that define transaction information.  Field and laboratory officials indicate both are becoming increasingly 
smaller, as demonstrated in the 2006 Weighing Sector (Item 6) example of a weight display where the actual size of 
the weight values are 23 mm in height, but the unit of measurement (g) is 4 mm in height. 
 
The status of this item was changed to “Developing” during the January 2007 NCWM Interim Meeting and was 
moved to Appendix A as Item 360-2:  Developing Items Part 1, Item 1 Scales.  During the 2007 NCWM Annual 
Meeting, the Committee was informed that the NTETC Weighing Sector will continue to develop this item. 
 
At its 2007 NTEP Participating Laboratory meeting, the weighing device labs discussed this item and reviewed the 
equivalent recommendations in OIML R 76.  It was noted that the minimum height requirement for the weight 
display applied to scales used in direct sale applications with a capacity of 100 kg or less.  Additionally, it was noted 
that R 76 was written to apply to weighing devices that indicated primarily in SI units and that U.S. scales are 
frequently configured with both SI and inch-pound units.  The labs agreed with the suggestion that the proposed 
language for the minimum height of the weight display be limited to scales used in direct sales with a capacity of 
100 kg or less.  The minimum height of the “units” indication only would be applicable to devices with external 
lb/kg switching capability since there would be no chance of facilitating fraud using the lb/kg switching capability.   
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The NIST technical advisor contacted a manufacturer about the labs’ recommendation to revise proposed S.1.4.6.  
The manufacturer believed most products could comply; however, he could not speak for other manufacturers.  He 
also stated that this did not address questions about the minimum size of an annunciator that points to a unit legend 
silkscreen on the scale next to the annunciator. 
 
WMD believes there has been too little discussion on the clarity of the displays and annunciators and perhaps the 
proposal should include language similar to the following Handbook 130 Packaging and Labeling Regulation 
paragraphs: 
 

- 8.1.2. Style of Type or Lettering states that the “declaration or declarations of quantity shall be in such a 
style of type or lettering as to be boldly, clearly, and conspicuously presented with respect to other type, 
lettering, or graphic material on the package, except that . . .,” and   

- 8.1.3. Color Contrast states that the “declaration of quantity shall be in a color that contrasts conspicuously 
with its background  . . .”  

 
Discussion/Conclusion:  The NIST technical advisor amended the proposal to address the concerns and suggestions 
from the manufacturers, NTEP labs, and WMD.  The NIST technical advisor did not develop any changes to the 
proposed definition of “Primary Indications” or to the proposed User Requirements and associated definition for 
“Minimum Reading Distance.”  
 
Manufacturers stated they prefer the proposed paragraph be written so the requirements apply to new NTEP 
applications instead of all devices manufactured after the effective date.  They state that the cost to modify the 
design of the scale displays is not justified considering they have not received comments from their customers 
stating consumers are complaining that the size of the displays are too small.  Additionally, the majority of the 
Sector believed the current definition for “primary indications” in HB 44 is sufficient and that it be deleted from the 
proposal.   
 
The Sector agreed to submit the following revised language to the regional weights and measures associations and 
the NCWM S&T Committee. The Sector also recommends deleting the proposed amendment to the definition of 
primary indications.  Additionally, the Sector did not discuss or make any recommendations on the proposed user 
requirements and definition for “minimum reading distance.” 
 
S.1.4. Indicators. 
 

 

S.1.4.6. Direct Sale Primary Indications - Size and Character.  Scales designed for direct sale applications 
with a capacity of 100 kg (200 lb) or less shall comply with the following: 

(a) 
 

All indications shall be indicated clearly and simultaneously. 

(b) 

 

 All indications and associated descriptive markings (e.g., lb, kg, gross, tare, net, etc.) shall be presented 
in such a style of type or lettering as to be boldly, clearly, and conspicuously presented with respect to 
other type, lettering, or graphics and  shall be at least 2 mm (3/32 in) high. 

(c) 

 

All indications and associated descriptive markings shall be in a color or shade that contrasts 
conspicuously with its background. 

(d) 
 

All primary numeric indications displayed to the customer shall be at least 9.5 mm (0.4 in) high, 

(e) All units and descriptors shall be at least 2 mm (3/32 in) high. 
[Nonretroactive as of January 1, 200X] 
(Added 200X) 
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New Items 
 
8. L evel I ndicating M eans – Out-of-L evel T est  
 
Source:  Paul Lewis, Rice Lake Weighing Systems 
 
Background: Rice Lake Weighing Systems reported there appears to be some confusion within the weighing 
industry regarding the interpretation of the level requirements in Handbook 44 and Publication 14.  Several 
individuals believe the reference to 5 % refers to 5 % of 90 degrees.  This would make the angle for the 
requirements 4.5 degrees.  Therefore, some manufacturers are stating that their devices are “certified” for use out-of-
level up to 4.5 degrees.  
 
Handbook 44 Scales Code paragraph S.2.4.  Level-Indicating Means. states: 
 

Except for portable wheel-load weighers and portable axle-load scales, a portable scale shall be equipped 
with level indicating means if its weighing performance is changed by an amount greater than the 
appropriate acceptance tolerance when it is moved from a level position and rebalanced in a position that 
is out of level in any upright direction by 5 % (approximately three degrees).  The level-indicating means 
shall be readable without removing any scale parts requiring a tool. 
 

Rice Lake reports that the reference to 5 % infers this is based on a grade or slope on a 180 degree plane.  However, 
HB 44 does not clearly state it.  
 
The NTEP director added that 5 % out of level means a rise of 5 % of a 100 % run or, in other words, the increase in 
height is 5 units for every 100 units of run.  That means a 45 degree angle would be a 100 % slope.  Using this you 
can calculate the angle by taking the arctangent of 5/100 or 0.05 which is 2.86 degrees or, rounded off, three 
degrees.   
 
Rice Lake submitted a proposal to amend Publication 14 Digital Electronic Scales Sections 56.  Level-Indicating 
Means - Portable Scales, 63.4. Out-of-Level Test (If Applicable), and 71 Performance and Permanence Tests for 
Type Evaluation of Electronic Vehicle-On-Board Weighing Systems by adding a new note to clarify the 
requirement. 
 
Discussion/Conclusion:  The manufacturers believe that only referencing 3 degrees is sufficient. However, other 
Sector members pointed out that the reference paragraph in HB 44 states that the scale’s weighing performance 
cannot shift by an amount greater than the appropriate acceptance tolerance when it is “placed out-of-level by 5 % 
(approximately three degrees).”  The exact conversion of 5 % to degrees is 2.86°.  As a result, it is possible that a 
portable scale without a level indicating means may comply with paragraph S.2.4. when placed out-of-level by 5 % 
and fail when placed out-of-level by 3°.  Additionally, some Sector members believe this is more an interpretation 
issue that can be better addressed in EPOs, newsletters, etc., and that Publication 14 section 63.4. “Out-of-Level 
Test” uses the phrase “3 ° (or 5 percent)” instead of the language in HB 44 paragraph S.2.4. “5 % (approximately 
three degrees).”  
 
The Sector agreed to recommend the language in Publication 14 be amended to be consistent with HB 44 and that a 
note be added to clarify that “5 percent refers to a 5 percent slope/grade.” 
 
9. W ir eless C ommunication I nfor mation on the C er tificate of C onfor mance (C C ) 
 
Source:  Stephen Langford, Cardinal Scale Manufacturing Co./Detecto Scales Co. 
 
Background:  The Sector was asked to review the 2006 Summary of the Weighing Sector Agenda Item 9 for 
additional background information regarding the development and subsequent recommendation of the type 
evaluation procedures for wireless communication for metrological information.   
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Stephen Langford, Cardinal Scale Manufacturing Co./Detecto Scales Co. stated that in many instances the wireless 
component consists of a separate module connected to the serial port on the indicating device.  This module is 
usually a purchased item although in some instances could be contained within the indicating device enclosure.  
Listing a specific make or model of the wireless module on the indicating device's NTEP Certificate of 
Conformance effectively limits the manufacturer to the use of that specific wireless module which was used in the 
original evaluation.  This presents a problem when, the manufacturer is no longer able to purchase that particular 
device, a more cost-effective substitute is found, or a change is made in the module.  In these instances, the 
manufacturer has no alternative but to have their device re-evaluated in order to maintain the wireless feature on the 
NTEP certificate. 
 
Cardinal/Detecto also recommended that the wireless feature should be listed simply as a "wireless interface" rather 
than listing a specific model of wireless interface module.  This would allow other types of wireless modules to be 
substituted without having to submit the device for further examination. 
 
Cardinal/Detecto also stated that NTEP is concerned with the manner in which the indicating or transmitting device 
and the peripheral or receiving device responds to the loss or degradation of the wireless signal.  NTEP is not 
concerned with the manner in which the data is transmitted or the frequency or type of modulation or encryption 
method.   NTEP’s primary concern, however, is that an incorrect weight value is not displayed, recorded, or 
otherwise interpreted as a valid weight.  This is a function of the indicating device and/or the receiving device and 
not that of the wireless module.  Therefore, the characteristics of the wireless module itself are not metrologically 
significant and, hence, do not need to be listed on the NTEP certificate. 
 
Discussion:  The Sector reviewed the background information and discussed the recommendation to amend the 
information on the NTEP CC to discontinue listing the specific model of the wireless interface and list the “wireless 
interface” as a feature or option on the NTEP CC. 
 
The Sector also discussed the value of listing the specific model of the wireless communication device(s) on the 
scale CC since the majority of the devices are added onto the device as opposed to being an integral part of the scale. 
An example of an integral wireless communication scale is a crane scale where the load-receiving element is 
remotely located from the user operator and indicating element.  Alternatively, a crane scale can have wireless 
communication through a non-integral wireless device provided by the OEM or a third party supplier.   
 
Manufacturers stated that it would be difficult for the holder of a CC to keep the CC up-to-date due to the frequent 
turnover of suppliers and models of wireless communication devices. A participating laboratory stated that using a 
wireless device is equivalent to a cable that connects separable elements.  Other manufacturers stated that the non-
integral devices not submitted for NTEP verification, including third party add-on devices, should be permitted 
provided the “wireless communication” of digital information was verified during type evaluation with a 
representative wireless communication device.  The manufacturers also stated that this policy should not apply to 
wireless devices that transmit analog information from a WLRE and the indicating element. 
 
Conclusion:  Based on the above discussion, the Sector stated that it is not necessary to indicate the specific model 
of a wireless device on a CC.  Additionally, it was noted that Publication 14 does not require the model designation 
of the wireless device be listed on the CC.  The Sector recommended the term “wireless interface” be listed as a 
“Standard Feature or Option” on the CC rather than listing the specific model of the wireless device.  The Sector 
also recommended that the manufacturer and model of the wireless device be included in the “Test Conditions” 
portion of the CC to be consistent with the technical policy in Publication 14 Section B. Certificate of Conformance 
Parameters which states that only the features and options evaluated will be included on the CC.   
 
During the development of the Sector summary, the NIST technical advisor reviewed Publication 14 to determine if 
changes were needed in case the Sector recommendation was in conflict with existing technical policies and 
checklist procedures.  Although it appears there are no conflicts, the technical advisor recommended the following 
changes highlighted in underlined and shaded text to section 11.19. to facilitate consistent application of the Sector 
recommendation.  The technical advisor believes that no changes to Publication 14 Section B. Certificate of 
Conformance Parameters and the procedures in sections 11.19.1 through 11.19.6 are required. 
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11.19. As used in this section, a wireless communications device may include weighing elements, 
load-receiving elements, indicating elements, recording elements (output), etc., with integral 
or separate add-on communication devices 

  

capable of transmitting and/or receiving 
metrological information between elements.  

In order for the wireless communication capability to be listed on the CC, tThe following 
procedures shall be used to evaluate indicating elements that communicate digital weight and 
other information from separable load-receiving elements (LRE) or other peripheral 
equipment (i.e., PC or remote control) by means of a radio transmitter/receiver or other 
wireless communication devices.  At least two (2) complete devices (e.g., crane scales), or a 
combination of separable indicating, LRE, and recording elements

 

 shall be evaluated to 
ensure: 

 11.19.1.  . . .  

 
 
10. H opper  Scale Design Par ameter s - T echnical Policy  
 
Source: NTEP Participating Laboratories 
 
Background: Currently due to changes in some State requirements, hopper scales used in concrete batch plants need 
to be NTEP certified. This presents a concern as to what defines the "type" of hopper scales since there are a 
multitude of hopper scale variants in order to fit different installations and applications. Also, as the labs discussed, 
“what characterizes the parameters that will be covered on a single NTEP CC? 
 
With concrete batch plants in particular, there can be several different shapes, capacities, numbers of supports, 
method of load application (tension/compression), and permanent/portable designs, etc., all at one installation site.  
 
No specific information is contained in Publication 14 regarding the tests required for these different parameters.  
 
This item was discussed at the May 2007 NTEP Lab meeting.  The labs were not in agreement as to the parameters 
that would define the device type. The labs were also not in agreement as to whether or not these different 
parameters should be contained on a single NTEP CC or each different parameter should be on a separate NTEP 
CC. The only parameter listed in Publication 14 is rectangular or circular hopper. There is no mention of number of 
supports, supports above or below (tension or compression), or several other parameters in Publication 14.  During 
the meeting, the labs discussed this issue and could not reach consensus. The labs did develop a list of possible 
parameters to consider.  
 
The following is a list of design (type) and installation parameters regarding Hopper Scales developed by the NTEP 
labs during their May 2007 Annual Meeting: 
 
1. Hopper shape (rectangular, round or oval)  
2. Load cell type (suspension vs. compression)  
3. Portable vs. permanent installation  
4. Mechanical  
5. Electronic  
6. Electro-mechanical  
7. Number of supports  
8. Material input and output mechanism  
9. Accuracy class, no. of divisions, (based on information provided by the applicant)  
10. Peripherals  
11. Tolerance values, (Class III, Class III L, Grain, Construction Material, ABWS etc.)   
 
Discussion:  The NIST technical advisor reported on the NTEP laboratories’ discussion just prior to the Sector 
meeting and noted the following items that need to be reviewed or addressed: 
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− Publication 14 only discusses some of the parameters for circular or rectangular designed hopper scales.   
− The list of design parameters started by the labs should be reviewed and discussed.   
− Publication 14 must cover the HB 44 differences between Class III, III L, and construction material hopper 

scales.   
− How should the multiple variations of hopper scales in an installation used for a single evaluation be 

treated.   
− How many certificates need to be issued if there are different types of scales in one installation?   
− What tests need to be done?    
− What can be covered in a single evaluation and CC?   
− “Modification of type” technical policies are needed since there are scale retrofits that convert mechanical 

scales to full electronic scales and hoppers to hopper scales.    
− How are current active CCs going to be treated when an application is received to revise the CC?   
− CCs for only lever systems without the tank/hopper.   

 
The Sector was asked to review and discuss these items (and others that may not be listed) and to provide some 
technical guidance to the NTEP director and the NTEP labs.  The labs were asked to determine whether or not each 
parameter is metrologically parameter and then develop recommendations to amend Publication 14, Section B.6. 
“Certificate of Conformance Parameters for Weighing Systems Using a Tank or Hopper Load-Receiving Element.” 
accordingly  
 
The discussion was focused strictly on hopper scales since the parameters listed above are not common to other 
weighing devices.   
 
Don Onwiler indicated that an increasing number of NTEP applications for hopper scales are being received, 
particularly for hopper scales used in concrete batch plants.  Designs of these scales vary greatly by geometric 
shape, number and type of load cells, methods of support, etc.  Don added that the term “hopper scale” is 
insufficient to describe the “type.”  Publication 14 Administrative Policy states the definition of “type” as one that 
“positively identifies the design” and may vary in models and parameters.  Publication 14 does not provide 
sufficient tests to address the various designs and fails to provide guidance on what needs to be tested.  Additionally, 
questions arose regarding what information needs to be included on a CC.  Don is concerned that some CCs already 
issued have far too many things included based on the number devices submitted for evaluation.  Many Sector 
members had strong opinions regarding different characteristics, e.g., number of supports, different shapes, etc.   
 
Publication 14 includes a definition of the word “type.”  Don Onwiler interprets the definition to mean that each 
design is a type; for example, a rectangular hopper and a round hopper are different designs and therefore are also 
different types.  The number of load cells and the kind of load cells used also affect design.  Don’s objective was to 
define design so we know how much to include on a single CC since the CC must be limited to a single design.   
 
Stephen Patoray agreed these different parameters mentioned by Don need to be tested, yet Publication 14 does not 
indicate this.  If these examples are determined to be a different design or type, then a separate CC is needed for 
each. However, a single installation being evaluated can have several hopper scales that differ in many of the above 
parameters. NTEP needs guidance.  Also, how many CC are issued in this kind of example?  
 
No one disagreed about the test to be performed.  However, there is no guidance on what is to be listed on the CC, 
what describes a family, and which sample in the family is selected for evaluation. 
 
Conclusion:  Since there was no specific recommendation submitted on this agenda item, the Sector could not come 
to a consensus on the questions raised on this item and suggested that a hopper scale work group be established to 
(1) define what is a type, and (2) determine selection of device(s) to be submitted for evaluation, modifications that 
can be made to the type, and whether or not multiple types can be listed on a CC.   Stephen Patoray and Don 
Onwiler volunteered to develop specific proposal to be considered by the Sector during the 2008 NTETC Weighing 
Sector Annual meeting. 
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11. M ethod of Sealing – Set-up and V er ification of C alibr ation/C onfigur ation A ccess  
 
Source: NTEP Director 
 
Background:  At the 2003 NTEP Participating Laboratory meeting, the participating labs reported examples where 
a device could be sealed with a physical security seal while the device had been configured with access to external 
means to change calibration and configuration parameters.  The labs have been using HB 44 General Code 
paragraph G-S.2. Facilitation of Fraud to require the applicants to correct this problem.   
  
The discussion in 2003 was to address a specific deficiency that was found in several devices at that time. At least 
one device manufacturer attempted to address this deficiency with changes to the device function. This device was 
evaluated and based on the input from the NTEP lab, the NTEP Committee chair and the NTEP director; it was 
determined that this device met the requirements. Currently several NTEP labs do not believe that this "fix" is 
acceptable.  
 
It was requested that the Sector review the item from the NTETC Weighing Sector Annual Meeting 
September 11-13, 2003, in Fresno, California, FINAL Summary, Item 18. Physical Security Seals on Scales with 
External Calibration Capability. 
 
There is still disagreement among the NTEP labs on this topic. There may be a problem with Pub 14 since the 
current procedures and type evaluation requirements are not fully supported by HB 44 since the changes were made 
to Pub 14 in the anticipation of changes to HB 44 and the changes to HB 44 were never submitted.  
 
Discussion:    There is disagreement among the NTEP labs on this topic. If you review the 2003 item from the 
Sector, changes were made to Pub 14 in the anticipation of changes to HB 44. The changes to HB 44 did not happen. 
There may be a problem with Pub 14 since the current procedures and type evaluation requirements are not fully 
supported by HB 44.  
 
Stephen Patoray described the issue and indicated there were numerous scales that NTEP had already evaluated with 
this feature (i.e., an internal jumper that if left installed after calibration would allow someone to go into a set-up 
mode whenever they desired). The devices in question had a “calibration” switch that enables external keyboard 
calibration and configuration adjustments.  The operator’s manual clearly stated that the switch must be returned to 
its initial position to disable the external adjustment capability for “legal-for-trade” applications.  The “fix” that was 
accepted required the person going into the set-up mode to answer the question “Is this a legal-for-trade device?”  If 
answered “yes,” you had to flip a switch to get out.  The only fool proof way was to make two different scales – one 
scale for legal-for-trade applications and one for non-legal-for-trade applications.  Building two different scales was 
determined to be cost prohibitive.     
 
Some members of the 2007 Weighing Sector stated that the 2003 Weighing Sector changes to the 2004 Edition of 
Publication 14 sufficiently addressed this problem provided device owners and service agents configured the device 
according to set-up and calibrations procedures published in the instruction manuals provided by the manufacturer. 
Allowing this feature permits an inspector to seal the device not knowing if it is in the set-up mode because he may 
not have a copy the CC that has instructions on how to verify the “legal-for-trade” status of the scale. 
 
The Sector considered amendments to the General Code User Requirements to include language that: 
 

1. A device shall “be installed and a security means enabled 

2. A device shall be located, or such facilities for normal access thereto shall be provided to permit inspecting 
and applying security seals 

in accordance with the manufacturer's 
instructions” in paragraph G-UR.2.1. Installation. 

according to the manufacturer’s instructions

3. A security seal shall be appropriately affixed

 to the device in paragraph 
G-UR.2.3. Accessibility for Inspection, Testing, and Sealing Purposes. 

 according to the manufacturer’s instructions 

 

to any 
adjustment mechanism designed to be sealed in paragraph G-UR.4.5. Security Seal. 
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The Sector decided that changes to the User Requirements would not be suitable since users and officials may not 
always have access to the manufacturer’s instructions; the Sector, therefore, developed the following proposed 
amendment to General Code paragraph G-S.8. Provisions for Sealing Electronic Adjustable Components: 
 

G-S.8.  Provision for Sealing Electronic Adjustable Components. - A device shall be designed with 
provision(s) for applying a security seal that must be broken, or for using other approved means of 
providing security (e.g., data change audit trail available at the time of inspection), before any change that 
detrimentally affects the metrological integrity of the device can be made to any electronic mechanism. 
[Nonretroactive as of January 1, 1990] 
 
A device may be fitted with an automatic or a semi-automatic calibration mechanism.  This mechanism 
shall be incorporated inside the device.  After sealing, neither the mechanism nor the calibration process 
shall facilitate fraud. 

 
Conclusion:  The Sector agreed to submit the proposed language to amend G-S.8. Provisions for Sealing Electronic 
Adjustable Components. to the NCWM S&T Committee.  

Next Sector Meeting 
 
Discussion/Conclusion:  Measurement Canada (Ottawa) is the next laboratory location in the normal rotation of 
NTEP participating laboratories.   
 
The Sector was asked to discuss these and other locations and make a recommendation for the date and location of 
the 2008 Annual Meeting of the NTETC Weighing Sector.   
 
It was reported by some of the Sector members that several industry and weights and measures associations 
meetings and conferences are being held in September 2008, including the WWMA (Alaska), the CWMA 
(Oklahoma), and the American Railway Engineering and Maintenance-of-Way Association (Utah).  A suggestion 
was made to have the Sector meet in conjunction with one of these associations since it would eliminate an extra trip 
for many sector members attending one or more of these meeting.  However, the Sector agreed to recommend that 
the next meeting of the NTETC Weighing Sector be held in Ottawa, Canada, and that consideration be given to 
schedule a date that does not conflict with the above-mentioned association meetings and conferences.    
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Appendices 
 
 

A ppendix A  - R ecommendations for  A mendments to Publication 141

 
 

 
Agenda Item 1-  CLC Type Evaluation Tests on Railway/Vehicle Scales – Technical Policy 
 
E. Modification of Type (Digital Electronic Scales Checklist 12-13) 
 
7.   

 

Adding a dump-through option/modification, without modifying the lever system or load cell placement, 
to vehicles, railway track, or combination vehicle/railway track scales where the vehicle load support 
primarily comes from the beams and girders on a scale with a combination steel and concrete weighbridge 
or all steel weighbridge construction, does not require evaluation for an existing CC to apply, however, the 
modification option must be listed on the CC. 

8.   Adding a dump-through option/modification, to vehicle, railway track, or combination vehicle/railway 
track scales with other than beam and girder design does requires an a full 

 

evaluation to be listed on a new 
or existing CC.  

9.           

 

Adding a rotary dump feature/option/modification to a railway track scale requires an a full evaluation 
to be listed on a new or existing CC. 

 

10.        Adding a vehicle scale feature or option to an active railway track scale CC does not require additional 
evaluation provided that:     

b. 

 

The shift test data (located over the sections and mid span between sections) be used to demonstrate 
compliance with the CLC requirements for the vehicle portion of the scale. 

c. 

 

The emin for the vehicle scale is the smallest emin value that was evaluated on the railway track scale 
certificate.   

d. 

 

The CLC for the vehicle scale portion of the device must not exceed the maximum test weight used for 
the section test of the railway track scale.  The CLC listed on the CC shall be no greater than what would 
be permitted in Section B. 8. d. 

e. The design of the LRE is no wider than 12 feet (See footnote 3 in Section B. 8.1. c.).
 

   

 
The railway track scale is a beam and girder design. 

 
Agenda Item 2. In-Motion Railway Track Scale Performance and Permanence - Technical Policy (Carryover)  

68. Performance Tests for Railway Track Scale Controllers
 

 Used to Weigh In-Motion 

 
Performance tests are conducted to determine compliance with the tolerances.  The tests described here apply 
primarily to the indicating element, the in-motion system controller (which may include the indicating element), and 
recording element(s)

                                                 
1 Recommended changes to Publication 14 are indicated in shaded, strike out, and underlined text. 

.   
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The in-motion system controller performance tests are to be conducted with a railway track scale load-receiving 
element used in an “in-motion” railway track scale application without the use of simulation devices (e.g., load cells, 
sensors, and other digital inputs intended to simulate actual use).   

It is assumed that the weighing/load-receiving element used during the test has already been examined and been 
found to comply with applicable requirements in Section 69.  If the design and performance of the weighing/load-
receiving element is to be determined during the same test, the applicable requirements for in Section 69. 
Performance and Permanence Tests for 
 

Railway Scales Used to Weigh Statically must also be referenced. 

The following checklist provides specific items to be checked on an in-motion railway track scale 
 

system controller. 

68.1. Insure Assure that the in-motion controller scale will not indicate or record a 
weight when the train speed exceeds the manufacturer's declared 

Yes �  No �  N/A � 
allowable limit. 

68.2.-  68.7.  (no change) Yes �  No �  N/A � 

68.8. On installations systems where cars are not to be coupled during in-motion 
weighing, (i.e., uncoupled-in-motion weighing systems) the in-motion controller 

Yes �  No �  N/A � 

instrument must selectively prevent the weight of coupled cars from being 
recorded. 

68.9. When the primary indication or recorded representation digitizer indicates zeros 
for the weight of a railcar, a message must be printed indicating the nature of the 
fault. 

Yes �  No �  N/A � 

 

(editorial) 

Handbook Compliance 
 
Appropriate l

 

Laboratory tests of the indicating element must be completed prior to the field performance and 
permanence testing to assure compliance with the applicable requirements of Handbook 44.   

If the WIM Controller to be tested incorporates an indicating element with NTEP approval and the indicating 
element to be tested processes only digital information ("indicators"), then the laboratory test for Influence Factors 
may be waived. 
 
Test Standards (no change) 
 
Performance Test (no change) 
 
Permanence Test  
 
The permanence test shall be conducted after a minimum of 20 days after successful completion of the initial 
performance test.  It is recommended that the performance tests described above be repeated.  However, if the 
original test car is not available, the static test may be conducted with a composite test car.  The results of this test 
must be within the in-motion tolerances specified in Handbook 44.  If the device does not meet these tolerance 
limits, the entire test must be repeated, including successful initial performance testing and a subsequent test after a 
minimum of 20 days. 
 
Determine the Type of Test: (no change) 
Rail Scale Testing (no change) 
Inspect the Scale (no change) 
The Static Test (no change) 
The In-
Recording Results, Coupled-In-Motion Test Individual Car: (no change) 

Motion Test 
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Agenda Item 4.(b) G-S.5.6.1. Indicated and Recorded Representation of Units – Appropriate Abbreviations and 
Table 1. Recorded Representation of SI Units on Equipment with Limited Character Sets 
 
12. Values Defined 
Code References:  G-S.5.2.4., G-S.5.3.1., G-S.5.6., and G-S.5.6.1. 
 
Graduations, indications, and recorded values that are intended to have specific values shall be adequately identified 
by a sufficient number of figures, words, and symbols.  These defining terms shall be uniformly placed relative to 
the graduations, indications, and recorded values and as close as practical to them without interfering with their 
readability.  When SI units are used, the symbols shall comply with those given in Table 1 of the General Code 
(Section 1.10 of Handbook 44).  Other symbols shall comply with the abbreviations given in Appendix C (General 
Tables of Units of Measurement) in Handbook 44 or NIST Special Publication SP 811 “Guide for the Use of 
International System of Units (SI).”  Other symbols shall comply with the abbreviations given in Appendix C 
(General Tables of Units of Measurement) in Handbook 44.  Exceptions are the abbreviations for “carat” (c or ct), 
U.S. short ton (ton or TN), and U.S. “long ton” (LT), and the “grain
 

” in Publication 14 DES Section 76.  

76. List of Acceptable Abbreviations/Symbols 
Device Application  Term   Acceptable Not Acceptable 

Values Defined: 

SI Units Table 1 of the General 
Code 

 

NIST Special Publication 
811 - “Guide for the Use of 

International System of 
Units (SI).” 

Notes on SI Units: 
• lower case "kg" on display panels & keys 
• lower case "kg" shall 

acceptable only if lower case “kg” cannot be printed 

should be used for printing 
when possible; upper case "KG" is  

upper case "KG" 

Other symbols HB 44 Appendix C - 
General Tables of Units of 

Measurement

And Measures, HB44* 

 General 
Table of Weights 

 

 
 
 
 
Agenda Item 4.(c) G-S.8.1. Multiple Weighing or Measuring Elements that Share a Common Provision for 
Sealing 
 
10.  Provision For Metrological Sealing of Adjustable Components or Audit Trail  
Code References: G-S.8.1. and   S.1.11. 
10.11 A change to a sealable metrological parameter (calibration or configuration) of 

any element shall be individually identified (Note: Compliance with this section 
is required on devices submitted for evaluation and manufactured on or after 
January 1, 2010). 

Yes �  No �  N/A � 

 Examples of acceptable identification of a change to a metrological parameter of an 
element include but are not limited to: (Check which solution is used on the device.) 
    A broken, missing, or replaced physical seal on an individual element. 



NTETC Weighing Sector DRAFT Summary 
Appendix C.  Attachments 

NTEP - D23 December 17, 2007 

    A change in a calibration factor or configuration setting for each 
element. 

    Display of the date of or the number of days since the last calibration 
event for each element. 

    A counter indicating the number of calibration and/or configuration 
events per element. 

   

 

Other.  (Describe the solution to identify the method of sealing for 
each individual element.) 

 
                                                        

 

 
Agenda Item 4.(e) Bench/Counter Scale Shift Test and Definitions 

31. Multi-Interval Scales 
 
A multi-interval scale is an instrument having one weighing range that is divided into partial weighing ranges 
(segments). Each weighing range (segment) is defined by its division size, its minimum capacity, and its maximum 
capacity.  The selection of the appropriate weighing range (segment) is determined automatically according to the 
load applied, both on increasing and decreasing loads.  The shift test shall be conducted at 30% to 35% 

 

one-half the 
capacity of the scale.  Corner tests, if appropriate, shall be run at one-quarter of the scale capacity.  The number of 
scale divisions, n, for each weighing range (segment) is determined by dividing the maximum capacity of the 
weighing range (segment) by e of the same weighing range (segment). In the case of multi-interval scales, e must be 
equal to d (See NIST Handbook 44 Scales section S.5.3.). 

63. Performance and Permanence Tests for Platform Scales With Four or Less Load Supports Counter 
(Bench) Scales (Including Computing Platform Scales with Computing Capability

63.3. 

) page DES-90. 

 Shift Test  
 
Test with test loads equal to 30 % to 35 % 

 

one-half  capacity as specified in N.1.3.17. and at test positions as 
illustrated below. 

 

 
 

 
63.7. Field Permanence Tests 

Bench, Counter, Hanging, and 
Platform Scales with one Single Load 
Cell. 

A B 

C D 

Bench, Counter and Platform Scales 
with More Four or Less Than one 
Load Supports.  

A 

D B 

C 
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Review performance of the width of zero, zone of uncertainty, sensitivity, and discrimination near zero and at or 
near capacity. 

Make certain that movement of the load cell cable does not affect the "live" load. 

A minimum of four sets of increasing-load, decreasing-load, and shift tests are to be conducted at the evaluation 
installation at the start of the field permanence test.  The scales are to be tested to capacity using certified test 
weights.  The results of all increasing-load, decreasing-load, and shift tests conducted during the initial tests must be 
within acceptance tolerances.  If scale repeatability is very good (e.g., <0.5d) the fourth test may be waived. 

 •  

 • On the first increasing-load test, when 30 % to 35 % one-half capacity is reached, perform a shift test 
with the 30% to 35% 

 

one-half capacity load located in each quadrant.   (Be careful to avoid back-
weighing.) 

•  

 • On the third increasing-load test, perform a shift test at 30 % to 35 % one-half capacity with the

 

 load 
located in each quadrant. 

64. Performance and Permanence Tests For Platform Scales With No More Than Four Load Supports (Field 
Permanence Tests)

64.1. 

 Floor Scales page DES-93. 

Initial Type Evaluation Performance Test 

Initial Review 
•  

A minimum of four sets of increasing-load, decreasing-load, and shift tests are to be conducted at the evaluation 
installation as the start of the field permanence test.  The scales are to be tested to capacity using certified test 
weights.  The results of all increasing-load, decreasing-load, and shift tests conducted during the initial permanence 
tests must be within acceptance tolerances.  If scale repeatability is very good (e.g., <0.5 d), the fourth test may be 
waived. 

 •  . . . 

 • On the first increasing-load test, when 30 % to 35 % one-half capacity is reached, perform a shift 
test with the 30 % to 35 % 

 

one-half capacity load located in each quadrant.   (Be careful to avoid 
back-weighing.) 

• On the second increasing-load test, perform a corner test at 1/4capacity. 

 • On the third increasing-load test, perform a shift test at 30 % to 35 % 

 

one-half  with test load 
located in each quadrant. 

 
 
Agenda Item 8. Level Indicating Means – Out-of-Level Test 
 
56. Level-Indicating Means - Portable Scales  
Code Reference:  S.2.4. 
 
Portable wheel-load weighers and portable axle-load scales intended for law enforcement must weigh accurately 
when placed out-of-level by 5 percent* 
 

(approximately 3 degrees). 

A portable scale which is intended to be moved must either be equipped with a readily observable level-indicating 
means (typically a bubble level) or the scale must still weigh accurately when placed out-of-level by 5 percent 
(approximately 3 degrees).  Weighing accurately means the results must be within acceptance tolerance.   
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*Note: 5 percent refers to 5 percent slope/grade 

 
63.4. Out-of-Level Tests (If Applicable) 

 If the scale is not equipped with a level-indicating means, it must be tested in an out-of-level condition to 
determine compliance with paragraph S.4. Leveling-Indicating Means. 

 63.4.1. Place one side of the scale 5 percent* (approximately 3 degrees)

 

3 degrees (or 5 percent) out-of-level 
with respect to the width axis of the scale.  Zero the scale.  Conduct a shift test1 and increasing and 
decreasing load tests. 

63.4.2. Place the opposite side or the scale out-of-level, zero, and repeat tests. 

 63.4.3. Place the front of the scale 5 percent* (approximately 3 degrees)

 

3 degrees (or 5 percent) out-of-
level with respect to the length axis of the scale.  Zero the scale and conduct the shift, increasing, 
and decreasing load tests. 

63.4.4. Place back of scale out-of-level, zero the scale, and repeat tests.  All test results must be within 
acceptance tolerances.  If the scale fails any of these tests, a level-indicating means is needed. 

  
 

*Note: 5 percent refers to 5 percent slope/grade. 

71. Performance and Permanence Tests for Type Evaluation of Electronic Vehicle On-Board Weighing Systems 
 
Out-of-Level Tests 
 
A vehicle on-board weighing system shall operate within tolerance when the weighing system is out-of-level up to 5 
percent (approximately 3 degrees); Note that 5 percent refers to 5 percent slope/grade

 

.  However, beyond the 3 
degrees or 5 percent, if the accuracy is affected by out-of-level conditions normal to the use of the device, the 
system shall be equipped with an out-of-level sensor that inhibits the weighing operation when the system is out-of-
level to the extent that the accuracy limits are exceeded. 
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A ppendix B  - M eeting A ttendees 
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Appendix C - Attachments 
 
A ttachment for  A genda I tem 5 
 
D. Force Transducers (load cells) to be Submitted for Evaluation 
 
Force transducers (load cells) of essentially the same design may be considered to form a family that can be listed on 
an NTEP CC.  If force transducers (load cells) within a family are made from different materials, such as aluminum, 
alloy steel, or stainless steel, then all material types must be submitted for evaluation.  If the force transducers (load 
cells) within a family are available in either a 4-wire or 6-wire version, then at least one 4-wire version and one 
6-wire version must be evaluated.  This policy applies to all applications for new or amended NTEP Certificates of 
Conformance received after January 31, 2007.  This policy is non-retroactive for NTEP Certificates of Conformance 
issued prior to February 1, 2007. 
 
Under the Mutual Acceptance Arrangement (MAA) for the International Organization of Legal Metrology (OIML), 
it is possible to obtain either an NTEP CC or an OIML R 60 Certificate or both with a single evaluation.  NCWM is 
a utilizing participant under the MAA and as such will accept test data from issuing participants within the MAA.  
Evaluations performed by NTEP laboratories can only result in an NTEP CC.  These certificates can cover a family 
of force transducers (load cells) based on the evaluation of representative samples from the family.  In order to 
determine which specific models of force transducers (load cells) are to be used for evaluation, the following 
selection criterion shall be used: 
 

1. 
 

Evaluation of New Force Transducers (load cells) for NTEP Certificates Only 

Required Information 
 
The following information is required from the manufacturer for review and selection of sample force transducers 
(load cells): 
 

a. Properly completed request for evaluation 
 

b. A drawing of each capacity force transducer (load cell) within the family to substantiate that they are 
of the same basic design 
 

c. A determination of quality or accuracy class 
 

d. Maximum number of scale divisions requested (n-max) 
 

e. Minimum verification scale division requested (V-min) 
 

f. Force transducer (load cell) capacities 
 

g. The type(s) of material from which the force transducers (load cells) are made 
 
h. As applicable, outline dimensions and general description illustration of any special equipment 

(loading fixtures, interconnection boxes, etc.) intended to accompany the force transducers (load cells) 
submitted 
 

i. A complete set of test data on the force transducers (load cells) submitted for evaluation.  (Test data is 
only required for those force transducers (load cells) submitted for type evaluation; test data for each 
capacity model in the family is not required.) 
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j. The technology employed by the force transducer (load cell); e.g. strain gage (analog or digital), 
hydraulic, vibrating wire, piezoelectric, or other.  Applicants for analog strain gage force transducers 
(load cells) must indicate on the application whether 4-wire or 6-wire (or both) design force 
transducers (load cells) are included in the family. 

 
Note:  The manufacturer may market force transducers (load cells) with a smaller number of scale divisions (n-max) 
and/or with a larger V-min value than those listed on the approval certificate; however, the force transducer (load 
cell) or accompanying documentation must be marked with the appropriate n-max and V-min for which the force 
transducer (load cell) may be used. 
 

Selection Criteria 
 

A. Selection of force transducers (load cells) from the family shall be based on the following considerations: 
 

1. The selection of force transducers (load cells) shall be such that the number of force transducers (load cells) 
to be evaluated is minimized. 

 
2. Where force transducers (load cells) of the same capacity belong to different groups within the family, 

approval of the force transducer (load cell) with the best metrological characteristics (greatest nmax, smallest 
vmin) implies approval of the force transducers (load cells) with the lesser metrological characteristics.  
When a choice exists, the force transducers (load cells) with the best metrological characteristics shall be 
selected for the evaluation. 

 
3. Force transducers (load cells) with a capacity in between the capacities evaluated, as well as those with a 

capacity greater than the largest capacity model tested, but not over five times the largest capacity 
evaluated, are deemed to be certified. 

 
4. For any family of force transducers (load cells), the model with a capacity nearest the center of the range of 

capacities and with the best metrological characteristics shall be selected for evaluation.  When the ratio of 
the largest capacity force transducer (load cell) within the group or family to the smallest capacity force 
transducer in the same group or family is 10:1 or less, a cell with a capacity nearest the center of the range 
shall be selected.  The capacity of the selected cell shall not have a ratio greater than 5:1 in regard to the 
capacity of the force transducers (load cells) at the each extreme of the capacity range.  If this is not 
possible, a second force transducer (load cell) must be selected for evaluation (see Item 5 below).  If the 
selected mid-range capacity cell cannot be evaluated due to laboratory limitations, the NTEP representative 
should be contacted to select the specific model for evaluation. 

 
5. When the ratio of the largest capacity force transducer (load cell) within the group to the smallest capacity 

force transducer (load cell) within the same group or family significantly exceeds 10:1, then another force 
transducer (load cell) shall be selected for evaluation.  The selected force transducer (load cell) shall have a 
capacity between 5 and 10 times that of the first force transducer (load cell) that was selected for 
evaluation.  When no capacity meets this criteria, the selected force transducer (load cell) shall be that 
having the smallest capacity that exceeds 10 times that of the nearest smaller capacity force transducer 
(load cell) that has been selected for evaluation.  Should the capacity of the selected cell exceed the 
capacity of the greatest capacity model in the family or group by a ratio greater than 10:1, an additional 
model must be selected for evaluation. 

 
6. If both 4-wire and 6-wire designs of force transducers (load cells) are included in the family, then at least 

one of the selected models for evaluation shall be of the 4-wire design and at least one of the remaining 
models shall be of the 6-wire design. 

 
7. If the family of force transducers (load cells) includes two or more types of material used for construction 

of the device, then at least one of the selected models for evaluation shall be of each type of material used 
for construction. 
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8. If the family of force transducers (load cells) includes two or more means of environmental sealing 
(potting, welded cups, etc.), then at least one model using each sealing means shall be selected for 
evaluation. 

 
9. If the family of force transducers (load cells) includes two or more output levels (2 or 3 mV/V), then at 

least one model with each output level shall be selected for evaluation. 
 
B. Examples of force transducer (load cell) model selection for evaluation: 
 

a. Force Transducer (load cell) Family A characteristics 
1. Both stainless steel and alloy steel models 
2. 2 mV/V and 3 mV/V outputs 
3. Bending beams in smaller capacities and shear beams in larger capacities 
4. 4-wire and 6-wire designs 
5. nmax is 5000 on all models 
6. Potting or welded metal cup sealing variations 
7. All vmin values equal to 0.015 % of cell capacity 
8. All capacities in pounds: 

500, 1000, 2000, 2500, 4000, 5000, 7500, 10 000, 15 000, 20 000 
 

The following cell models would be selected for evaluation: 
 

• One - 500 lb stainless steel, potted, 3 mV/V, 4-wire bending beam cell 
• One - 2500 lb alloy steel, potted, 2 mV/V, 4-wire shear beam cell 
• One - 15 000 lb stainless steel, welded, 3 mV/V, 6-wire shear beam cell 

 
Note that Item 2 in Part A above is not applicable in this situation since the metrological characteristics (nmax and 
vmin for all of the models are equivalent. 
 
Note that Item 3 in Part A above is met since the 20 000 lb model is less than five times the capacity of the greatest 
capacity model selected for evaluation (15 000 lb). 
 
Note that Item 4 in Part A above is met since the 2500 lb capacity model of force transducer (load cell) is the closest 
to the center and is able to meet the requirements in both Item 4 and 5 and therefore was selected for evaluation. 
 
Note that Item 5 in Part A above is met since the ratio between the capacities of the models selected for evaluation 
does not exceed five. 
 
Note that Item 6 in Part A above is met by having at least one of the models selected of a 4-wire design and at least 
one of the models selected of a 6-wire design. 
 
Note that Item 7 in Part A above is met by having at least one of the models constructed from each type of materials 
used. 
 
Note that Item 8 in Part A above is met by having at least one of the selected models with each environmental 
sealing method employed within the family. 
 
Note that Item 9 in Part A above is met by having at least one of the selected models with a 3 mV/V output and at 
least one with a 2 mV/V output. 
 

b. Force Transducer (load cell) Family B characteristics 
1. Compression cells constructed from either alloy steel or stainless steel 
2. All cells are Class III L 
3. Cells from 10 000 lb to 75 000 lb have an n-max of 7500 and cells from 50 000 lb to 200 000 lb have 

an nmax of 10 000 
4. All cells are 2 mV/V 
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5. All cells have the same environmental sealing 
6. All cells have vmin values equal to 0.018 % of their capacity 
7. All cells are of 6-wire design 
8. Cell capacities are: 

10 000; 25 000; 50 000; 75 000; 100 000; 200 000 
 
 The following models would be submitted for evaluation: 
 

• One - 50 000 lb with an n-max of 10 000 in stainless steel 
• One - 10 000 lb in alloy steel 

 
Note that Item 2 in Part A above is met with the selection of the 50 000 lb model with an nmax of 10 000 since it has 
the best metrological characteristics. 
 
Note that Item 3 in Part A above is met with the selection of the 10 000 lb model.  Selection of the 200 000 lb model 
could have taken place but the 10 000 lb model was chosen because of the ease of testing. 
 
Note that Item 4 in Part A above is met with the selection of the 10 000 lb model since it is within the 5:1 capacity 
ratio of the 50 000 lb model initially selected. 
 
Note that Item 5 in Part A above is met with the selection of the 10 000 lb model since the ratio of its capacity to 
that of the 50 000 lb model does not exceed 5:1. 
 
Note that Item 6 in Part A above does not apply since all models are of 6-wire design. 
 
Note that Item 7 in Part A above is met with the selection of the 10 000 lb model in stainless steel and the 50 000 lb 
model in alloy steel thus covering both types of material used for construction of the force transducers (load cells) in 
the family. 
 
Note that Item 8 in Part A above does not apply since all models use the same means of environmental sealing. 
 
Note that Item 9 in Part A above does not apply since all models use the same output level of 2 mV/V. 
 

2. 

 

Evaluation of New Force Transducers (load cells) for OIML R 60 Certificate or OIML R 60 Certificate and 
NTEP Certificate of Conformance under the DoMC 

Required Information 
 

The information needed for an OIML R 60 evaluation is listed in OIML Recommendation 60.  If the manufacturer is 
seeking an NTEP Certificate of Conformance for the force transducer (load cell) family or individual model, the 
information shown in Section 1 above shall also be provided along with a properly completed application for NTEP 
evaluation.  All NTEP requirements are to be met in this type of evaluation.  The manufacturer must make certain 
the issuing participant selected for the evaluation of the force transducer(s) (load cell(s)) is aware that the submittal 
is for both NTEP and OIML R 60.  A completed application and copies of all submitted data must be sent to NTEP.  
Once the evaluation has been successfully completed, the issuing authority will provide an OIML Evaluation Report 
that may then be used to secure an OIML R 60 Certificate.  This report is also sent to NTEP.  NTEP will evaluate 
the OIML Evaluation Report and issue an NTEP Certificate of Conformance based on this evaluation.  Note that 
issuance of an NTEP Certificate of Conformance may require the conduct of other tests not performed by the issuing 
participant.  If this happens, the costs of these tests are the responsibility of the applicant. 
 
Note:  Should the force transducers (load cells) submitted fail to comply with all OIML R 60 requirements and the 
manufacturer then seeks to secure an NTEP Certificate of Conformance based on the OIML Evaluation Report, 
additional testing may be required in order to fully determine compliance of the device(s) with NTEP requirements.  
The costs for any additional testing deemed necessary for completion of the NTEP review will be the responsibility 
of the applicant. 
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Selection Criteria 
 

Selection of the force transducers (load cells) for evaluation shall be based on the OIML R 60 selection criteria as 
described in OIML Recommendation 60. 
 

3. 

 

Amendment of an Existing NTEP Certificate of Conformance to Add Capacities and/or Change 
Metrological Characteristics in Conjunction with an OIML R 60 Evaluation Under the DoMC 

Required Information 
 

The information needed for an OIML R 60 evaluation is listed in OIML Recommendation 60.  If the manufacturer is 
seeking to amend an existing NTEP Certificate of Conformance for the force transducer (load cell) family or 
individual model, the information shown in Section 1 above shall also be provided along with a properly completed 
application for NTEP evaluation.  All NTEP requirements are to be met in this type of evaluation. 
 
Successfully completed, this type of evaluation will result in a test report and test certificate that may be used to 
secure an amended OIML R 60 Certificate.  The test report will be reviewed by NTEP and, if the appropriate criteria 
are met, a NEW NTEP Certificate of Conformance will be issued.  Note that the original NTEP Certificate of 
Conformance will remain active and will not be amended.  The new NTEP Certificate of Conformance resulting 
from this evaluation will list the new capacities added and/or the change in metrological characteristics.  Note that 
the appropriate NTEP Certificate of Conformance number must be marked on the device in compliance with 
G-S.1. Marking Requirements of NIST Handbook 44. 
 
Note:  Should the force transducers (load cells) submitted fail to comply with all OIML R 60 requirements and the 
manufacturer then seeks to only amend the existing NTEP Certificate of Conformance based on the test report, 
additional testing may be required in order to fully determine compliance of the device(s) with NTEP requirements.  
The costs for any additional testing deemed necessary for completion of the NTEP review will be the responsibility 
of the applicant. 
 

Selection Criteria 
 
The proper models for evaluation will depend upon the nature of the change or addition to be made.  Because of this, 
NTEP personnel shall be contacted and shall determine which model or models of force transducer (load cell) are to 
be submitted. 
 

4. 
 

Amendment of an Existing NTEP Certificate of Conformance ONLY 

Required Information 
 
The required information will depend upon the nature of the change being made.  If additional models of force 
transducers (load cells) are being added to a family, then the same information and selection criteria as listed in 
Section 1 above apply.  If the change is to add another version of the force transducer (load cell) listed on the current 
NTEP Certificate of Conformance the nature of the change or addition must be fully disclosed in the application. 
 

Selection Criteria 
 
The necessity of an evaluation to implement the requested change will depend upon the nature of the change.  In 
general, addition of new models of force transducers (load cells) with capacities outside the 5:1 ratio of those 
previously evaluated will require additional evaluation.  Addition of a 4-wire design with no change in capacity will 
require an evaluation while the addition of a 6-wire design with no change in capacity will not.  The addition of 
models constructed from a different material will require the evaluation of at least one model constructed of the new 
material.  NTEP personnel will inform you of what models, if any, require evaluation after review of the application. 
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A ttachment for  A genda I tem 6 
 
The Tare Work Group recommended adding the following definitions to the definitions (as amended by the 
S&T Committee) already in 2007 S&T Agenda Item 320-9 
 
Calculated weight (gross or tare*) value  - Calculated sum or difference of more than one measured weight value 
and/or calculated net value. 

 

(* TARE WG Comment – This new HB definition is from the revised version of R 76 and 
is beyond what is currently required by NTEP.) 

 

Tare-balancing mechanism.  A tare mechanism with an indication that tare has been taken and without an 
indication of the tare value (weight) when the instrument is loaded.  A negative net weight is assumed to be the tare 
value when the weighing instrument is unloaded. 

 

Tare-weighing mechanism.  A tare-balancing mechanism that stores the tare value and is capable of displaying 
(continuously or upon command) or printing the value whether or not the instrument is loaded.    

 

Preset Tare:  A numerical value, representing a weight that is entered into a weighing device (e.g., keyboard, 
recalling from stored data, or entered through an interface) and is intended to be applied to weighings without 
determining individual tares.  

 

Preset Tare Mechanism.  A part of a weighing system for subtracting a preset tare value from a gross or net weight 
value and indicating the result of the calculation as a net weight. The weighing range for net loads is reduced 
accordingly. 

 
Types of preset tare mechanisms include: 

 

- Keyboard Tare  - The operation of keys on a keyboard; e.g., with a typical 10-key keyboard with values 0 
through 9, by the pushing of a key numbered 5, the number 5 is entered as a tare value.  

 

- Digital Tare - By the repeated operation of a particular key, tare values are entered in amounts equal to the 
value of a scale division. For example, on a 25 pound x 0.01 pound scale, each time a specifically marked 
key is depressed; a tare is entered equal to 0.01 pound. If that key were depressed five times, the tare value 
would be equal to 0.05 pound. 

 

- Programmable Tare:  Preset (predetermined) tare values that are stored in memory for multiple 
transactions.  They may be part of the product information on PLU (product look-up), preset product, or 
tare keys.  

 

- Stored Tare: Preset (predetermined) tare values that are stored in memory for multiple transactions and are 
used predominately in vehicle scale applications. 

 

- Percentage Tare:  A preset tare value, expressed as a percentage (i.e., 5.6 %), that represents the 
percentage of tare material compared to the gross or net weight of the commodity.  A percentage tare is one 
form of proportional tare. 

 

- Proportional Tare: A preset tare value, automatically calculated by the scale, proportional to the gross 
weight indicated by the scale.  A proportional tare can be a percentage tare or a fixed tare value 
proportional to a range of gross weights (i.e., a 10 g tare for gross weights between 0 and 2 kg, a 20 g tare 
for gross weights between 2 and 4 kg, etc.).  A proportional tare is, therefore, not limited to being a 
percentage tare. 
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The Tare Work Group recommends the following changes to Scales Code. 
 
S.2.  Design of Balance, Tare, Level, Damping, and Arresting Mechanisms. 
 

S.2.3.  Tare
 

 Value of Tare Indication and Recorded Representations: 

On any scale (except a monorail scale equipped with digital indications), the value of the tare division shall 
be equal to the value of the scale division.*  The tare mechanism shall operate only in a backward direction 
(that is, in a direction of underregistration) with respect to the zero-load balance condition of the scale. A device 
designed to automatically clear any tare value shall also be designed to prevent the automatic clearing of tare 
until a complete transaction has been indicated.* 
(Amended 1985) 
 
[Note:  - On a computing scale, this requires the input of a unit price, the display of the unit price, and a 
computed positive total price at a readable equilibrium. Other devices require a complete weighing operation, 
including tare, net, and gross weight determination]* 
[*Nonretroactive as of January1, 1983] 
    
S.2.3.1  Scale Interval. – The interval of a tare weighing mechanism shall be equal to the scale interval of the

 

 
weighing device for any given load. 

(a)  On any scale (except a monorail scale equipped with digital indications and multi-interval scales or 
multiple range scales when the value of tare is determined in a lower range

      [*Nonretroactive as of January1, 1983] 

), the value of the tare 
division shall be equal to the value of the scale division.*   

 
(b)  S.2.3.1.  Monorail Scales Equipped with Digital Indications. - On a static monorail weighing system 

equipped with digital indications, means shall be provided for setting any tare value of less than 5 % of 
the scale capacity to within 0.02 % of scale capacity.  On a dynamic monorail weighing system, means 
shall be provided to automatically maintain this condition.  

        (Amended 1999) 

 
(Renumbered 200X) 

 

S.2.3.2.  Accuracy. – A tare weighing or balancing mechanism shall permit setting the indication to zero with 
an accuracy equal to or better than: 

 
± 0.25 d for electronic weighing devices and any weighing device with an analog indication, 

 

± 0.5 d for mechanical weighing devices with a digital indication (e.g., weighbeams with only notched poises 
and no sliding poises). 

 
On a multi-interval scale, d shall be replaced by d1 (division value of the first weighing segment). 

 

S.2.3.3. Operating Range. -   The tare mechanism shall be such that it cannot be used at or below its zero 
effect or above its maximum indicated effect. 

 

On a single or multiple range scale, the maximum tare capacity can not exceed that maximum capacity of 
the highest weighing range. 

 

On a multi-interval scale, the maximum tare capacity can not exceed that maximum capacity of the first 
weighing segment. 

 

S.2.3.4. Visibility of Operation. - Operation of the tare mechanism shall be visibly indicated on the 
instrument. In the case of instruments with digital indication, this shall be done by marking the indicated net 
value with the word "NET" or the symbol “N.” 
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Note: NET may be displayed as "NET", "Net" or "net". 

 

Note:  If a scale is equipped with an indicator that allows the gross value to be displayed temporarily while 
a tare mechanism is in operation, the "NET" symbol shall disappear while the gross value is displayed. 

 

S.2.3.5.  Subtractive Tare Mechanism. – After any tare operation and while tare is in effect, an indicating 
or recording element shall not display nor record any values when the gross load (not counting the initial 
dead load that has been canceled by an initial zero-setting mechanism) is in excess of 105 % of scale 
capacity after tare has been taken.  

(Tare WG Recommenation:  Insert into paragraph S.1.7. (a) Capacity Indication “Flashing weight values are 
not acceptable as and overload indication.” 
 

 

S.2.3.6. Semi-automatic or Automatic Tare* Balancing or Weighing Mechanisms. - These mechanisms 
shall be operable or accessible only by a tool outside of and separate from this mechanism or it shall be 
enclosed in a cabinet, or it shall be operable only when the indication is stable within: 

 

(a)  ± 3 scale divisions for scales of more than 2000 kg (5000 lb) capacity in service prior to January 
1, 1981, and for all axle load, railway track, and vehicle scales; or 

 
(b)  ± 1 scale division for all other scales. 

 
* Automatic Tare Mechanisms are not permitted for direct sales to the public. 

 

S.2.3.7. Combined Zero-setting and Tare-balancing Mechanisms (0/T Key). – (TWG recommends 
deleting S.2.1.6.Combined Zero-setting and Tare-balancing Mechanisms (0/T Key) in order to keep all 
tare requirements together). Scales not intended to be used in direct sales to the public may be equipped 
with a combined zero and tare function key, provided that the device is clearly marked as to how the key 
functions.   If the semi-automatic zero-setting mechanism and the semi-automatic tare-balancing 
mechanism are operated by the same key, the following apply at any load: 

1) 
 

After zero/tare setting the effect of accuracy of the zero setting shall be not more than ± 0.25 d. 

2) 

 

A "center-of-zero" condition shall either automatically be maintained to ± 0.25 scale division or 
less, or have an auxiliary or supplemental "center-of-zero" indicator that defines a zero-balance 
condition to ± 0.25 of a scale division or less. 

3) 
 

A zero-tracking mechanism, if equipped, shall operate only when: 

- 
- 

the indication is at zero, or at a negative net value equivalent to gross zero, and 

 
the weight indication is stable. 

4) 

 

The scale must also be clearly marked on or adjacent to the weight display with the statement 
“Not for Direct Sales.” 

 

S.2.3.8. Consecutive Tare Operations. - Repeated operation of a tare mechanism (including preset tare) is 
permitted.  If more than one tare mechanism is operative at the same time, tare weight values shall be 
clearly designated when indicated or printed. 

 
S.2.3.9.  Indication and Printing of Weighing Results.  

a) 

 

Gross weight values may be printed without any designation or by complete word or symbol. For a 
designation by a symbol, only "G" is permitted.  

b) If only net weight values are printed without corresponding gross or tare values, they may be printed 
without any designation or by a complete word or symbol. The complete word or symbol “N"  shall 
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be used to designate a net weight. This applies also where semi-automatic zero-setting and semi-
automatic tare balancing are initiated by the same key.  
 

c) 

 

Gross, net, or tare values determined by a multiple range instrument or by a multi-interval 
instrument need not be marked by a special designation referring to the (partial) weighing range.  

d) 

 

If net weight values are printed together with the corresponding gross and/or tare values, the net and 
tare values shall be identified at least by the corresponding symbols "N" and "T" or by complete 
words.  

e) 

 

If net weight values and tare values determined by different tare mechanisms are printed separately, 
they shall be suitably identified.  

f) 

 

When gross, net, and tare values are printed together, one of these values may be calculated from 
two actual determinations of mass. In the case of a multi-interval device the calculated weight gross 
or tare value may be printed with a smaller scale interval.  

g) 

 

he printout of a calculated gross or tare weight value shall be clearly identified. This should be done 
by the symbol "C" in addition to the symbols mentioned above, if applicable, or by complete words. 

TARE WG Comment: The requirements in f) and g) are from the revised version of R 76 and is beyond 
what is currently required by HB 44 and NTEP. 

 

 
S.2.4. Preset Tare Mechanism. 

 

S.2.4.1. Modes of Operation. - A preset tare mechanism may be operated together with one or more 
tare devices provided that: 

- 

 

the preset tare mechanism complies with paragraph S.2.3.8. Consecutive Tare Operations., 
and 

- 

 

a preset tare operation cannot be modified or cancelled as long as any tare mechanism 
operated after the preset tare operation is still in use. 

- 

 

a preset tare associated with a price look-up (PLU) shall be automatically cancelled at the 
same time a PLU is cancelled.  

 

Preset tare may operate automatically only if the preset tare value is clearly identified with the load 
to be measured (e.g., part of the product look-up information). 

 

S.2.4.2 Indication of Operation. - Operation of the preset tare device shall be visibly indicated on the 
instrument. In the case of instruments with digital indication, this shall be done by marking the 
indicated net value with the sign "NET", "Net," or "net." If an instrument is equipped with a device 
that allows the gross value to be displayed temporarily while a tare device is in operation, the "NET" 
symbol shall disappear while the gross value is displayed.  It shall be possible to temporarily indicate 
the preset tare value. 

 

Paragraph S.2.3.9.  Indication and Printing of Weighing Results. applies accordingly provided that 
the calculated net value is printed and at least the preset tare value is printed, with the exception of: 

1. 

2. 

a class II, or a class III instrument with a maximum capacity not greater than 100 kg 
used in direct sales to the public, or 

3. 
including price computing scales, or 

 
nonautomatic weigh/price labeling scales. 
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- preset tare values are designated by the symbol "PT"; however, it is permitted to replace the 
symbol "PT" with complete words.  

 

(TARE WG Comment – This requirements is from the 
revised version of R 76 and is beyond what is currently required by HB 44 and NTEP.  The Tare 
WG added the class and capacity exception since they felt that the need for providing the 
additional type of tare information is greater for larger capacity scales and for vehicle scale 
applications where preset tares are not allowed by some jurisdictions. ) 

Note: Paragraph 2.4.2. also applies to weighing devices with a combined semi-automatic zero-setting device 
and a semi-automatic tare-balancing device operated by the same key. 
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Table C 
Glossary of Acronyms 

 

AWS Automatic Weighing Systems NTEP National Type Evaluation Program 

CC NTEP Certificate of Conformance NTETC National Type Evaluation Technical 
Committee 

CIM Coupled-in-Motion (Railway Track Scales) OIML International Organization of Legal 
Metrology 

CLC Concentrated Load Capacity S&T NCWM Specifications and Tolerances 
Committee 

DUT Device Under Test SWMA Southern Weights and Measures 
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NIST National Institute of Standards and Technology WWMA Western Weights and Measures 
Association 

Unless otherwise stated: 
- “Handbook 44” (HB 44) means the 2008 Edition of NIST Handbook 44 “Specifications Tolerances, and Other Technical 

Requirements for Weighing and Measuring Devices.” 
- “Handbook 130” (HB 130) means the 2009 Edition of NIST Handbook 130 “Uniform Laws and Regulations in the areas of 

legal metrology and fuel quality.” 
- “Publication 14” (Pub 14) means the 2008 Edition of NCWM Publication 14 – Weighing Devices – Technical Policy 

• Checklists • Test Procedures. 
- “Sector” means the NTETC Weighing Sector. 
Note:  NIST does not imply that these acronyms are used solely to identify these organizations or technical topics. 

 



NTEP Committee 2009 Interim Report 
Appendix C – NTETC 2008 Weighing Sector  

 

 NTEP - C3 

 

Details of all Items 
(In order by Reference Key Number) 

Load Cell Items 
 
1. Publication 14 F or ce T r ansducer  (L oad C ell) F amily and Selection C r iter ia 
 
Background:  See the NTETC Weighing Sector 2007 Meeting Summary – Agenda Item 5 for additional 
background information and the reasons that the OIML Mutual Acceptance Arrangement (MAA) prompted the 
proposed changes to the selection criteria. 
 
Discussion:  The NTEP Director provided the Sector with an update to the status of this item.  The main issue was 
to develop a policy for amendments to existing load cell Certificates of Conformance (CC).  The policy would 
determine which load cell needs to be submitted to expand the CC based upon what has already been tested and 
what is being proposed for the selections criteria.  The Sector discussed a suggestion from Stephen Langford that 
cut-off dates be established where an existing CC could no longer use the current selection criteria and that until 
then, an applicant be given a choice between the proposed and existing criteria to amend an existing CC.  It was also 
stated that either selection criteria should be included with the test conditions of the CC.  Kevin Fruchte stated that 
there should only be one selection criteria since having multiple selection criteria makes it difficult to design load 
cells based on the desires of the marketplace.  The Sector responded favorably to a suggestion to just add a simple 
statement to indicate that a cell submitted under the MAA would follow the selection criteria of R 60. 
 
Tom Bartel of the NIST force group reminded the Sector that the NIST and California NTEP laboratory testing 
capabilities do not cover test loads from 250 kg to 1000 kg and that that has to be kept in mind when selecting the 
load cell to be submitted for test.  It was also noted that the Netherlands (NMI) has a similar gap in testing 
capabilities but at higher capacities.  In both situations, alternate capacities of load cells were submitted based upon 
agreements by the applicants with either the NTEP Director for NTEP evaluation and the Netherland laboratory 
authorities or R 60 evaluations.  Darrell Flocken suggested that adding language to Publication 14 to recognize that 
the deviations to the selection criteria are unavoidable due to test capability and manufacturing product line. 
 
Discussion/Conclusion:  The Sector agreed to recommend that Publication 14 Force Transducers Section D be 
amended to state that: 
 

1. The selection criteria and family characteristics in R 60 will be used for any load cell submitted under the 
MAA including load cell test data used for subsequent applications to amend the CC. 

2. The criteria (NTEP or OIML) will be listed on all future CCs and amendments. 
3. The selection criteria will be based on the original load cell manufacturer’s CC for load cell CCs issued 

under a private label CC. 
4. A statement will be added to Publication 14 stating that the deviations to the selection criteria may be 

unavoidable due to test capability and manufacturing product line and that any such deviations may be 
approved by NTEP after consulting with the applicant. 

 
Note:  See Appendix A, Agenda Item 1 for the specific recommendation to amend Publication 14 Force 
Transducers Section D. 
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2. L oad C ell C r eep and C r eep T ests and (Pub 14) 

2.(a) Pub 14 Force Transducers Table 5. Loading Times, Reduction Factors, and Force Transducers 
Section II, Item 5 

 
Source:  Stephen Patoray, NTEP Director 
 
Background:  At the 2008 NCWM Annual Meeting, several industry members asked the S&T Committee to 
consider a priority item that relates to Section T.N.4.6 and T.N.4.7 of NIST Handbook 44 Section 2.20. Scales.  
They also mentioned related sections of NCWM Publication 14, load cells.  The argument presented was that the 
items in the handbook failed to harmonize with international standards (OIML R 60) since the information in the 
handbook did not include instructions on the process or timing for the creep and creep return tests indicated in these 
two sections.  It was further stated that the timing for the creep test in Pub 14, was not consistent with the 
international Recommendation R 60. 
 
The three items that are currently different between the OIML Recommendation R 60 and Publication 14 Force 
Transducers requirements are loading times, reduction factors, and differences between the Pub 14 Section 5. test 
procedure and HB 44.  I have only highlighted the differences between the two documents.  (Note:  Differences with 
Class III L in HB 44 or Pub 14 and OIML R 60 have not been included with this item.) 
 

Item 2.(a), Part 1 – Loading Times 
 

The issue was the load/unload plus stabilization time differences between OIML and Pub 14 was the focus of 
the request for a priority item at the 2008 Annual Meeting.  OIML R 60 Section 5.2.3. states clearly that during 
the conduct of the tests, the initial reading shall be taken at a time interval after the initiation of loading or 
unloading, whichever is applicable, as specified in Table 6.  In Section 5.3.2.1., the loading or unloading times 
shall be approximately half the time specified.  The remaining time shall be utilized for stabilization.  
OIML R 60 does go on further in Section 5.2.3.2. Loading/unloading times impracticable and indicates if this 
timing cannot be achieved that some consideration must be made in the specification.  (This is currently limited 
to the unloading time in Subsection a.).  It is not clear what to do if loading times cannot be achieved, other than 
record the actual times.  The NIST FG performs the NTEP testing for load cells and reports that load and unload 
times are nearly instant, or less than 1 second, then they wait 20 seconds as per the written instruction in Pub 14 
above.  Currently the times in Pub 14 Table 5 are not used. 

 
The submitter of this item requested that sector to consider: 
1. Amend Table 5 in Pub 14 to match the capacity ranges and times in OIML R 60 Table 6, 
2. Amend the wording regarding the timing for load and unload in Pub 14 to match the wording in R 60, and 
3. Add the exception found in OIML R 60 for loading times that are impractical to Pub 14. 

 
Discussion:  This discussion of this part of the agenda was combined with agenda Item 2.(b) since they both 
address the same issues. 

 
Item 2.(a), Part 2 – Reduction Factors for Creep (at load) tolerance (Class III only) 

 
Currently OIML R 60 has a requirement that Creep is 0.7 x mpe and mpe is defined as plc x 1.5 v (at 90 to 
100 % capacity).  Further plc for creep is defined as 0.7.  Therefore, the tolerance for creep is 
(1.5 v) x (0.7) x (0.7) = 0.735 v.  However, Publication 14 has a tolerance value which uses either a reduction 
factor of 1.0 (for multiple) or 0.7 (for single) x 1.5 v.  Therefore the tolerance for creep is 1.5 x 1.0 = 1.5 v, or 
1.5 x 0.7 = 1.05 v. 
 
Discussion:  This was presented as an information item and no further action is needed by the Sector at this 
time. 
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Item 2.(a), Part 3 – Differences Between Pub 14 Section 5. Test Procedures and HB 44: 
 

Currently the procedure for conducting the minimum dead load output return (MDLOR) in OIML R 60 is 
different from the procedure for creep return in Pub 14.  Also it appears that the method in Pub 14 is not 
consistent and may be in conflict with the information in NIST Handbook 44 T.N.4.7. 
 

Discussion/Conclusion (Item 2.(a), Part 3):  The Sector discussed this item and agreed to recommend that 
Publication 14 Forte Transducers Section be amended to delete the last sentence in Section L, II, paragraph 5a as 
shown in Appendix A, Agenda Item 2. 

2.(b) Pub 14 Force Transducers Section II, Item 3 and Table 5. Loading Times 
 
Source:  Stephen Langford, Cardinal/Detecto 
 
Background:  Publication 14, in its current form does not address times allowed for unloading and stabilization for 
conducting creep and creep recovery tests.  Only Table 5 is included in Publication 14 and that table deals only with 
loading times.  In order to more closely harmonize NTEP evaluation tests of force transducers with those tests 
performed under OIML R 60, additional information regarding these times for load application and removal need to 
be added to Publication 14. 
 
Discussion/Conclusion:  The discussion of this item was combined with the first part of agenda Item 2.(a)-1 
“Loading Times” submitted by Stephen Patoray since it addressed the same issue.  After lengthy discussions and 
reviewing both proposals to add OIML Table 6 and applicable OIML language, the Sector developed a third 
proposal that seemed to be a suitable alternative to provide an exception for tests where the test load is removed too 
fast.  Kevin Fruechte, Steven Cook, Tom Bartel, Kevin Chestnutwood, and Stephen Patoray agreed to develop a 
ballot item for consideration by the Sector on a conference call October 1, 2008.  Additionally, the load cell 
manufacturers were requested to review their recent load cell test data for creep recovery to determine if the 
proposed variation to the tolerance is acceptable.  Upon agreement on a suitable variation to the tolerance, the Sector 
requested that its recommendation be considered by the NTEP Committee as soon as possible due to the importance 
of this item to load cell manufacturers. 
 
The result of the ballot was:  Seven members voted in favor of the proposal, five members opposed the proposal and 
three members voted to abstain.  In summary, the comments indicated that two public sector members (NTEP labs) 
supported the intent of the proposal, but voted negative since they had concerns regarding the clarity of the proposal.  
Two other members, who initially supported the recommendation during the Sector meeting, changed their position 
and voted negative on the ballot language.  Those members (NIST and 1 private) stated that they believed that the 
intent of the proposal was to apply a “correction factor” to the creep recovery tolerance in HB 44 (and R 60) since 
the NIST test equipment loaded and unloaded weights faster than the procedures prescribed in OIML R 60.  
However, they became aware of additional information and test data after the Sector meeting that seemed to indicate 
that a few other international labs use similar equipment with similar loading and unloading characteristics and did 
not apply any correction factors.  As a result of this information, those members believed that the proposed 
“correction factor” could be interpreted as a tolerance value, which conflicts with the creep recovery tolerance value 
in HB 44 and is different from the equivalent tolerance recommended in OIML R 60.  A third private sector member 
voted negative and provided additional background information about the development of the R 60 requirements and 
test procedures and noted that the loading/unloading and stabilization times in R 60 were established to take into 
account existing test equipment without requiring significant modifications or replacement. 
 
The result of the ballot and summary of all submitted comments were forwarded to the NTEP Committee.  At its fall 
2008 meeting, the NTEP Committee considered the ballot results and comments and decided not to accept the 
recommendation from the Sector.  A copy of the proposed ballot language, voting results and comments can be 
found in Appendix B, Agenda Item 2. 
 
In January 2009, a revised proposal was developed by the small work group that addressed the concern that the 
proposed correction factor could be interpreted as a tolerance that was not supported in HB 44.  The originally 
proposed correction factor was replaced by the tolerances in the 2009 Edition of HB 44 Scales Code 
paragraph T.N.4.7.  The revised proposal was sent to the Sector as a revised ballot item.  The result of the ballot and 
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summary of all submitted comments (12 affirmative, 0 negative and 1 abstain) were forwarded to the NTEP 
Committee.  The NTEP Committee considered the ballot results and comments during its meeting at the 2009 
NCWM Interim Meeting and agreed to accept the recommendation.  The recommended changes to Publication 14 
and the revised ballot have been added to the previous recommendation in Appendix A, Agenda Item 2. 

Carryover Items 
 
3. I n-M otion R ailway T r ack Scale 
 
Source:  2007 NTETC Weighing Sector Meeting Summary – Agenda Item 2 
 
Background:  During the 2007 Sector discussion of agenda Item 2 regarding the performance and permanence 
requirements for in-motion railway track scales, the Sector asked the NIST technical advisor to develop a 
Publication 14 definition of the term “in-motion” weighing device.  The NIST technical advisor was to investigate 
the possibility of making the definition broad enough to include controllers for other “in-motion” weighing devices 
such as dynamic monorail scales.  The proposed language will be voted on by the Sector in a letter ballot prior to the 
2008 NCWM Interim Meeting. 
 
The technical advisor did not have sufficient time to develop a proposed definition for “in-motion” weighing devices 
in time for consideration by the Sector prior to the 2008 NCWM Interim Meeting. 
 
Discussion:  The Sector reviewed the following proposed definition for “in-motion weighing device” developed by 
the technical advisor which is based on an international definition founding OIML R 51 for automatic weighing 
instruments. 
 

In-motion weighing device:  A complete weighing system, separable indicating element, or controller that 
follows a predetermined program of automatic processes for objects while in motion without the 
intervention of an operator on the load-receptor of a complete weighing device or separable 
weighing/load-receiving element. 

 
Mettler Toledo submitted the following alternate definition: 
 

In-motion weighing device:  An instrument capable of weighing objects in motion without the intervention 
of an operator and follow a predetermined program of automatic process characteristics of the instrument.  
The instrument can be a complete weighing system, a separable controller or a separable 
weighing/load-receiving element. 

 
Conclusion:  The Sector recommended that the both versions be presented to the representative of the railroad 
weighing industry attending the fall meeting of AREMA Committee 34 and the SMA and that this item be placed on 
the Sector’s 2009 agenda. 
 
The members of AREMA Committee 34 reviewed the proposed definitions for Publication 14 and stated no 
preference for either recommendation.  This item was also discussed by the SMA at their fall 2008 meeting where 
Darrell Flocken reported on discussions at the NTETC Weighing Sector meeting and that feedback on the In-Motion 
Railway Track Scales item is being requested.  Any comments should be submitted to Darrell Flocken or Steve 
Cook by August 2009. 
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4. R ecommended C hanges to Publication 14 B ased on A ctions at the 2008 NC W M  A nnual 
M eeting 

 
The NIST Technical Advisor, Steve Cook, has provided the Sector with specific recommendations for incorporating 
test procedures and checklist language based upon actions of the 2008 Annual Meeting of the 93rd NCWM.  The 
Sector was asked to briefly discuss each item and, if appropriate, provide general input on the technical aspects of 
the issues. 

4.(a) G-A.1. and Appendix D – Definition of Equipment 
 
Source:  See the Annual Report of the 2008 NCWM S&T Committee agenda Items 310-4 for additional background 
information to amend HB 44 General Code paragraph G-A.1. Commercial and Law Enforcement Equipment and 
definition of Equipment and the adopted language.  During the Annual Meeting, the NCWM agreed to add a new 
definition of equipment and amend General Code paragraph G-A. 
 
Discussion/Conclusion:  The Sector reviewed the language adopted by the NCWM and agreed with the NIST 
technical advisor recommendation that no further action by the Sector is required since the revised paragraph and 
new definition is intended to provide clarification of commercial devices and does not impact type evaluation 
procedures and technical policies in NCWM Publication 14. 

4.(b) Scales Code S.1.1.1.(b) Digital Indicating Elements 
 
Background:  See the Annual Report of the 2008 NCWM S&T Committee Agenda Items 320-1 for additional 
background information and the language adopted to amend S.1.1.1.(b) Digital Indicating Elements to clarify that 
the requirements for the operation of a center-of-zero indication applies to the gross and net load indication of zero. 
 
Discussion/Conclusion:  This item was submitted to the NCWM by the Sector to provide a HB 44 reference for 
Publication 14 DES Section 41.  The Sector reviewed the language adopted by the NCWM and agreed with the 
NIST technical advisor recommendation that no additional action is required by the Sector. 

4.(c) Scales Code S.1.2.1., S.2.3., T.N.2.1., and AWS Code S.1.1.1. 
 
Background:  See the Annual Report of the 2008 NCWM S&T Committee Agenda Items 320-2 and 324-1 for 
additional background information to amend HB 44 by: 
 

1. Adding a note clarifying that the requirement that a net weight division on multiple range and 
multi-interval scales is not required to be expressed as 1, 2, or 5, or a decimal multiple or submultiples of 
1, 2, or 5, where the scale division of the tare weight is different from the scale division of the gross weight, 

 
2. Adding a similar exception to paragraph S.2.3., and 

 
3. Adding language that clarifies that scale tolerances apply to net weight using any tare load. 

 
Discussion/Conclusion:  This item was submitted to the NCWM by the Sector to provide a HB 44 reference for 
Publication 14 DES Section 41.  The Sector reviewed the language adopted by the NCWM and agreed with the 
NIST technical advisor recommendation to amend Publication 14 DES Sections 1.11., 31., and 32.  This 
recommendation can be found in Appendix A, Agenda Item 4.(c). 
 
The Sector also recommended that the NIST technical advisor develop similar amendments for Publication 14 for 
Automatic Weighing Systems, ballot the AWS work group on the proposed changes, and report the ballot results to 
the NTEP Committee. 
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4.(d) Scales Code S.2.1.5. Initial Zero-Setting Mechanism 
 
Background:  See the Annual Report of the 2008 NCWM S&T Committee agenda Items 320-4 for additional 
background information to amend S.2.1.5. to clarify IZSM for separable indicating elements. 
 
Discussion/Conclusion:  This item was submitted to the NCWM by the Sector to clarify HB 44 language as a result 
of amending Publication 14 DES Section 41.2. for the verification of IZSM requirements on separable electronic 
indicating elements in 2007.  The Sector reviewed the language adopted by the NCWM and agreed with the NIST 
technical advisor recommendation that no additional action is required by the Sector. 

4.(e) Scales Code S.2.4. Level-Indicating Means and S.2.4.1. Vehicle On-Board Weighing Systems 
 
Background:  See the Annual Report of the 2008 NCWM S&T Committee agenda Items 320-5 for additional 
background information and the specific language to amend S.2.4. and S.2.4.1. to clarify the requirements for level 
indication means. 
 
Discussion/Conclusion:  The Sector reviewed the language adopted by the NCWM and agreed with the NIST 
technical advisor recommendation to amend Publication 14 DES Sections 55. and 56. as shown in Appendix A, 
Agenda Item 4.(e). 
 
5. A dd New and A mended T ar e Definitions and T ar e R equir ements 
 
Source:  NTEP Participating Laboratories (Carryover Item) 
 
Background:  See the Annual Report of the 2008 NCWM S&T Committee agenda Items 320-6 for additional 
background information. 
 
During its 2008 Annual Meeting, the NCWM agreed with the comments that this item needed additional time for 
review and analysis and that the item be given “information” status.  The NIST technical advisor will develop a one 
to two hour technical presentation on the proposed tare requirements that will be available to the regional weights 
and measures associations, and posted on the WMD website. 
 
Discussion/Conclusion:  The NIST technical advisor provided the Sector with an update on the status of the 
technical presentations and reported that this item is now on the NCWM agenda.  Additionally, he reported that he 
has developed a one-hour presentation on this item and has written a series of articles for the WMD quarterly 
newsletter. 
 
The Sector agreed with comments from the regional weights and measures association and recommended that the 
S&T Committee technical advisor split the agent item into three sub-proposals.  The Sector offered that the item 
could be separated into the following three subjects: 
 

1. Tare weighing/balancing with applicable definitions, 
2. Tare requirements for multi-interval and multiple range scales, and 
3. Preset tare with applicable definitions. 

 
6. M inimum Size of W eight and Units I ndications 
 
Source:  2007 Weighing Sector Item 7 (Carryover Item) 
 
Background:  See the 2008 NCWM Specifications and Tolerance Committee Annual Report Developing

 

 Item 
Part 2, Item 1 “S.1.4.6. Height., Definition of Minimum Reading Distance, UR.2.10. Primary Indicating Elements 
Provided by the User and Definition of Primary Indications,” and the 2006 Weighing Sector Summary Item 6 for 
additional background information. 
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At the 2008 NTEP Participating Laboratory Meeting in Ottawa Canada, the weighing laboratories discussed this 
item and recommended that the Sector consider amending the proposal as follows by deleting the proposed 2 mm 
minimum height for all units and descriptors in S.1.4.6.(e) and proposed user requirement paragraph UR.2.10. as 
follows since the labs believe that General Code paragraph G-UR. 3.3. Position of Equipment addresses the position 
of a device so that its indications can be accurately read. 
 
Discussion:  The Sector discussed the NTEP labs’ recommended changes to the proposal along with the labs’ 
recommendation to move forward with this proposal as a voting item for the S&T Committee.  Darrell Flocken 
noted that the numbering of the proposed specification should be changed from S.1.4.6. since it appears that all of 
the S.1.4. paragraphs are applicable to mechanical indicators and that the proposed language is applicable to 
electronic scales with digital indication.  It was also noted that the CWMA and WWMA recommended that the 
proposal be withdrawn unless it received additional support from the industry.  Measurement Canada added that 
they do not have the 9.5 mm requirement in their laws and regulations. 
 
Conclusion:  During the discussions, a vote was held on whether to forward the NTEP labs’ proposal to the S&T 
Committee.  Seven members voted in favor and nine members voted against forwarding the NTEP lab alternate 
proposal to the S&T Committee.  The results of the vote indicated that there is no consensus between the NTEP labs 
and device manufacturers.  The Sector also recommended that the discussion and conclusion be forwarded to the 
WWMA and NCWM S&T Committees. 
 
7. H opper  Scale Design Par ameter s – T echnical Policy 
 
Source:  2007 Weighing Sector (WS) Agenda Item 10 (Carryover Item) 
 
Background:  See the 2007 NTETC Weighing Sector Meeting Summary for additional background information.  
During the 2007 Weighing Sector meeting, the Sector could not come to a consensus on the questions raised on this 
item and suggested that a hopper scale work group be established to: 
 

(1) Define a type, and 
(2) Determine selection of device(s) to be submitted for evaluation, modifications that can be made to the type, 

and whether or not multiple types can be listed on a CC. 
 

Stephen Patoray and Don Onwiler volunteered to develop a specific proposal to be considered by the Sector during 
the 2008 NTETC Weighing Sector Annual Meeting. 
 
This item was further discussed during the 2008 NTEP Participating Laboratory meeting, including reviewing that 
the following definition of type is from the NCWM Publication 14 Administrative Policy definition section as it 
applies to hopper scales and other device types (A.19. Type). 
 
There seems to be agreement among the labs on what constitutes type.  However, variations to the type that might be 
considered as sub-types or OIML families have been put on the same CC.  The weighing labs reviewed the OIML 
term and examples of types and families.  The OIML R 76 terminology and definitions (T.3.4. Type and 
T.3.5. Family) tends to make sure that the type and families (sub-types) are sufficiently defined on the certificate. 
 
Discussions included evaluating new features to be added on older electronic devices and whether the entire 
evaluation checklist should be reviewed when an amendment is requested to add or change a feature.  Two NTEP 
lab sector members stated that they go through the entire checklist (except for influence factor testing) to verify that 
the change does not impact an unrelated feature, e.g., adding a lb/kg switch impacted the overcapacity blanking and 
accuracy in one of the units.  MC is also concerned about older (10 year) certificates on electronic devices. 
 
The labs also support the concept of adding multiple types on a single CC provided the content and clarity of the 
types are suitably defined on the CC.  There are distinct models and tests for the different designs (hanging vs. 
compression). 
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At the end of the discussion: 
- Ron Rigdon agreed to develop a template CC for hopper scales to be submitted to the Weighing Sector. 
- Steve Patoray agreed to submit a recommendation to the NTEP Committee to amend the title of Pub 14 Admin 

Policy Section L. What Constitutes a “Different” Type since the subject of the title does not agree with the 
content of the subsections. 

- Steve Cook and Steve Patoray will update the Weighing Sector on the position of the labs regarding the 
Weighing Sector carryover item on hopper scales. 

- The NTEP participating laboratories will verify that a device submitted for evaluation to add a new feature or 
variation complies with the entire checklist.  The exception to the evaluation would be influence factor and 
permanence testing unless requested by the applicant or required by NTEP (e.g., modifications to the load-
sensing element, A/D converters, mechanical design changes to the load-receiving element, etc.). 

 
After the lab meeting, Steve Cook noted the following list of device metrologically relevant features and functions 
in OIML R 76 that the Weighing Sector and NTEP may consider in making a determination of tests to be performed 
to update a CC. 
 
- housings; - instrument functions; 
- temperature and humidity ranges; - highest number of verification scale intervals, 
- indications; - verification scale interval, emin; 
- nmax; - accuracy classes; 
- lowest input signal, μV/e (analog strain gauge load cells); - single range, multiple range or multi-interval instrument; 
- temperature ranges; - maximum number of instrument functions; 
- maximum size of load receptor, if significant; - maximum number of peripheral devices connected; 
- maximum number of indications; - maximum number of analog and digital interfaces; 
- maximum number of implemented digital devices; - different types of power supply (mains and/or batteries); 
- several load receptors, if connectable to the indicator; - etc. 
- load receptors;  
 
Discussion/Conclusion:  The Sector reviewed the background information.  The NTEP Director reported that there 
has been little agreement on what constitutes a different type or can be considered as a variation of the design and 
how many certificates are required. 
 
The Sector recommended that this item be carried over for the 2009 NTEP lab and NTETC Weighing Sector 
meetings to allow for additional work and development of a proposal. 
 
8. M ethod of Sealing – Setup and V er ification of C alibr ation/C onfigur ation A ccess 
 
Source:  NTEP Director 
 
Background:  The Sector was requested to review the report of the NTETC Weighing Sector Annual Meeting 
September 11 - 13, 2003 Fresno, California, FINAL Summary, Item 18. Physical Security Seals on Scales with 
External Calibration Capability regarding previous interpretations of HB 44 General Code paragraphs G-S.2. 
Facilitation of Fraud, G-S.8. Provision for Sealing Adjustable Components, and Scale Code paragraph S.1.11. 
Provision for Sealing. 
 
It was reported that there is still disagreement among the NTEP labs on this topic.  It was also noted that changes 
were made to the Publication 14 in 2004 in the anticipation of changes to HB 44; however, the changes to HB 44 did 
not happen and that there may be a problem with Pub 14 since the current procedures and type evaluation 
requirements are not fully supported by HB 44. 
 
The discussion in 2003 was to address a specific deficiency that was found in several devices at that time.  At least 
one device manufacturer attempted to address this deficiency with changes to the device function.  This device was 
evaluated, and based on the input from the NTEP lab, the NTEP Committee Chair and the NTEP Director, it was 
determined that this device did meet the requirements.  That is, the device would (upon command) display or print 
the external calibration status that was configured in the setup mode, (e.g., “not sealed,” “not legal for trade,” 
“HB 44,” etc.).  Currently several NTEP labs do not believe that this “fix” is acceptable. 
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The NTEP Director provided additional observations based on a series of e-mail exchanges on this item. 
 

1. Such discussions are healthy for NTEP, as long as they are kept positive and productive and focus on 
objective facts. 

2. Acknowledged the contributions from Andrea Buie in providing background information. 
3. Restated that Publication 14 is not a standard or a regulation; it is a checklist to determine if a device is 

capable of meeting the applicable requirements of HB 44.  It is also not design-based, it is performance-
based. 

4. In this particular case, Publication 14 was changed (with good intentions) in anticipation of similar changes 
being made to HB 44.  In hindsight that was an error on the part of the Sector to recommend such a change.  
Currently Pub 14 is not in line with HB 44.  Or, it is not being interpreted in line with HB 44. 

 
Discussion/Conclusion:  Darrell Flocken suggested that DES Section 10.12.9. should be deleted since it was not 
supported by HB 44.  The Sector also discussed amending DES Section 10.12.4. to provide guidance to the 
evaluator to make sure that adjustments can not be made to sealable parameters.  However the Sector could not 
come up with a consensus to amending DES Section 10.12.4. 
 
The Sector agreed to recommend that DES Section 10.12.9. be removed from Publication 14 since the language is 
not supported by requirements in HB 44 as shown in Appendix A, Agenda Item 8.  The Sector also recognized that 
additional language may need to be added at a later date pending action of the NCWM on a proposal to add new 
language to G-S.8. 
 
9. S.1.1.(c) Z er o I ndication (Sleep/Scr een Saver /Power  Save M odes) 
 
Source:  Weighing Sector Carryover Agenda Item 4.(d) 
 
Background:  See the 2007 NTETC Weighing Sector Meeting Summary for additional background information.  
The NIST technical advisor revised the ballot proposal and submitted it to the NTEP Participating laboratories 
during the 2008 Annual Meeting.  The labs agreed with the revised language.  The NIST technical advisor 
developed a table for review by the Sector that compared the original and revised versions of the ballot language. 
 
Discussion/Conclusion:  The Sector reviewed the revised ballot language and agreed to recommend that 
Publication 14 be amended to clarify the evaluation procedures for verifying that “sleep/screen saver/power save” 
features comply with paragraph S.1.1.(c) and do not conflict with other HB 44 requirements.  The recommended 
language can be viewed in Appendix A, Agenda Item 9. 
 
10. V ehicle and R ailway T rack Scales 
 
Source:  2007 Weighing Sector Carryover Agenda Item 3 
 
Background:  During the 2007 meeting of the Weighing Sector, the Sector agreed there is a loophole in the existing 
policies for RR track scales with a capacity greater than 200 000 lb.  The SMA and AREMA Committee 34 
volunteered to work on the testing requirements for vehicle and railway track scales with capacities greater than 
200 000 lb and provide to the NTEP Director and NIST technical advisor an update on developing a proposal for 
consideration by the Weighing Sector prior to the 2008 NCWM Interim Meeting. 
 
AREMA Committee 34 Adhoc Subcommittee submitted proposed changes to Publication 69 as shown below.  
However, the SMA was not able to address this item during their November meeting and therefore this item will be 
carried over to the 2008 meeting of the Weighing Sector. 
 
Discussion/Conclusion: During the discussion on this item, the NTEP labs noted a couple of places where 
clarification may be needed regarding the terms used in the railroad industry.  The labs believed that the referenced 
sections of the AAR handbook should be included in Publication 14 (with proper citation). 
 



NTEP Committee 2009 Interim Report 
Appendix C – NTETC 2008 Weighing Sector 

 NTEP- C12 

The Sector recommended that this item be carried over until the 2009 meeting of the Sector to await final approval 
by AREMA Committee 34. 
 
At their October 2008 fall meeting, the Chairman of Committee 34 stated that Committee 34 could not further 
develop this item without specific input from the Weighing Sector.  Additionally, permission to reprint sections of 
the AAR Handbook is possible by submitting a request in writing to Raphael Jimenez requesting the specific 
definitions and other language to be reprinted in Publication 14. 
 
Edited by AREMA Committee 34 Adhoc Subcommittee on 11/27/07 
 
69. Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 
 
(NOTE:  For combination vehicle/railway track scales, see also additional test considerations under “Test 
Considerations for Other Scales” in the application.) 
 
It is desirable, but not required that a new installation should be calibrated by a railroad test car after a representative 
of the railroad has inspected the installation for compliance with railroad design and construction specifications. 
 
The Performance Test (69.1 thru 69.6) is conducted to determine compliance with the tolerances and, in the case of 
nonautomatic indicating scales, the sensitivity requirements specified in NIST Handbook 44.  The tests described 
here apply primarily to the weighing/load-receiving element.  It is assumed that the indicating element used during 
the test has already been examined and found to comply with applicable requirements.  If the design and 
performance of the indicating element is to be determined during the same test, the applicable requirements for 
weighbeams, poses, dials, electronic digital indications, etc., must also be referenced.  A 100 000 lb field standard 
weight cart, or a combination of field standard weights safely added to a field standard weight cart in 10 000 lb 
increments for a total of 100 000 lb will be used to conduct the Performance test. 
 
The Permanence Test (69.7) shall not be conducted sooner than thirty (30) days after the Performance Test.  If a 
100 000 lb field standard weight cart, or a combination of field standard weights safely added to a field standard 
weight cart for a total of 100 000 lb, is not available for the Permanence Test a 100 000 lb Test Weight Railcar may 
be used. 

 
NOTE:  A field standard Test Weight Railcar and Test Weight Railcart shall have a footprint no greater than 7’.  
The Association of American Railroads, AAR Scale Handbook Section 1.5 “Specifications for Railway Track Scale 
Test Weight Loads” defines the requirements for test weight loads including Test Weight Railcarts and Test Weight 
Railcars.  A standard railcar, as described in AAR Scale Handbook Section 1.5.7, is not suitable for use during 
NTEP evaluations. 
 

The following definitions from the AAR Safety and Operations Scale Handbook ©2009 Edition Section 1.5 Specifications for 
Railway Track Scale Test Weigh Cars and have been reprinted with the permission of the AAR. 
 
1.5.5. TEST WEIGHT RAILCAR 
Test weight load designed as a certified mass standard supported by two-axle trucks, built for AAR interchange service, with the following 
design characteristics: 
 

a. All metal construction except ballast.  Ballast material must be stable. 
b. Loading points must not exceed 7ft (2.2 m) and have uniform load distribution. 
c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
e. The calibration cavities, capable if holding at least 1,000 lb (500 kg), must be waterproof and sealable. 
f. Operational controls functional from both sides of the railcar. 
g. Drive system, when used, shall be adequate to propel the railcar on a 3% grade. 
h. Smooth and sloped top to ensure drainage. 
i. Accessibility of all parts for inspection. 
j. Ruggedness and durability in order to minimize repairs, 
k. Overall truck centers shall not exceed 50 ft (15 m). 
l. Side-mounted hand brake accessible from the ground. 
m. Fuel tank, when used, must be attached and not exceed 16 lb (7 kg) capacity or 2 gal (8 L). 
n. Lifting system must be adequate to lift all wheels a minimum of 2 in. (5 cm) above the rail. 
o. Hydraulic oil tank, when used, must be equipped with a sight gauge or other means to indicate proper amount of oil to 
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maintain calibration. 
 

1.5.6. TEST WEIGHT RAILCART 
 
Test weight load designed as a certified mass standard supported by two-axles on steel wheels, with the following design characteristics: 
 

a. All metal construction. 
b. Loading points must not exceed 7ft (2.2 m) and have uniform load distribution. 
c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
e. The calibration cavities, capable if holding at least 1,000 lb (500 kg), must be waterproof and sealable. 
f. Minimum surface area with smooth and sloped top to ensure drainage. 
g. Accessibility of all parts for inspection. 
h. Ruggedness and durability in order to minimize repairs, 
i. Fuel tank, when used, must be attached and not exceed 16 lb (7 kg) capacity or 2 gal (8 L). 
j. Hydraulic oil tank, when used, must be equipped with a sight gauge or other means to indicate the proper amount of oil to 

maintain calibration. 
k. The weight cart, as well as the separable weights, must be traceable. 

 
1.5.7. STANDARD RAIL CAR 
 
Standard rail car converted to a certified mass standard supported by 2-axle trucks, built for AAR interchange service, with the following 
design characteristics. 

a. All metal construction except ballast.  Ballast material must be stable. 
b. Load uniformly distributed over trucks. 
c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
e. The calibration cavity must be waterproof and sealable. 
f. Smooth and sloped top to ensure drainage. 
g. Accessibility of all parts for inspection. 
h. Ruggedness and durability in order to minimize repairs. 
 

© 2009, American Association of Railroads 
 
69.1. Influence Factors 
 

If tests are necessary to determine compliance with influence factors, individual main elements and components 
tests must be conducted according to NTEP Policy that is outlined in NCWM Publication 14, Section B.1. 
Influence Factor Requirements. 

 
69.2. Test Standards 
 
A 100 000 lb field standard weight cart or a 100 000 lb combination of field standard weights safely added to a field 
standard weight cart shall be used for the Performance test.  Weights must be incremented by 10 000 lb from 
30 000 lb to 100 000 lb.  A test weight railcar shall not be used for the Performance Test. 
 
69.3. Sensitivity and Discrimination Tests 
 
 69.3.1. Weighbeams 
 

The sensitivity test is conducted at zero load and at maximum load for mechanical railway track scales with 
non-automatic indicating elements.  The sensitivity test is conducted by determining the actual test weight 
value necessary to bring the beam from a rest point at the center of the trig loop to rest points at the top and 
bottom of the trig loop.  The maximum load at which the sensitivity test is conducted need not be 
comprised of known test weight. 
 

 
 

69.3.2. Automatic Digital Indicating Elements 

The discrimination test is conducted at zero load and at maximum load for railway track scales with 
indicating elements (e.g., electronic digital indicating elements, mechanical dials).  See also DES 
Section 54 regarding the specific procedures for the discrimination test.  (Technical Advisor Note:  The 
above language is recommended to match the title of DES Section 69.3.) 
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69.4. Digital Indications 
 
Width-of-zero, zone of uncertainty and, if so equipped, automatic-zero-setting mechanism tests shall be conducted 
as specified in other sections of NCWM Publication 14. 
 
69.5. Increasing Load/Shift Tests 
 

69.5.1. Conduct increasing load tests in 10 000 lb load increments up to 100 000 lb.  Conduct shift tests 
over each section at 50 000 lb and 100 000 lb, testing all sections and midspans between sections 
in both directions with each load.  The scale shall be capable of returning to a no-load indication 
within prescribed limits [3 d per 5 °C change in temperature] and within 15 minutes after 
increasing or shift test load is removed.  Zero balance change is limited to acceptance tolerance 
(1/2 d).  The indication may be re-zeroed before the start of any increasing load or shift test, but 
not during any sequence. 

 
(a) Begin increasing-load test by placing 30 000 lb on one end section.  Record error 
(b) Remove test load and record balance change.  Do not reset zero. 
(c) Increase to 40 000 lb on end section and record error. 
(d) Remove test load and record balance change.  Do not reset zero. 
(e) Repeat this process, incrementing to 50 000 lb. 
(f) After 50 000 lb is removed and balance change is recorded, reset zero. 
(g) Begin the shift test by loading one end section with 50 000 lb and record the error. 
(h) Move the test load to the midspan and to the left and right of each section so that one set 

of the test cart wheels are spotted over the load cell or lever bearing points.  Record errors 
at each test position. . 

(i) Remove load from opposite end of scale.  Record balance change and reset zero. 
(j) Repeat shift test in opposite direction according to steps (g) through (i). 
(k) Continue with increasing load test following the procedures in steps (a) through (e) for 

test loads from 60 000 lb to 100 000 lb. 
(l) After 100 000 lb is removed and balance change is recorded, reset zero. 
(m) Conduct shift test in each direction using 100 000 lb following the procedures in steps (g) 

through (j). 
 

69.5.2. Results shall be within acceptance tolerance as specified in Handbook 44, Section 2.20. Scales 
Code, T.N.4.4. 

 
69.6. Strain Load Tests 
 

69.6.1  The minimum test for a strain load test for single-load receiving element scales greater 
than 35 feet and for multiple load receiving element scale systems designed to weigh 
railroad cars in a single draft is 200 000 lb, or if practicable, at least 80% of scale 
capacity. 

(a) Load one end of the scale with a strain load. 
(b) Record the “reference point” for the start of the strain load test. 
(c) Add 100 000 lb of test weight to the opposite end of the scale.  The target strain load is the 

sum of the unknown weight and the test weights. 
(d) Record the indicated strain-load value after the maximum amount of test weights have been 

added and calculate the strain load test error.  The scale shall perform within prescribed 
tolerances based upon tolerance for the known test weights. 

(e) Remove the test weights from the end of the scale without conducting a decreasing load test. 
(f) If a higher strain load value is desired, increase the strain load at this time before proceeding 

with next step. 
(g) Record the new strain load reference value and reapply the test weights. 
(h) Record the indicated strain load value and calculate the strain load test error.  The scale shall 

perform within prescribed tolerances based upon the known test weights. 
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(i) Evaluate repeatability of results in test weight values obtained in step (d) and step (g) to agree 
within the absolute value of maintenance tolerances. 

(j) Remove the strain load (railcar or material of unknown weight) from the scale, decreasing to 
100 000 lb of known test weights. 

(k) Record error based on a decreasing load test to 100 000 lb. 
(l) Remove weights from scale. 
(m) Record zero balance change. 

 
69.6.2. The results of all observations shall be within acceptance tolerance. 

 
69.7. Permanence Test 
 

69.7.1. Minimum Use Requirements for the Field Permanence Test 
 

69.7.1.1. There must be at least 300 weighing operations executed over the scale prior to conducting 
the type evaluation Permanence Test.  The entire NTEP evaluation should be performed at a 
customer location to facilitate “normal” use during the permanence period. 

 
69.7.1.2. There must be at least 30 days between the Performance Test and the Permanence Test.  If the 

prescribed weighments have not been completed, the time between tests shall be extended.    
Acceptance tolerances apply regardless of the time between Performance Test and the 
Permanence Test. 

 
69.7.1.3. Only loads, which reflect “normal” use, will be counted during the permanence-testing period. 

• 100 percent of the loads must be above 20 percent of scale capacity; and 
• 50 percent of the loads must be above 50 percent of scale capacity. 

 
The scale may be used to weigh other loads, but only the loads specified above are counted as part of 
the Permanence Test. 
 

69.7.2. Subsequent Type Evaluation (Field) Permanence Test 
 

69.7.2.1. It is recommended that the Performance Test procedure as described above be repeated 
for the Permanence Test.  However, if the original test equipment is not available, the test 
may be conducted to the extent possible with a Test Weight Railcar with at least a 
100 000 lb capacity and a suitable and current calibration report. 

 
69.7.2.2. Repeat width-of-zero, zone of uncertainty, sensitivity, and discrimination tests near zero 

(outside the range of the AZSM) and at or near capacity on the subsequent tests. 
 
The results of these tests must be within acceptance tolerance.  If the device does not meet these tolerance limits the 
scale will be rejected and the entire test must be repeated, including successful performance testing and a subsequent 
test after a minimum of 30 days. 

New Items 
 
11.(a) Publication 14 C lar ification on Section 66.(c) Per manence T ests 
 
Submitted by:  Ed Luthy 
 
Background:  Current wording in Publication 14 Section 66.(c) is unclear as to whether “Subsequent Type 
Evaluation (Field) Permanence Tests” are required.  It was understood at the time that the language was written that 
subsequent testing would be required and there has been at least one “double wide” feature added to an existing CC 
that included a subsequent test.  However, the language that was added to Publication 14 did not clearly state that.  
As a result, manufacturer representatives and Sector members may not recall the specific discussions at the 2001 
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meeting of the Weighing Sector.  Additionally, other applicants and new Sector members will have trouble 
concluding that a subsequent test is required since the language does not clearly state that the test needs to be 
repeated to add this option/feature to an existing CC.  The NIST Technical Advisor recommends that the language 
be amended and clarified as shown in the following recommendation. 
 
Discussion/Conclusion:  The Sector reviewed the item in the agenda and agreed with the proposed changes to 
Publication 14 DES Section 66.(c) to clarify that subsequent permanence tests are required and suggested other 
editorial amendments and shown in Appendix A, Agenda Item 11.(a). 
 
11.(b) Publication 14 C lar ification on Section 66.(c) W aiving of Per manence T ests 
 
Submitted by:  Ed Luthy 
 
Recommendation:  During the 2008 meeting of the NTETC Weighing Sector, Ed Luthey requested that DES 
Section 66.(c) be deleted from Publication 14.  He stated that in these applications individual weighing/load-
receiving elements have already passed all applicable tests in order for the NTEP CC to be issued and that the added 
costs to repeat test for side-by-side applications is not justified. 
 
Discussion:  There was a lengthy discussion on this item.  Section 66.(c) was originally added to Publication 14 in 
2002 to address the concerns of the NTEP labs who stated that the original testing for a vehicle scale weighing/load-
receiving element did not anticipate scales being used in side-by-side applications where the wheels of the vehicles 
would travel longitudinally down the center of the scales.  The NTEP lab stated that they believed that many scales 
are not designed to accurately determine weight with heavy loads concentrated in the center portion of the scale.  
These concerns were repeated at this meeting.  The Ohio NTEP laboratory related past failures of three different 
evaluations where the scales failed being tested with test loads applied down the middle of the scale or the scales 
failed the stain-load tests. 
 
Several manufacturers supported deleting the permanence tests for side-by-side applications if the permanence test 
was conducted on the single weighing/load-receiving element.  Another manufacturer stated that they have several 
extra wide and side side-by-side vehicle scale CCs and they have never questioned permanence test on a “new 
design.”  It the case of the side-by-side with a CC, this manufacturer believes that the permanence test should not 
required.  This manufacturer added that they question the value of permanence testing on anything and that 
permanence is part of the quality of the scale. 
 
Stephen Patoray noted that Publication 14 allows for some judgment in other areas of the publication.  However, 
Section DES 66.(c) allows no variances.  He suggested that the permanence test be waived depending upon the 
performance of the scale on the initial test.  If, during the initial test, the scale demonstrated good repeatability and 
accuracy, then the permanence test should be waived.  If it barely passes the initial test then the permanence test will 
be performed.  In the past, the evaluator has consulted with the NTEP Director to confirm waiving the permanence 
test. 
 
The Sector considered an example of such language in DES Section 63. Performance and Permanence Tests for 
Platform Scales with Less than Four Load Supports (63.7). 
  

“The results of all increasing-load, decreasing-load, and shift tests conducted during the initial tests must be 
within acceptance tolerances.  If scale repeatability is very good, (e.g., 0.5 d) the fourth test may be 
waived.” 

 
The Sector also considered the following example in Publication 14 LMD Section F. where variations to the 
evaluation may be permitted: 
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“If the product being added is from a family of products that has been previously subjected to the 
permanence test, then the requirement for a permanence test may be waived provided the initial test of the 
product being added meets following conditions: 
 

a) the results of the initial test were not questionable; and 
b) multi-point calibration may not be used to add the new product.” 

 
Conclusion:  The Sector supports adding the following note to DES Section 66.(c)4. to allow discretion if the initial 
test results are well within tolerance as shown in Appendix A, Agenda Item 11.(b). 
 
12. C or r ection to Scale T ickets 
 
Source:  Maryland NTEP Lab 
 
Background:  At its 2008 NTEP Participating Laboratory meeting, the NTEP labs discussed a proposal from the 
Maryland NTEP lab to amend Section 35. which is for weigh in/out applications. 
 
The proposal recommended amending DES Section 35. to specify the requirements for devices that print scale 
tickets with corrected weight information.  Several of the labs believed that the subject may be more appropriate for 
Section 13. Recorded Representations and limited to indirect sale applications.  Steve Cook was able to verify that 
HB 130 Weighmaster Regulations do not address correcting erroneous tickets similar to California Weighmaster 
Regulations. 
 
After the meeting, Steve Cook reviewed the California Business and Professions Code, Weighmaster Law to 
investigate those requirements for voided and duplicate tickets in its weighmaster program.  The California Law 
(B&P Code Section 12716.5) does not specify additional requirements for a correction or duplicate certificate. 
 
Discussion/Conclusion:  The Sector reviewed the item that was submitted to the NTEP labs.  There were concerns 
that the proposal is intended to address the application described in Scales Code UR.3.9.  However, other members 
of the Sector supported the intent for weigh-in/weigh-out vehicle scales applications.  The Sector agrees that 
clarification of erroneous tickets is needed; however it could not come to a conclusion since the Sector did not have 
a developed recommendation to review.  There were also discussions about the appropriate location for the 
requirements.  For example, Section 35. applied to weigh-in/weigh-out applications where the publication states that 
manual weight entries are not permitted. 
 
The Sector recommends that a specific recommendation be developed for this item and carried over until the 2009 
meeting of the Weighing Sector. 
 
13. Stor ed T ar e for  “ W eigh-in/W eigh-out”  A pplications 
 
Source:  Ohio NTEP Lab 
 
Background:  At its 2008 NTEP Participating Laboratory meeting, the NTEP labs discussed another proposal to 
amend Section 35. for weigh-in/out applications and storing in lieu of printing the first weight in weigh-in/out 
application.  The labs agreed that the scale first weight stored in a “temporary memory” that is automatically deleted 
from memory after the net weight is determined is not considered as a stored tare and suggested that DES 
Section 35. be further developed and submitted this to the Sector for additional discussion and recommendations. 
 
Discussion/Conclusion:  The Sector believes that the language from the NTEP lab meeting did not need additional 
development (except to change the word “tare” to “weighment” to address a potential conflict if the tare proposals 
are adopted by the NCWM) and recommends that DES Section 35. be amended as shown in Appendix A, Agenda 
Item 13. 
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14. M oney V alues in Other  T han 1-C ent I nter vals 
 
Source:  NTEP Participating Laboratories 
 
Background:  At its 2008 NTEP Participating Laboratory meeting, WMD stated that they received a phone inquiry 
from an inspector who came across a computing scale with total price indications with $0.05 increments.  The 
inspector stated that the scale owner configured that scale this way in order not to deal with pennies.  The inspector 
had no problem getting the owner to re-configure the scale to $0.01 increments according to General Code G-S.5.5. 
Money Values, Mathematical Agreement.  (Note that exceptions are permitted for scales and retail motor fuel 
devices with analog indications.) 
 
The labs discussed a proposal from Steve Cook to add “minimum value of currency” to the list if sealable 
parameters to all Pub 14 checklists since the feature could facilitate fraud if the minimum money value can be 
changed without an obvious indication to the customer.  The labs recommended that Steve submit an item to the 
Weighing Sector to amend the table of sealable parameters by adding check boxes to the individual features to make 
it less likely to overlook a specific sealable parameter. 
 
The labs agreed with WMD and agreed to submit a proposal to amend Publication 14 to the Sector. 
 
Discussion/Conclusion:  The Sector agreed with the proposed changes to Publication 14 DES Section 10.1. from 
the NIST technical advisor as shown in Appendix A, Agenda Item 14. 
 
15. Suitability of Pr essur e Sensitive Secur ity Seals 
 
Source:  Ohio Participating Laboratory 
 
Background:  At its 2008 NTEP Participating Laboratory meeting, the weighing labs reviewed a proposal to amend 
Publication 14 DES Section 10.  The lab reported that the current evaluation procedures in Publication 14 
Section 10.12.1. Physical Seals appears to be written only for wire lock security seals and not pressure sensitive 
seals.  Pressure sensitive seals are acceptable under certain conditions.  If they cover a hole (e.g., through which a 
“calibration enable” switch would be activated), that hole must be covered with a suitable rigid plug.  Additionally; 
 

1. The pressure sensitive seal must not bridge so as to leave cavities or air pockets under the seal, 
2. Pressure sensitive seals are not to be used in an adverse environment (seal is destroyed by rain, cold, 

washdown etc.), and 
3. Pressure sensitive seals must be durable (difficult to remove at all temperatures, and if tampered with must 

show void or be self destructive. 
 
The labs reviewed the HB 44 definition of security seals and discussed the applications where pressure sensitive, 
self-destructive would and would not be suitable to seal weighing and measuring devices. 
 
The labs agreed to forward this discussion and recommendation to amend Publication 14 Section 10.12. Physical 
seals to add new evaluation criteria and checkboxes specifically for pressure sensitive self-destructive security seals. 
 
Discussion:  The Sector reviewed and discussed the proposal to amend Publication 14 and whether or not these 
proposed requirements are needed.  There was little support for the item for the following reasons: 
 
- HB 44 only requires that provision be made to apply a security seal; the definition only defines a seal as being 

“sufficiently permanent.” 
- The proposed evaluation criteria would require that the states have to obtain different types of pressure sensitive 

seals that are suitable for different types of environments. 
- A “NEMA 4 enclosure” was the only type of enclosure addressed in the proposal and is rarely used.  

Additionally, there are numerous types of other enclosures designed for different types of environments. 



NTEP Committee 2009 Interim Report 
Appendix C – NTETC 2008 Weighing Sector  

 

 NTEP - C19 

- The proposed evaluation criteria would create an additional test for devices evaluated under the U.S./Canada 
Mutual Recognition Agreement since Measurement Canada stated that they only request that the manufacturer 
provide samples demonstrating compliance with G-S.8. 

- Standards for security seals would have to be established and test methods developed (or referenced if already 
developed by another standards development organization). 

- Some states still do not accept pressure sensitive seals as a method of sealing. 
 
The manufacturers do not agree with the proposal for the reasons listed in the discussion and stated that they are able 
to demonstrate that pressure sensitive seals are available that meet the durability requirements due to adverse 
environments.  Additionally, the manufacturers have no control over the requirements the states and service agencies 
use in procuring these seals. 
 
Conclusion:  The Sector agreed with the concerns listed above from the manufactures and recommends that no 
action be taken on this item. 
 
16. I dentification of E C R S 
 
Source:  NTEP Participating Laboratories 
 
Background:  At its 2008 NTEP Participating Laboratory meeting discussion on marking requirements for self 
checkout ECRS systems, the Maryland NTEP lab stated that inconsistencies in marking requirements were found 
between the description of modular markings and the pictures of examples (page ECRS 4 and 8).  Steve Cook and 
Stephen Patoray agreed to develop a Weighing Sector item addressing the differences and provide a proposal to 
clarify the differences. 
 
Discussion/Conclusion:  No revised proposal to amend the evaluation criteria for ECRS was received for the Sector 
to consider.  The Sector recommends no further action be taken on this item until a specific proposal has been 
submitted to the Sector. 
 
17. A utomatic Z er o-T r acking vs. A utomatic Z er o-Setting 
 
Source:  Stephen Patoray, NTEP Director 
 
Background:  This item relates to changes to NIST Handbook 44 in 2005.  The agenda item is Item 320-4 from the 
2005 NCWM Annual Report and is included below as reference. 
 
Currently, HB 44 Scales Code and OIML R 76 for Nonautomatic Weighing Instruments (NAWI) are not 
harmonized regarding automatic zero-tracking mechanism and setting mechanisms. 
 

- OIML R 76 uses the term zero-tracking device; HB 44 uses automatic zero-tracking mechanism. 
- OIML R 76 uses the term automatic zero-setting device; there is no equivalent to this term in either HB 44 

or NCWM Publication 14. 
 
It has been reported that the operation of an automatic zero-setting device may be functional on a device installed in 
the United States since many devices are built for the global marketplace.  Currently, NIST HB 44 does not define 
this function and NCWM Pub 14 has no test to determine if the device under test (DUT) has such a function, or if it 
is sealable. 
 
In the past, several of the NTEP labs have stated that they have not accepted the automatic zero-setting mechanism 
because its operation is similar to an automatic zero-tracking mechanism and thus does not comply with the 
requirements specified in HB 44 paragraph S.2.1.1. Automatic Zero-Tracking Mechanism. 
 
HB 44 does not clearly state that this function is not allowed and Scale Code paragraphs S.1.1.(c) and S.1.1.1.(b) 
could be interpreted to allow the automatic zero-setting device as described in OIML R 76.  That may not be a 
universal interpretation. 
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Also (a minor point), Section 43. in NCWM Publication 14 Weighing Devices, Digital Electronic Scales needs its 
title corrected by replacing the word “setting” with the word “tracking.” 
 
Stephen Patoray recommends that the Sector review the information regarding automatic zero-tracking and 
automatic zero-setting.  The items to be addressed in order are: 
 

(a) Consensus that there is a problem that needs to be solved based on the current information or lack of 
information in NIST Handbook 44. 

(b) Determine if there are or are not technical reasons why the feature automatic zero-setting as described in 
OIML R 76 should or should not be included in NIST Handbook 44. 

 
In either case, language will need to be developed for NCWM Publication 14 to either test for the correct function of 
automatic zero-setting or test to determine that the device does not have automatic zero-setting and it is a sealable 
parameter. 
 
Discussion:  The Sector discussed the comments that an increasing number of scales submitted for NTEP 
evaluations include an “automatic zero-setting” feature, which is not addressed in HB 44.  It has been noted that 
many devices are built for a global marketplace and that the operation of this automatic zero-setting device may be 
functional on the device when installed in the United States.  Currently, HB 44 does not define this function.  
NCWM Pub 14 has no test to determine if the device submitted for evaluation has such a function, or if it is 
sealable.  The automatic zero-setting mechanism on a scanner/scale submitted to NTEP could be enabled and 
disabled by means of a bar code read by the scanner. 
 
In the past, several of the NTEP labs, when asked about this “feature,” have indicated that since it does not meet the 
definition of automatic zero-tracking mechanism, it is not allowed.  Additionally, the Sector agreed that HB 44 
does not clearly state that this function is not allowed which may lead to inconsistent interpretations of Section 2.20. 
Scale paragraphs S.1.1.(c) (Zero Indication – “. . . return to a continuous zero indication”) and S.1.1.1.(b) (Digital 
Indicating Elements – “a device shall either automatically maintain a “center-of-zero” condition. . . .” could be 
interpreted to allow the automatic zero-setting device as described in OIML R 76.  That may not be a universal 
interpretation. 
 
The Sector concluded that: 
 

(a) There is a problem that needs to be solved, based on the current information or lack of information in 
HB 44. 

(b) There are no technical reasons why the automatic zero-setting feature, as described in OIML R 76, should 
not be included in NIST Handbook 44. 

(c) The feature may not be suitable for all applications (e.g., balancing off a stable partial load) if the feature 
can function with both positive and negative weight indications. 

(d) Language will need to be developed for NCWM Publication 14 to either test for the correct function of 
automatic zero-setting or test to determine that the device does not have automatic zero-setting and it is a 
sealable parameter. 

 
The Sector established a small work group (Scott Davidson, Scott Henry, Steve Cook, and Stephen Patoray) to 
develop language to be submitted the NCWM S&T Committee and make a recommendation addressing the 
suitability of scales with the capability to automatically set a positive weight indication to zero.  Additionally, the 
Sector agreed to review the language developed by the work group to confirm its support of the proposed language. 
(Todd Lucas and Jim Truex also contributed to the discussions and subsequent proposal.) 
 
In the process of developing the proposal, the WG considered the following points: 
 

1. Making the proposal to add automatic zero-setting “retroactive” since the group is aware that the feature 
has been included on several scales for nearly 20 years and may not have been activated.  The WG 
considered alternate retroactive dates, but felt that the proposed requirements for the feature should be 
applicable to all scales incorporating this feature.  Additionally, NCWM Publication 14 NTEP technical 
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policies state that only the standard features and options that have been evaluated will be included on the 
CC.  As a result, an NTEP applicant will have to submit an application to NTEP in order to have the 
automatic zero-setting feature listed on an existing CC. 

2. The automatic zero-setting mechanism shall be limited to operating only when the scale indication is below 
zero.  The group discussed allowing the feature to operate in both directions.  Although there may be valid 
reasons for allowing it in the positive direction, the group felt that legitimate objects on a scale could be 
inadvertently (or intentionally) zeroed without an obvious indication to the customer or operator when the 
scale was indicating zero at the start of a transaction. 

3. The automatic zero-setting mechanism should be considered as a “sealable parameter” since there are 
applications where is required to be disabled, and if the time, stability, and capacity parameters can be 
adjusted beyond the limitations in the proposal. 

4. Publication 14 evaluation and field examination procedures should be amended to verify that the automatic 
zero-setting mechanism cannot set the scale to a zero indication in less that five seconds and that it can only 
operate if it complies with motion detection requirements and its effect is no larger that 4 % on the nominal 
scale capacity. 

5. The automatic zero-setting mechanism is permitted for devices covered by Section 2.24. Automatic 
Weighing Systems. 

6. The automatic zero-setting mechanism is prohibited for automatic bulk-weighing systems for the same 
reasons that zero-tracking is prohibited (unintentional and unobserved zeroing or tracking off material that 
may be retained in a hopper resulting in incorrect weight determinations). 

7. The automatic zero-setting mechanism should be capable of being disabled for testing purposes for the 
same reasons that zero-tracking is capable of being disabled for Scales Code Class III L devices. 

8. The group believes that the current definition for initial zero-setting mechanism is a type of zero-setting 
mechanism and should be included with the definition on zero-setting mechanism as shown in the 
recommendation. 

9. The Sector should consider recommending changing the term “automatic zero-tracking” to “zero-tracking” 
throughout the weighing codes in order to reduce the confusion with the term “automatic zero-setting.”  
The word “automatic” is redundant for zero-tacking since it is included in the definition of “automatic zero-
tracking.” 

 
The WG did not have sufficient time to both develop the proposal and ballot the Sector prior to the 
November 1, 2008, cutoff date for submitting new items to the Committee.  Therefore, the group agreed to submit 
the proposal to the Committee and ballot the Sector members.  (Note:  The ballot will also ask the Sector if it agrees 
with submitting a recommendation to the NTEP Committee that an existing CC may be amended upon a successful 
review on an application and documentation.)  The results of the ballot and all comments will be summarized and 
forwarded to the Committee prior to the 2009 NCWM Interim Meeting. 
 
Conclusion:  Eight Sector members responded to the ballot of which six voted in favor of the proposed language.  It 
should be noted that two of the affirmative votes stated that their vote was provisional provided the reference to the 
4 % of scale capacity limitation is removed from the proposal.  Two members opposed that item stating that the 
language should not be rushed through the S&T Committee and that the feature should operate with either negative 
or positive weight indications. 
 
The NIST technical advisor has forwarded the ballot results and comments to the S&T Committee for its 
consideration at the 2009 NCWM Interim Meeting.  A copy of the ballot summary can be viewed in Appendix C, 
attachment to agenda Item 17. 
 
18. C apacity – M ar kings and Display 
 
Source:  Stephen Patoray, NTEP Director 
 
Background:  There has been a question asked by a current NTEP CC holder regarding marking of the capacity x 
division statement.  This CC holder wished to use a dot matrix display on their device.  This happens to be a Class II 
non-computing scale with prescription counting capabilities, but the question could apply to just about any type of 
indicating element or scale display. 
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This CC holder wants to mark the capacity by division using the dot matrix display.  They stated that the device 
could display different units of weight (lb, kg, etc).  They stated that only one capacity by division would be 
displayed, based on the unit that was selected.  It would be clear from this marking what the unit of measure was and 
what the capacity by division was set to. 
 
They also stated that since this device had the prescription counting feature, they request that the requirements for 
marking in NIST HB 44 2.20. Scales, S.6.6. Counting Feature, Minimum Piece Weight (MPW) and Minimum 
Sample Size (MSS) be allowed on the dot matrix display, whenever the device is in the counting mode. 
 
When the four NTEP brick and mortar labs were polled on this question, two of the labs indicated that they would 
not allow the marking of the capacity by division, or the markings for counting on a scale display.  One lab indicated 
that this would be an acceptable method since the language in NCWM Publication 14, Weighing Devices, Digital 
Electronic Scales, Section K. Subsection 1. Item 1.14. is significant in that it mentions a “video terminal.”  One lab 
did not respond.  The Weighing Sector needs to discuss this issue and 1) clarify this issue for the NTEP labs, or 
2) recommend a clarification in HB 44, so that labs can consistently interpret the information found in both HB 44 
and NCWM Publication 14. 
 
In 1992, the S&T Committee took on this topic and an Item (320-6) that was adopted by the NCWM.  At that time, 
the Committee recommended that Tables S.6.3.a. and S.6.3.b. (note 3) be interpreted to permit the required 
capacity and scale division markings to be presented as part of the scale display (e.g., displayed on a video 
terminal or in a liquid crystal display)

 

, rather than be physically marked on the device.  As part of the current 
language in the tables and this interpretation, the capacity by division statement must be adjacent to the weight 
display and continuously displayed when in the weighing mode.  However, if the weighing mode of the scale 
permits different menus for selecting operations to be displayed, the weight information and capacity by d 
continuously displayed if this display is the customer’s only display.  These requirements apply to all of the 
weighing modes that may be selected for commercial transactions. The statement does not have to be displayed 
when the indicating element operates in modes other than the weighing mode.  This does not require a change to 
Handbook 44.  This interpretation will be included in NCWM Publication 14 and NCWM Publication. 

It should be noted that there is a difference in the language of the S&T agenda item and that of Pub 14.  The Final 
S&T Report uses “scale display” with video terminal as an example; however, Pub 14 uses “video terminal” with 
no example.  While this may seem trivial, the information in Pub 14 is what the two labs were basing their decisions 
on and did not consider a video terminal the same thing as a dot matrix scale display.  The language in Pub 14 
should reflect the position of the S&T Committee and to not limit the type of technology used for a scale display. 

Part 1 – Capacity x Division, Multiple Units of Measure 
 
With this information from 1992, the ability to display capacity by division on a dot matrix scale display should be 
allowed by this interpretation. 
 
The next question is whether the capacity by division can change in relationship to the current unit of weight that the 
scale is using (instead of displaying all of the various capacity by divisions all at one time, (like on a sticker) no 
matter what unit of weight was in use). 
 
It is submitter’s position that the only useful information is that of the “unit of weight” that is in use at the time of 
the weighment, and that the other information for other units could add to confusion for everyone.  The capacity by 
division statement is of no value and need not be displayed if the scale is in some other mode of operation (e.g. not a 
weighing mode). 
 
Discussion/Conclusion (Part 1):  The Sector supported the recommendation and agreed that NCWM 
Publication 14 DES Section 1.14. be clarified so that it is acceptable to display the capacity by division information 
for only

 

 the unit of weight that is currently in use and is only necessary for the capacity by division information to 
be displayed when the device is in the weighing mode as follows: 

1.14. If the capacity by division statement is displayed as part of the scale display (e.g., displayed on a video 
terminal or in a liquid crystal display)on a video terminal with the weigh values, then the capacity by 
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division statement must be indicated in a clear and conspicuous manner and be readily apparent when 
viewing the reading face of the scale indicator unless already apparent by the design of the device and 
displayed whenever the system is in the weighing mode. 

Part 2 – Minimum Piece Weight and Sample Size 
The marking requirements for prescription counting were added to HB 44 in 2003, long after the clarification of 
capacity by division on a scale display in 1992 by the S&T. 
 
In the 2003 NCWM Annual Report, the S&T Committee in part stated in agenda Item 320-2 (which was adopted) 
that the Committee agreed that the proposal should clarify when special application marking requirements are not 
required on scales equipped with the counting feature. 
 
Based on the previous information in Part 1 regarding capacity by division that was clarified in 1992 by the S&T, 
and the statement in S.6.6. that the device has an operational

 

 counting feature, the Sector considered a proposal to 
allow the required markings of MSS and MPW to be displayed on the scale display, only when the device is in 
prescription counting mode. 

Discussion/Conclusion (Part 2):  The Sector discussed the proposal to clarify NCWM Publication 14 to state that it 
is acceptable to display the HB 44 required marking for the Minimum Piece Weight (MPW) and the Minimum 
Sample Size (MSS) on the scale display, only

Next Sector Meeting 

 when the device is in prescription counting mode.  The Sector agrees 
that clarification in NCWM Publication 14 is needed and recommended that specific language needs to be 
developed by Steve Patoray and Steve Cook, and that the recommended language will be presented to the NTEP 
Committee prior to its January 2009 meeting. 

 
Discussion/Conclusion:  The Sector discussed several possible options for the date and location for its 2008 
meeting.  Suggestions included holding the meeting at NCWM headquarters in Lincoln, Nebraska, the Ohio NTEP 
laboratory, or to tie the Sector meeting with the 2009 Annual Technical Conference for the Western Weights and 
Measures Association in New Mexico. 
 
The Sector made no recommendation for a date and location for its 2009 meeting. 
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Appendix A – Recommendations for Amendments to Publication 141

Agenda Item 1. Force Transducer (Load Cell) Family and Selection Criteria 

  

 
Amend Publication 14 Force Transducers Section D. as follows: 

D. Force Transducers (Load Cells) to be Submitted for Test1 

 
Editor’s Note:  A modified Section D. is currently out for comment.  This modification will attempt to align this 
section with OIML R 60 selection criteria.  Additional work is needed by the Weighing Sector before this 
modification is completed. 
 
In 2006, NCWM signed the OIML Declaration of Mutual Confidence (DoMC) as a utilizing participant in R 60 
Load Cells.  As part of this agreement, NCWM will accept the Test Report and test data

 

 that is generated by the 
Issuing Participant and laboratory who have also signed the DoMC.  The selection process for load cell samples 
will be that described in OIML R 60 2000 Section 7.3 Selection of Load Cells Within a Family.  No amendments to 
NTEP CCs will be allowed under the DoMC will be issued an NTEP CC. 

- 
- 

The load cell(s) evaluated under the MAA will be issued a new NTEP CC. 

- 

Subsequent applications to amend the MAA-generated CCs will also use the selection criteria and family 
characteristics in R 60. 

- 

Amendments to NTEP CCs issued on or after XXXX XX, 2009, will use the family and selection criteria 
listed on the certificate. 

 
NTEP CCs issued earlier than XXXX XX, 2009, will use the Publication 14 family and selection criteria. 

Note:  Use of either the NTEP or R 60 selection criteria will be listed in the CC test conditions. 

 
(Effective with CCs issues after XXXX XX 2009) 

Force transducers (load cells) with essentially the same design will be considered to be part of the same family on a 
CC.  If force transducers (load cells) within a family are made from different materials, such as aluminum, alloy 
steel, or stainless steel, than all material types must be submitted for evaluation.  The policy applies to all 
applications for new or amended Certificates of Conformance received after January 31, 2002.  This policy is non-
retroactive for Certificates issued prior to February 1, 2002. 
. 
. 
1. The manufacturer must provide the following information with a request for evaluation: 
. 
. 
2. The actual number of force transducers (load cells) and force transducer (load cell) capacities to be tested will 

be decided by NTEP in discussions with the manufacturer.  The data are evaluated strictly on a pass/fail basis 
with respect to the NTEP requirements.  However, if the test data is marginal, then NTEP may require that 
additional force transducers (load cells) be tested before an NTEP Certificate is issued.  

 

NTEP recognizes that 
deviations to the selection criteria may be unavoidable due to test capability and manufacturing product 
line and that any such deviations may be approved by NTEP after consulting with the applicant. 

1 Holders of NTEP CCs that have private label agreements with the original load cell manufacturers (OEM) shall 
comply with Publication 14 Administrative Policy Section G.1. Private Label.  (Editorial suggestion) 

 

                                                 
1 Recommended changes to Publication 14 are indicated in shaded, strike out, and underlined text. 
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Agenda Item 2. Force Transducer 
 
Amend Publication 14 Force Transducers Section L as follows: 

L. Procedures 
 
II. Determination of Creep and Creep Recovery, Test Procedure and Permissible 

Variations 
 
1. - 3. (no change) 
 
4. Test for Creep: 
 

a. Apply a load equal to 90 percent to 100 percent of the maximum capacity of the force transducer (load 
cell). and record the indication 20 seconds after reaching the load.  The time to load test weights 
and read the indicator shall be as short as possible. and shall not exceed the time specified in 
Table 5.  A portion of the time specified in Table 5 shall be used for loading.  The remaining time 
specified in Table 5 shall be used for stabilization.  The tests shall be conducted under constant 
conditions.  Time shall be recorded in the test report in absolute (hh:mm:ss), not relative, units.  
The initial reading shall be taken at the applicable time indicated in Table 5.  With the load 
remaining on the load cell, continue to record indications periodically, thereafter at time intervals over 
a 30 minute period.

 
  Be certain to obtain a reading at 20 minutes (8.b. below). 

5. Test for Creep Recovery: 
 

a. Remove a load equal to 90 percent to 100 percent of the maximum capacity of the force transducer 
(load cell) that has been applied for 30 minutes.  Record the indication after 20 seconds.The time to 
unload test weights and read the indicator shall be as short as possible. and not exceed the time 
specified in Table 5.  A portion of the time specified in Table 5 shall be used for unloading.  The 
remaining time specified in Table 5 shall be used for stabilization.  The tests shall be conducted 
under constant conditions.  Time shall be recorded in the test report in absolute (hh:mm:ss), not 
relative, units.  The initial reading shall be taken at the applicable time indicated in Table 5.

 

  
Continue to record indications periodically thereafter at time intervals over a 30 minute period. 

6. - 8. (no change) 
 
9. Permissible Variations of Reading for Creep Recovery 
 

a. (no change) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table T.N.4.6. (no changes) 
 

Table 5. LoadingInitial Reading Times 

Load 
Time 

Greater than To and including 
0 kg 10 kg 10 seconds 

10 kg 100 kg 1520 seconds 
100 kg 1000 kg 2030 seconds 

1000 kg 10 000 kg 3040 seconds 
10 000 kg 100 000kg 50 seconds 

100 000 kg ------------ 60 seconds 



NTEP Committee 2009 Interim Report 
Appendix C – NTETC 2008 Weighing Sector – Appendix A – Recommendations for Amendments 
 

 NTEP- C26 

Agenda Item 4.(c) Scales Code Paragraphs S.1.2.1., S.2.3., and T.N.2.1. and AWS Code Paragraph S.1.1.1. 
 
Recommendation 1:  Amend Publication 14 DES Section 1.11. as follows: 
11.1. Except for batching scales, the value of the scale division in all available weight 

units for both indicating and recording elements must be in values of 1, 2, or 5 
times 10k where k is an integer, e.g., 0.1, 0.2, or 0.5; 1, 2, or 5; 10, 20, or 50, 
etc. 

Yes   No   N/A  

See additional exceptions in DES Sections 31. and 32. for multi-interval and 
multiple range scales. 

 
Recommendation 2:  Amend Publication 14 DES Section 31. as follows: 
In applying these principles, it is acceptable to: 
 

- round the indicated and printed tare values to the nearest appropriate net weight scale division, 
 
- or display net weight values in scale divisions other than the scale division used in the display of gross 

weight, as when the gross and tare weights are in different ranges of the device.  For example, a scale 
indicating in 2-lb divisions in the lower range and 5-lb divisions in the next higher range may result in 
net values ending in three or eight in the higher range.

 

  For example, a multi-interval scale may indicate 
and record tare weights in a lower weighing segment (WS) and net weights in the higher weighing 
segment as follows: 

55 kg Gross Weight (WS2 d = 5 kg) 10.05 lb Gross Weight (WS2 d = 0.05 lb) 
– 4 kg Tare Weight   (WSR1 d = 2 kg) – 0.06 lb Tare Weight   (WS1 d = 0.02 lb) 

= 51 kg the Mathematically Correct Net Weight = 9.99 lb the Mathematically Correct Net Weight 
 

In every case, it is required to maintain the mathematically correct equation: 
 

net = gross – tare 
 
Recommendation 3:  Amend Publication 14 DES Section 32. as follows: 
Whenever gross and tare weights fall in different weighing ranges so that the scale divisions for the gross and tare 
weights differ, the net weight must agree mathematically with the gross and tare weights that are indicated or 
recorded (i.e., net = gross - tare). 
 
A multiple range scale may indicate and record tare weights in a lower weighing range (WR) and net weights in the 
higher weighing range.  On a multiple range instrument, Alternatively, a tare value may only be transferred from 
one weighing range to another one with a larger verification scale interval and shall then be rounded to the nearest 
scale division of the latter verification interval For example:
 

 when displayed and/or printed as follows: * 

Capacity x d: Displayed and/or Printed 
 WR1 = 0 - 4 kg x 2 g Preferred Acceptable 

WR2 = 4 - 10 kg x 5 g Gross 13.380 kg 13.380 kg 
WR3 = 10 - 20 kg x 10 g Tare  -3.814 kg -3.810* kg 

 Net   9.566 kg 9.570 kg 
* 3.814 tare in WR2 is rounded to the nearest scale division of WR3. 
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Recommendation 4:  The NIST technical advisor recommends that the Sector consider developing equivalent 
amendments in the above recommendations to Publication 14 for AWS Sections 10., 19., and 20. 

Agenda Item 4.(e) Amend Level-Indicating Means 
 
Amend Publication 14 DES Sections 55. and 56. as follows: 

55. Vehicle on-Board Weighing Systems 
Code References:  S.1.13., S.2.4.1., and N.1.3.7. 
 
A vehicle on-board weighing system is defined as a weighing system designed as an integral part of or attached to 
the frame, chassis, lifting mechanism, or bed of a vehicle, trailer, industrial truck, industrial tractor, or forklift truck. 
 
55.1. Verify that when the vehicle is in motion the on-board weighing system is either:  

 55.1.1. accurate or Yes   No   N/A  

 55.1.2. the weighing operation is inhibited Yes   No   N/A  

55.2. The on-board weighing system operates within tolerance for out-of-level 
conditions up to and including 5 percent*

Yes   No   N/A  
 3 degrees. 

 55.2.1. A sensor detects and inhibits weighing when an out-of-level condition 
exists that will exceed the accuracy limits of the scale.  Weighing is 
inhibited for out of level conditions of ________ degrees 

Yes   No   N/A  

 55.2.2. The system is accurate for the shift test when the vehicle is both level 
and out-of-level. 

Yes   No   N/A  

 
*NOTE:  5 percent refers to 5 percent rise over run.slope/grade 

56. Level-Indicating Means – Portable Scales 
Code Reference:  S.2.4. 
 
Portable wheel-load weighers and portable axle-load scales intended for law enforcement must weigh accurately 
when placed out-of-level by 5 percent* (approximately 3 degrees). 
 
A portable scale which is intended to be moved must either be equipped with a readily observable level-indicating 
means (typically a bubble level) or the scale must still weigh accurately when placed out-of-level by 5 percent* 
(approximately 3 degrees).  Weighing accurately means that the results must be within acceptance tolerance. 
 
The level-indicating means shall be rigidly mounted, located where it will be protected from damage but still be 
easily read in normal use, mounted so that its reference point for level will not change when pressure is applied to 
the level-indicator, and sensitive enough to indicate an out-of-tolerance condition that might affect the accuracy of 
the scale.  A bubble level mounted on a swing-out bracket is not adequate.  Portable floor scales (generally with 
capacities of more than 500 lb) shall have the level-indicating means visible without removing any scale parts. 
 
*NOTE:  5 percent refers to 5 percent
 

 rise over run.slope/grade 

56.1. Scales (other than wheel-load weighers and portable axle-load scales) must 
meet one of the following conditions: 

 

 56.1.1. The device is equipped with a level indicator as standard 
equipment, or? 

Yes   No   N/A  

 56.1.2. the device complies with the provisions of S.2.4.  The test 
procedure is given in “Performance Tests for Digital Counter 
(Bench) and Computing Scales”. 

Yes   No   N/A  
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56.2. If the scale is equipped with a level-indicating means, it must be readily 
observable without mechanical disassembly that requires the use of tools.  A 
bubble level placed under the scale platform of a portable floor scale mounted 
on wheels is not practical for the user of the scale. 

Yes   No   N/A  

56.3. The level-indicating means is rigidly mounted, easily read, protected from 
damage, will not change its reference for level, and sufficiently sensitive. 

Yes   No   N/A  

56.4. Wheel-load weighing and axle-load scales must weigh accurately when 
placed out-of-level by 5 percent* (approximately 3 degrees). 

Yes   No   N/A  

 

Agenda Item 8. Method of Sealing 
 
Delete DES Section 10.12.9. as follows: 

10.12.9. The scale shall clearly indicate it is in the set-up (calibration or configuration) mode, such as 
indicators, error message, or other means of indication that can not be interpreted as legal weight 
values (Effective January 1, 2005). 

Agenda Item 9. S.1.1.(c) Zero Indication (Sleep/Screen Saver/Power Save Modes) 
 
Amend Publication 14 – Digital Electronic Scales (DES) as follows: 

Scale Features and Parameters (in DES Section 10.) 

Typical Scale Features to be Sealed Typical Scale Features and Parameters 
Not Required to be Sealed 

. 

. 

. 
Screen Saver/Sleep and/or Power Save mode not 
listed on the CC (enabled/disabled) 

. 

. 

. 

 

Screen Saver/Sleep and/or Power Save mode listed on the 
CC (enabled/disabled) 

NOTE:  The above examples of adjustments, parameters, and features to be sealed are to be considered “typical” 
or “normal.”  This list may not be all inclusive . . . 
 

 11.8.4. Does the scale or indicating element have a: 
 screen saver
 power save 

/sleep or mode, or 
mode

Yes �  No �  N/A � 

? 

 

Note for Editor:  Proposal deletes existing Pub 14 language in the NOTE and Sections 11.8.4.1. and 11.8.4.2. to 
be replaced by the following: 

Manufacturers have been adding screen savers and sleep modes to scales for the purpose of prolonging the useful 
life of displays or provide promotional or other information on displays during periods of scale inactivity. 
 
Additionally, some scales have automatic shut-off, or power (battery) save modes.  These features promote energy 
conservation or prolong battery life in battery-operated scales.  This feature either automatically turns off the scale 
after a period of inactivity or only turns off the display.  If the power or battery save mode only turns off the display 
to save power, the feature is considered to be a sleep mode and should be evaluated using the screen saver/sleep 
mode criteria. 

 
As used in Publication 14, the terms screen saver/sleep mode and power save mode are defined as follows: 

 

screen saver/sleep mode.  A function of a device that blanks the display or shows information other than 
weight indications after a defined period of non-use. 

power save mode.  A function of a device that automatically blanks indications and turns off or reduces power 
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to the electronics after a defined period of non-use in order to save line or battery power.  Operator intervention 
is required to restore operation (e.g., return the scale to zero, turn on the scale, etc.). 

 
Summary of Screen Saver/Sleep and Power Save Mode of Operation 

Mode Display Activated by Exited by Verified by 

Screen 
Saver/Sleep 

i.e., Scrolling 
or other non 
metrological 
information, 
blank, or 
annunciator 

Period of time 
at gross load 
center of zero 

Change in weight, 
i.e., no longer at 
gross load zero 

Accurate weights are displayed under all 
the following conditions when: 

 - weight is added to the LRE, 
 - weight is removed from the LRE, and 
 - the LRE is disturbed by hand. 

Period of time 
with a non 
changing load 
on the scale 

Deliberate 
operator action 
(remove load off 
scale and rezero if 
necessary) 

No weights are displayed under all the 
following conditions when: 

 - weight is added to the LRE, 
 - weight is removed from the LRE, and 
 - the LRE is disturbed by hand. 

Power Save Off/Blank 

Period of time 
with no activity 
on the LRE 
(loaded or 
unloaded) 

Return the scale 
to a zero-balance 
indication with 
the automatic 
zero tracking or 
semi-automatic 
zero-setting 
mechanisms, or 
other deliberate 
operator action 
(e.g., turn on the 
scale, etc.) 

No weights are displayed under all the 
following conditions when: 

 - weight is added to the LRE, 
 - weight is removed from the LRE, 
 - the LRE is disturbed by hand, and 
 - power is restored to the scale with 

weight on the LRE. 
Accurate weights are displayed indicated 
or recorded according to Publication 14 
Section 53. Values Displayed, Temperature 
Conditions (Warm-up) Test Procedure 1 
or 2 since power may have been turned 
off or reduced to the electronics and load 
cell while in the power save mode. 

 

 

  11.8.4.1. 

 

If the scale can only enter a screen saver/sleep mode with no 
load on the LRE, perform the following steps to verify that 
automatic means are provided to inhibit a weighing operation 
unless the scale is at zero. 

1. 
 

Add a load plus 20 d to the LRE and rezero the scale. 

2. 

 

Observe the scale while indicating zero and note the 
amount of time taken to enter the screen saver/sleep 
mode.  _______________ 

3. The scale shall exit the screen saver/sleep mode when the 
20 d is removed from the scale. 

 
Yes �  No � 

4. Observe the scale indication for the amount of time taken 
to enter the screen saver/sleep mode noted in Step 2.  
The scale complies if it does not reenter the screen 
saver/sleep mode. 

 
Yes �  No � 

5. 

 

Rezero the scale and allow the scale to enter the screen 
saver/sleep mode. 

Yes �  No �  N/A � 
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6. The scale shall exit the screen saver/sleep mode when the 
20 d is now added to the LRE. 

 
Yes �  No � 

7. 

 

Rezero the scale by removing the 20 d from the LRE to 
allow the scale to enter the screen saver/sleep mode. 

8. The scale shall exit the screen saver/sleep mode when the 
LRE is momentarily disturbed by hand. 

Yes �  No � 

  11.8.4.2. 

 

If the scale can enter a screen saver/sleep mode with a load on 
the LRE, verify that automatic means are provided to inhibit a 
weighing operation when the scale is in an out-of-balance 
condition. 

 

While in the screen saver/sleep mode and with a load on the 
LRE, the scale shall not indicate a weight under all the 
following conditions when; 

 
 

an additional load is added to the LRE, 

 
a partial load is removed from the LRE, and 

 
the LRE is disturbed by hand. 

The scale is permitted to return to a zero indication when the 
entire load is removed from the LRE (unloaded condition) or the 
operator is required to zero the scale. 

Yes �  No �  N/A � 

  11.8.4.3. Does the scale have a power save mode feature? 

 
Yes �  No � 

 

If yes, attempt to initiate a weighing transaction while the scale 
display is off or blank when: 

 
 

an additional load is added to the LRE, 

 
a partial load is removed from the LRE, and 

 
a load on the LRE is disturbed by hand, and 

 
power is restored to the scale with weight on the scale. 

Perform the tests described in Pub 14 Section 53. Values 
Displayed, Temperature Conditions (Warm-up) Test 
Procedure 1 or 2 as appropriate to verify the accuracy of the 
scale after its power has been lowered or turned off. 

Yes �  No �  N/A � 

  11.8.4.3. Verify that recording and printing functions are inhibited when 
the device is in screen saver/sleep or power save mode. 

Yes �  No �  N/A � 

 
Publication 14 – Electronic Cash Registers Interfaced with Scales (
1. Zero Indication 

ECRS) as follows: 

 
Code Reference:  S.1.1., S.1.1.1., S.1.6.3., G-S.5.1. 
 
A digital electronic scale must be capable of defining a zero-balance condition within 0.5 scale division (d) for all 
weight units and may be defined within ± 0.25 d.  In If a point-of-sale system automatically monitors its zero 
balance condition and inhibits scale operation when an out-of-zero-balance condition is detected, a continuous  
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digital zero balance indication is not required 

 

provided that automatic means is provided to inhibit a weighing 
operation or to return to a continuous digital indication when the scale is in an out-of-balance condition. 

 

Manufacturers of scales and point-of-sale systems have been adding screen savers and sleep modes to scales for the 
purpose of prolonging the useful life of displays or provide promotional or other information on displays during 
periods of scale inactivity. 

 

Additionally, some scales and point-of-sale systems have automatic shut-off, or power (battery) save modes.  These 
features promote energy conservation or prolong battery life in battery-operated scales.  This feature either 
automatically turns off the scale after a period of inactivity or only turns off the display.  If the power or battery save 
mode only turns off the display to save power, the feature is considered to be a sleep mode and should be evaluated 
using the screen saver/sleep mode criteria. 

 
As used in Publication 14, the terms screen saver/sleep mode and power save mode are defined as follows: 

 

screen saver/sleep mode.  A function of a device that blanks the display or shows information other than 
weight indications after a defined period of non-use. 

 

power save mode.  A function of a device that automatically blanks indications and turns off or reduces 
power to the electronics after a defined period of non-use in order to save line or battery power.  Operator 
intervention is required to restore operation (e.g., return the scale to zero, turn on the scale, etc.). 

Summary of Screen Saver/Sleep and Power Save Mode of Operation 

Mode Display Activated by Exited by Verified by 

Screen 
Saver/Sleep 

i.e., Scrolling or 
other non 
metrological 
information 
blank, or 
annunciator 

Period of time at 
gross load center 
of zero 

Change in 
weight, i.e., no 
longer at gross 
load zero 

Accurate weights are displayed under 
all the following conditions when: 

 - weight is added to the LRE, 
 - weight is removed from the LRE, 

and 
 - the LRE is disturbed by hand. 

Period of time 
with a non 
changing load on 
the scale 

Deliberate 
operator action 
(remove load off 
scale and rezero 
if necessary) 

No weights are displayed under all the 
following conditions when: 

 - weight is added to the LRE, 
 - weight is removed from the LRE, 

and 
 - the LRE is disturbed by hand. 

Power Save Off/Blank 

Period of time 
with no activity 
on the LRE 
(loaded or 
unloaded) 

Return the scale 
to a zero-balance 
indication with 
the automatic 
zero tracking or 
semi-automatic 
zero-setting 
mechanisms, or 

No weights are displayed under all the 
following conditions when: 

 - weight is added to the LRE, 
 - weight is removed from the LRE, 
 - the LRE is disturbed by hand, 

and 
 - power is restored to the scale 

with weight on the LRE. 
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other deliberate 
operator action 
(e.g., turn on the 
scale, etc.) 

Accurate weights are displayed 
indicated or recorded according to 
Publication 14 Section 53. Values 
Displayed, Temperature Conditions 
(Warm-up) Test Procedure 1 or 2 since 
power may have been turned off or 
reduced to the electronics and load 
cell while in the power save mode. 

 

 

For all other systems, when an ECR is interfaced with a weighing/load receiving element, a continuous display of 
weight values and the digital zero balance indication must be provided.  The continuous weight display must be 
visible to both the customer and cash register operator.  A single weight display suffices so long as both the 
customer and cash register operator can easily see it.  The operator’s zero balance indication may be an annunciator 
on the cash register display that is illuminated when the scale is in a zero balance condition. 

 

The weight display may be integrated into the scale, may be a remote weight display, or may be integral with the 
cash register.  If the weight display is in the ECR, it must be separate from other displayed information. 

1.1. (No change) Yes �  No �  N/A � 
1.2. (No change) Yes �  No �  N/A � 
1.3. If the point-of-sale system automatically monitors the zero-balance condition of the scale, the system shall 

automatically prohibit scale operation when an out-of-zero balance condition is detected, or return to a 
continuous digital indication when the POS scale is in an out-of-balance condition. 
 

Does the scale or indicating element have a: 
screen saver/sleep mode?                      Yes �  No � 

 
power save mode?                                Yes �  No � 

1.3.1. 

 

If the scale and point-of-sale system (POS) can only enter a screen 
saver/sleep mode with no load on the LRE, perform the following steps to 
verify that automatic means are provided to inhibit a weighing operation 
unless the scale is at zero. 

1. 
 

Add a load plus 20 d to the LRE and rezero the scale. 

2. 

 

Observe the weight display while indicating zero and note the 
amount of time taken to enter the screen saver/sleep mode.   
_______________ 

3. The scale or POS shall exit the screen saver/sleep mode when the 
20 d is removed from the scale. 

 
Yes �  No � 

4. Observe the weight indication for the amount of time taken to enter 
the screen saver/sleep mode noted in step 2.  The scale complies if it 
does not reenter the screen saver/sleep mode. 

 
Yes �  No � 

5. 

 

Rezero the scale and allow the scale to enter the screen saver/sleep 
mode. 

6. The scale or POS shall exit the screen saver/sleep mode when the 
20 d is now added to the LRE. 

Yes �  No �  N/A � 
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Yes �  No � 

7. 

 

Rezero the scale by removing the 20 d from the LRE to allow the 
scale to enter the screen saver/sleep mode. 

8. The scale or POS shall exit the screen saver/sleep mode when the 
LRE is momentarily disturbed by hand. 

 
Yes �  No � 

1.3.2. 

 

If the scale or POS can enter a screen saver/sleep mode with a load on the 
LRE, verify that automatic means are provided to inhibit a weighing 
operation when the scale is in an out-of-balance condition. 

 

While in the screen saver/sleep mode with a load on the LRE, the scale or 
POS shall not indicate a weight under all the following conditions when; 

 
 

an additional load is added to the LRE, 

 
a partial load is removed from the LRE, and 

 
the LRE is disturbed by hand. 

The scale or POS is permitted to return to a zero indication when the entire 
load is removed from the LRE (unloaded condition) or the operator is 
required to zero the scale. 

 

Yes �  No �  N/A � 

1.3.3. Does the scale or POS have a power save mode feature? 

 
Yes �  No � 

 

If yes, attempt to initiate a weighing transaction while the scale display is 
off or blank when: 

 
 

an additional load is added to the LRE, 

 
a partial load is removed from the LRE, and 

 
a load on the LRE is disturbed by hand, and 

 
power is restored to the scale with weight on the scale. 

Perform the tests described in Pub 14 DES Section 53. Values Displayed, 
Temperature Conditions (Warm-up) Test Procedure 1 or 2 as appropriate 
to verify the accuracy of the scale after its power has been lowered or 
turned off. 

 

Yes �  No �  N/A � 

1.3.4. Verify that recording and printing functions are inhibited when the scale or 
POS is in screen saver/sleep or power save mode. 

 

Yes �  No �  N/A � 

Agenda Item 11.(a) Clarification on Section 66.(c) Performance and Permanence Tests 
 
Amend Publication 14 – Digital Electronic Scales (DES) Section 66.(c) as follows  (Editor’s Note:  Jim Truex and 
Steve Cook need to resolve conflict with minimum weight for subsequent test in Sections 66.(c)4.1. and 66.(c)6.6.): 
 

Pub 14 Section 66.(c) (figures not included here) 
 
Side-by-side scale vehicle applications are typically two 7- to 12-foot wide vehicle scales (load-receiving elements) 
placed side-by-side and may have a small area between each load-receiving element (LRE)

 

.  Unless the “side-by-
side” scale has a single CLC rating for the complete scale, the section test-load shall not be greater CLC (for the 
single side) x 2 when both sides of the “side-by-side” scale are tested simultaneously. 

If the load-receiving elements (LRE) used in the “side-by-side” application do not have a CC, then at least one of 
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the load-receiving elements shall be tested as a “single” scale 

 

according to Section 66.(a) in addition to the 
following tests (CLC test load at least 90 percent). 

If the LRE used for the “side-by-side” application are already covered by a CC for “single” scale applications, then 
only the following test loads and patterns need to be performed including strain-load and subsequent evaluation 
(field) permanence tests.

 

  If the “single” scale is too narrow for legal highway vehicles, testing as a “single” (one 
of the sides) scale does not have to be performed and the weighing/load-receiving element will be limited to “side-
by-side” applications. 

Side-by-side applications using LREs narrower than 8 ft wide should not be able to provide weight information 
from the individual scale since legal highway vehicles would always straddle both LREs
 

 to obtain a weight. 

Section tests on “side-by-side” scales can be conducted with at least 75 percent CLC test loads in Prescribed Test 
Patterns (PTPs).  Care shall be taken not to overload a Prescribed Test Pattern (PTP) during the strain-load test.   
Position tests will be conducted with loads no greater than 50 % CLC in a test pattern approximately 
4 ft (L) x 4 ft to 5 ft (W). 
 
The evaluator is reminded to be aware of potential safety hazards prior to and during the evaluation.  When test carts 
are not available, care should be taken when stacking 1000-lb weights on a scale platform.  Extreme caution must be 
used when stacking 1000-lb weights higher than three levels.  If a fourth level of test weight is required to reach the 
desired test load, weights should not be placed on the outer edge of the weight stack.  The evaluator may request the 
assistance of the applicant, service agency, or device owner to help with the stacking of weights and to verify that 
the weights are safely stacked without the risk of falling and injuring people, and damaging property (General Code 
Section 1.10. G-UR.2.3. Accessibility for Inspection, Testing, and Sealing Purposes). 
 
66.(c)1. Indicator Tests . . .  

Agenda Item 11.(b) Clarification of Section 66.(c) Waiving of Permanence Tests 
 
Add the following note to DES Section 66.(c)4. as follows: 
66.c.4. Subsequent Type Evaluation (Field) Permanence Tests 
 
Note:  The subsequent permanence test may be waived if the scale passes the initial test without significant 
performance issues and the NTEP Administrator approves the waiver based upon the report of the NTEP evaluator. 

Agenda Item 13. Stored Tare for “Weigh-in/Weigh-out” Applications 
 
Amend DES Section 35. as follows: 
35. Weigh-In/Weigh-Out Systems 
 
A weigh-in/weigh-out system is typically used in a vehicle scale and other applications that involve two weight 
determinations

 

. in which an in-bound truck is weighed either loaded or empty; the inbound weight is stored; 
the truck is then emptied or loaded.  The outbound truck is weighed, and the larger of the two weights 
(outbound or stored weight) is printed as the gross weight.  The other weight is printed as the tare weight and the 
difference computed as the net weight.  In-bound Weights, recalled weight values, and gross, tare, and net weights 
must be identified to clearly document the transaction.  The storage, recalling, and printing actions are limited so 
they do not facilitate fraud. 

35.1. Any weigh-in-bound weight values shall be recorded and automatically 
identified as such.  If weigh-in-bound weights are not printed at the time 
the weigh-in operation is performed, then the weigh-

Yes   No   N/A  

in-bound weight 
information shall not be lost during a power interruption. 
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35.8. Keyboard tare entries or stored tare shall not be accepted into weigh-
in/weigh-out memory.

Yes   No   N/A  
  A weight retained in memory that is 

automatically deleted from memory after the net weight is determined 
is not considered as a stored weighment. 

 

Agenda Item 14. Money Values in Other Than 1-Cent Intervals 
 
Amend DES Section 10.1. as follows: 
10.1 

 

Verify that the following sealable parameters are secured by a Category      method of sealing. 

Coarse zero 10.1.1 
 

Yes   No   N/A  
Initial Zero-Setting Mechanism (IZSM) on separable indicating 
elements with limits that that can be adjusted more than 20 % beyond 
the maximum capacity of the load-receiving element 

10.1.2 

 

Yes   No   N/A  

Span 10.1.3 
 

Yes   No   N/A  
Linearity correction values 10.1.4 

 
Yes   No   N/A  

Motion detection (on/off) 10.1.5 
 

Yes   No   N/A  
Motion detection (number of divisions and speed of operation) 10.1.6 

 
Yes   No   N/A  

Number of samples averaged for weight readings 10.1.7 
 

Yes   No   N/A  
Averaging time for weight indications 10.1.8 

 
Yes   No   N/A  

Selection of measurement units (if internally switched and not 
automatically displayed on the indicator) 

10.1.9 

 

Yes   No   N/A  

Division value, d 10.1.10 
 

Yes   No   N/A  
Number of scale divisions, n 10.1.11 

 
Yes   No   N/A  

10.1.12 Minimum money value on electronic computing devices ($ 0.01) 
 

Yes   No   N/A  
Range of over capacity indications (if it can be set to extend beyond 
regulatory limits) 

10.1.13 

 

Yes   No   N/A  

Automatic zero-tracking mechanism (on/off) for bulk-weighers 
hopper scales and all Class III L devices 

10.1.14 

 

Yes   No   N/A  

Automatic zero-tracking mechanism (range of a single step) 10.1.15 
 

Yes   No   N/A  
¼ and ½ lb pricing capability or multiplier keys 10.1.16 

 
Yes   No   N/A  

Weight Classifier mode (enabled/disabled) 10.1.17 
 

Yes   No   N/A  
Manual Gross Weight Entries (enabled/disabled) for applications 
where this feature is not permitted in Handbook 44 

10.1.18 

 

Yes   No   N/A  

 Other:  Describe the parameter and provide justification according to the 
“Principles for Determining Features to be Sealed.” 

10.21  (Renumber remaining sections) 

Agenda Item 18. Capacity – Markings and Display:  Part 1 (Clarification of Cap x d): 
 
Amend DES Section 1.14. as follows: 
 

If the capacity by division statement is displayed 1.14. as part of the scale display (e.g., displayed on a video 
terminal or in a liquid crystal display) 

 

on a video terminal with the weigh values, then the capacity by 
division statement must be indicated in a clear and conspicuous manner and be readily apparent when 
viewing the reading face of the scale indicator unless already apparent by the design of the device and 
displayed whenever the system is in the weighing mode. 
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Agenda Item 18. Capacity – Markings and Display:  Part 2 (MSS and MPW): 
 
 
1.17. If a Class I or Class II prescription scale complies with paragraphs S.1.2.3., S.2.5.3., and S.6.6., it shall 

be: 

 1.17.1. marked, “Counting Feature for Prescription Filling Only” (see test procedure in 
Section 58.); 

 1.17.2. marked with the minimum piece weight and minimum number of pieces used to establish 
an individual piece count. 

 1.17.3. 

 

If the minimum piece weight and/or minimum number of pieces is displayed with the 
count values on the counting display, then the minimum piece weight and minimum 
number of pieces must be indicated in a clear and conspicuous manner and be readily 
apparent when viewing the reading face of the counting indicator. 
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Appendix B – Attachments 
Attachment for Agenda Item 2 
 
National Conference on Weights and Measures / National Type Evaluation Program 

NTETC Weighing Sector Ballot Summary 94-01 
 

 
INFORMATION AND INSTRUCTIONS 

 

Item No. Item Affirm. Negat. Abst. 

 
1 

Approve the revised Publication 14 Force Transducers 
Section “II. Determination of Creep and Creep Recovery, Test 
Procedures and Permissible Variations” which replaces and 
amends the 2008 language with the amended language as shown 
in the underlined

7 

 language on the following pages. 

5 3 

 Breakdown of votes  → 6 private 
1 public  

2 private 
3 public 3 private 

Comments 
Two negative votes from NTEP participating labs had the same comments stating that they agreed with the 
intent of the proposal.  However, the language in the proposal was confusing and difficult to follow. 
 
Justification for Negative Response:  WMD was initially in favor of this item until additional data and 
information was received after the distribution of the ballot proposal.  After reviewing the data provided by the 
NIST Force Group and information from Stephen Langford and Stephen Patoray, WMD votes “negative” on this 
item.  The proposal has become a significant deviation from R 60 tolerances when taking into account the different 
interpretations for (un)loading and stabilization times from the OIML testing labs and data submitted by Tom 
Bartel, NIST FG and are summarized as follows. 
 
Additionally, a scale’s ability to maintain zero in actual field applications will be improved since the 0.5 v creep 
recovery tolerance for load cells (1.5 v for Class III L) is no larger than the scale specification for zero-tracking 
(0.5 d or 3 d for Class III L). 
 
1. Stephen Langford and Steve Patoray contacted four OIML laboratories that perform type verifications on load 

cells according to the requirements on OIML R 60.  They asked for information about their combined (un)load 
and stabilization times of their test equipment, how closely they complied with the times specified in OIML 
Table 6 (proposed Pub 14 Table 5), and their interpretations of the stabilizations times specified in R 60. 

 
Three of the four labs responded to the request and stated that their test equipment loads and unloads weights 
similar to the equipment used by the NIST FG.  Therefore they stated that they use the full time allotted in 
R 60 Table 6 for (un)load and stabilization time before taking the initial reading. 
 
R 60 Table 6 indicates that the combination of (un)loading and stabilization is a certain time based on the 
change in the test load, for example 40 seconds for a load of 10 000 kg.  So the described method in R 60 
would allow for a loading time of 20 seconds.  The stabilization time is then also 20 seconds.  However, the 
labs responded that from the meaning of the test, the stabilization time would be the most important factor.  In 
this case, they load in 2 seconds and then stabilize for 38 seconds to keep the combined time to 40 seconds.  
This also complies with R 60 clause 5.2.3.2.(b) by recording the actual times in the Test Report. 
 
The following is an overview of possible combinations at a combined (un)loading and stabilization time of 
40 seconds: 
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(un)loading time stabilization time 
20 s 20 s 
18 s 22 s 
22 s 18 s 
2 s 38 s 
1 s 40 s 

 
2. Tom Bartel, NIST Force Group provided a worksheet that summarizes the results of NIST creep recovery tests 

since October 1, 2007.  According to Tom’s report, the summary includes tests conducted earlier this month.  
All tests were conducted with a recovery reading taken 20 seconds after unloading the creep load (which takes 
about one second).  Since additional recovery readings are taken at 40 seconds and 60 seconds after unloading, 
these readings may be used to obtain the creep recovery at any other time (e.g., 30 seconds) – which 
correspond to appropriate lines in the new proposed Table 5 of unloading times for Pub 14.  (The reading at 
30 seconds must be estimated by averaging the readings at 20 and 40 seconds, and likewise for the reading at 
50 seconds.) 

 
The worksheet on the following page gives the recovery results obtained from NIST’s tests, for both a fixed 
“delay time after unloading” of 20 seconds (as has been specified in Pub 14 until now), and for other “delay 
times after unloading” as given in the new proposed Table 5.  In addition, the percentage of entries that “pass” 
is given, for Class III using a fixed time of 20 seconds, for both the current tolerance (0.5 v) and the proposed 
increased tolerance of 0.75 v. 

 
Tom reported “that while most load cells show a smaller recovery value for greater delay times, the difference 
is not enough to change the outcome of “pass” or “fail” for any of them.  This is a bit surprising, but that is the 
way the numbers work out.” 

 
Tom added that that occasionally a load cell shows a greater recovery value when using a longer delay time 
after unloading.  This can occur if, for example, the creep recovery response curve makes an initial quick dip 
downward, then reverses sign and rises back toward its starting point.  This behavior is not unusual.  Tom has 
offered to show curves that illustrate this behavior if requested. 
 
WMD has modified Tom Bartel’s worksheet to include the projected compliance rate of the submitted load 
cells if: 

1. they were classified as Class III load cells, and 
2. the compliance rate using the proposed exponential formula tolerance. 

 
A copy of this table in located on the last page of this summary. 
WMD has developed revised language based on the negative comments as a separate file to this summary. 

From John Elengo (Consultant), October 28, 2008. 
 
I have previously commented on the title in Table 5 of the proposal that is incorrect and the line that reads 
“Loading and Unloading Times” should be removed. 
 
I believe the proposal is unacceptable in that it deviates significantly from R 60’s intent. 
 
The proposal introduces a Tolerance Multipler based upon a time constant relationship: 
 
Where:  TM −∈= 65.1  
  M = tolerance multipler  

timeTable
timeloadT
5

=  

 ∈  =  2.7182818 =  natural logarithm of 1 (ln 1) 
 
M is dependent on the independent variable, time in Table 5, and the dependent variable, the time a load testing 
machine can load/unload a test load (that should be 90 % to 100 % of capacity).  The value 1.65 is chosen to force 
M = 1 when the load/unload time is half of that in Table 5.  The result is as follows: 
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Test Load --> 0 kg to 

10 kg 
10 kg to 
100 kg 

100 kg to 
1 000 kg 

1 000 kg to 
10 000 kg 

10 000 kg to 
100 000 kg 

Over 
100 000 kg 

Table 5, seconds --> 10 20 30 40 50 60 

       
Load/Unload Time, 

seconds Tolerance Multiplier 

Instantaneous 1.65 1.65 1.65 1.65 1.65 1.65 

1 1.49 1.57 1.60 1.61 1.62 1.62 

2 1.35 1.49 1.54 1.57 1.59 1.60 

3 1.22 1.42 1.49 1.53 1.55 1.57 

4 1.11 1.35 1.44 1.49 1.52 1.54 

5 1.00 1.29 1.40 1.46 1.49 1.52 

10 0.61 1.00 1.18 1.29 1.35 1.40 

15 0.37 0.78 1.00 1.13 1.22 1.29 

20 0.22 0.61 0.85 1.00 1.11 1.18 

25 0.14 0.47 0.72 0.88 1.00 1.09 

30 0.08 0.37 0.61 0.78 0.91 1.00 

40 0.03 0.22 0.43 0.61 0.74 0.85 

50 0.01 0.14 0.31 0.47 0.61 0.72 

60   0.08 0.22 0.37 0.50 0.61 

80   0.03 0.11 0.22 0.33 0.43 

100   0.01 0.06 0.14 0.22 0.31 

150     0.01 0.04 0.08 0.14 

200       0.01 0.03 0.06 

300           0.01 
 
This relationship is analogous to the current versus time relationship when a voltage change is applied across a 
resistor and a capacitor that are connected in series.  Specifically: 
 
Where:  ** RC

t

R
Ei

−

∈=  

i = current  E = voltage C = capacitance R = resistance t = time 
 
RC = time constant ∈  = 2.7182818 = natural logarithm of 1 (ln 1) 

 
When a voltage is suddenly applied, the current will increase with time according to the above relationship until it 
reaches its final level.  The rate at which the system responds is dependent on the time constant that a designer 
chooses by selection of appropriate resistance and capacitance values.  The time constant is the amount of time that 
passes from the moment a step change in voltage is applied to the time transient component will have decayed to 
36.8 % of its initial value. 
 
Relating back to the proposal, the full time in Table 5 has been employed as the time constant.  The factor 1.65 is 
employed to force the tolerance multiplier a value of 1.0 when the load/unload time is half that in Table 5.  The 
interpretation that the tolerance should only be applicable at half the time in Table 5 has no basis.  This was never 
discussed, nor intended, at the time the Table 5 values were established.  Further, the tolerance was to apply when 
the load is changed relatively instantaneously.  The times in Table 5 represent solely a consensus of lab machine 
capabilities at the time the table was developed.  It was recognized that pragmatically one lab’s capability might be 
more favorable to a device submitter than another lab’s, but all would recognize the pass/fail result as sufficient.  
Further, the actual times are to be recorded in order to portray the basis for the conclusion. 
 
While a time constant method of interpolation might be appropriate, the proposed equation is arbitrary; further, it 
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has shortcomings. 
 
The weighing machine tolerance is based on that change in indication from the initial indication displayed once the 
load has been completely placed on the device or removed from it.  There are no restrictions placed on the loading 
or unloading times and these times are set by the application conditions at the time of the device use. 
 
The greatest change in indication with time occurs under the condition of a quick full step load change.  If the load 
is changed in a more progressive manner, a lesser change in indication with time will occur from the time the load 
is fully applied.  In the latter case, it might be appropriate to use a time constant relationship to reduce the allowable 
tolerance applied during a type evaluation, but in no case is an increase in tolerance justified. 
 
Many scales are loaded or unloaded by directly placing or removing the load in one quick step.  According to this 
proposal, a load cell that in turn is loaded or unloaded in one quick step during evaluation would be provided with a 
tolerance that is greater than the weighing machine’s allowance and much greater than that applicable under the 
load cell’s plc = 0.7 apportionment factor.  Hence, this proposal is unacceptable. 
 
I think the solution has to be a pragmatic one.  We can’t dictate that new testing machines be acquired nor old ones 
modified to achieve exact loading/unloading times.  Besides the time probably cannot be exactly measured either 
and a few seconds one way or the other is likely “in the noise.” 
 
Again, it is ultimately the scale’s response under the conditions of use that counts and a 30-minute test in the field 
is not that impractical and you can get a hint in five minutes whether or not to continue with a full 30-minute test. 
 
A bit of history relative to Table 6 in R 60. 
 
I clearly remember chairing the IWG discussion at which the table was born.  We were facing an impasse because 
it was recognized that some labs needed more time than others to load a device than to simply place a full load on 
as a single dead weight of the proper value and that this could affect the measurement of creep.  What to do? 
 
In order to defuse the impasse, I went to the blackboard and canvassed the participants asking what times could 
they meet.  As we went around it became evident that the times given were also dependent on the load capacities of 
their testers.  I decided to see if these times might fit a scheme by categorizing them according to the load being 
applied. 
 
I decided to use loads of 10 raised to the nth power and wrote the columns 10, 100, 1000, 10 000, 100 000 kg on the 
board.  I next organized the input received and the table began to take shape.  We went around the room again and 
it fell into place and there was a comfortable feeling.  We all recognized that a bit of “settling” time should be 
included before taking the initial reading so we decided on times in the table that were based on using half for 
loading and half for settling.  It was clear that due to differing lab capabilities these times could not exactly be 
mandated, definitely a “should” and not “shall” basis, and that the competence of the evaluator should also be 
relied upon. 
 
Comments from Stephen Patoray on Negative Vote:  I originally supported this item as it was developed by the 
Weighing Sector in September 2008, however; there are six (6) main items that have made me change my mind and 
vote negative on this ballot. 
 
1. Data was presented by the NIST Force Group after the Weighing Sector meeting which is not included with 

this ballot item.  It shows clearly that the outcome (percentage of cells to pass) of the creep return test was 
NOT affected by increasing the time for the creep return value from 20 seconds to 40 seconds.  All 
seventeen (17) load cells tested since October 1, 2007, were included in this analysis.  Twenty-nine 
percent (29 %) passed at either 20 seconds or 40 seconds return.  This is very strong evidence that the time at 
which this value is taken is not as critical as was originally believed (full data can be supplied if needed). 

 
2. Responses from three OIML laboratories in Europe confirmed that they currently conduct tests for load cells 

with a nearly instant load/unload and they allow the remaining time in Table 6 of OIML R 60 for stabilization.  
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In addition, an OIML lab in the Pacific Rim also would allow data to be taken in this manner.  Initially, it was 
thought that the additional stabilization time allowed by these labs would significantly affect the results of the 
evaluation.  The information from NIST FG mentioned in item 1 above indicates that this is not apparently the 
case. 

 
3. The addition of the proposed formula to NCWM Publication 14 would add significant complexity to the 

evaluation of data.  It is not consistent or in harmony with other requirements of either HB 44 or 
Publication 14. 

 
4. The proposed formula is not in harmony with the requirements of OIML R 60.  While it is a less strict 

requirement, this would be moving in a direction away from harmonization, not toward it. 
 
5. Currently NCWM is a signatory to the DoMC as a utilizing participant in the MAA for OIML R 60.  While the 

addition of the proposed formula is not in conflict with the arrangement, it does not move NTEP closer to 
harmonization with OIML R 60. 

 
6. Currently there have been several NTEP CCs issued with current requirements being met, in some cases with 

retesting taking place to get the device to meet the current requirements.  This cost these companies both time 
and money.  While a much looser tolerance of 0.80 v might be easier to meet, it would potentially be a 
disservice to the companies that have already passed the evaluation and received an NTEP CC. 

 
I therefore do not support the proposed formula and additional language.  It is my belief that the information in 
Table 6 of OIML R 60 be brought into NCWM Publication 14, and that it be clarified with examples that the 
load/unload times should be no more than approximately ½ the time listed in the table.  If it is less than 
approximately ½ the time, then the remaining time is used for stabilization.  This would align with the test methods 
currently in use by the OIML labs. 
 

Load/unload Stabilize Table value 
20 20 40 
18 22 40 
22 18 40 
2 38 40 
1 39 40 

 
For times longer than those specified, OIML R 60 provides a special case.  This could also be incorporated into 
Publication 14. 
Additional Information and Comments from and Tom Bartel: 
 
Sent October 22, 2008: 
 
As requested, I have attached an Excel worksheet that summarizes the results of NIST creep recovery tests since 
October 1, 2007.  It includes tests conducted earlier this month (see table on the last page of this summary).  All 
tests were conducted with a recovery reading taken 20 seconds after unloading the creep load (which takes about 
one second).  Since additional recovery readings are taken at 40 seconds and 60 seconds after unloading, these 
readings may be used to obtain the creep recovery at 30 seconds, 40 seconds, and 50 seconds – which correspond to 
appropriate lines in the new proposed Table 5 of unloading times for Pub 14.  (The reading at 30 seconds may be 
estimated by averaging the readings at 20 and 40 seconds, and likewise for the reading at 50 seconds.) 
 
The worksheet gives the recovery results obtained from NIST’s tests, for both a fixed “delay time after unloading” 
of 20 seconds (as has been specified in Pub 14 until now), and for other “delay times after unloading” as given in 
the new Table 5.  In addition, the percentage of entries that “pass” is given, for Class III using a fixed time of 
20 seconds, for both the current tolerance (0.5 v) and an increased tolerance of 0.75 v. 
 
While most load cells show a smaller recovery value for greater delay times, the difference is not enough to change 
the outcome of “pass” or “fail” for any of them.  This is a bit surprising, but that is the way the numbers work out. 
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Note that occasionally a load cell shows a greater recovery value when using a longer delay time after unloading.  
This can occur if, for example, the creep recovery response curve makes an initial quick dip downward, then 
reverses sign and rises back toward its starting point.  This behavior is not unusual.  I can show curves that illustrate 
it if you like. 
 
Sent October 23, 2008: 
 
I vote “yes” on the ballot; seeing as, technically, I am not a voting member, you can use this for “informational 
purposes”. 
 
Let me make the following clarifications regarding the implementation of the language on the ballot. 
 
1. The first sentence under II.4. reads “During the conduct of the tests, the initial reading shall be taken at a time 

interval after the initiation of loading or unloading, whichever is applicable, as specified in Table 5.”  Since it 
takes us about one second to unload our creep test load, this sentence means that, after the unloading is 
finished, we will wait an additional 19 seconds before taking the first reading for capacities from 10 kg to 
100 kg; 29 seconds for capacities from 100 kg to 1000 kg; 39 seconds for capacities from 1000 kg to 
10 000 kg; and 49 seconds beyond that. 

 
In other words, for a 2500 lb capacity load cell, our first reading would be 40 seconds after unloading begins, 
or, equivalently, 39 seconds after unloading is completed.  For a 50 klb capacity load cell, we would wait 
49 seconds after unloading is completed. 

 
If, on the other hand, you intend to keep constant the time to be utilized for stabilization (half the time given in 
Table 5), regardless of a laboratory’s unloading time, then you would need to specify this in an explicit 
manner. 

 
Note that we can accomplish the new requirements at the present time without making any changes to our 
instrumentation or machine controls. 

 
2. For load cells that we test at NIST, the formula of 4.1.(a) will give a multiplier, M, of 1.57 for the lower end of 

our range (100 kg and below) and 1.62 for the upper end of our range (above 10 000 kg), which puts the creep 
recovery tolerance for Class III at 0.78 v to 0.81 v, depending on capacity. 

 
3. While longer unloading times do not apply to NIST, for a laboratory that does, for example, require 50 % more 

time to unload than required in Table 5, the formula gives a multiplier, M, of 0.78.  In other words, for a load 
cell capacity of 10 kg to 100 kg, Table 5 gives a (total) time of 20 seconds, of which 10 seconds should be used 
for actual unloading.  If a laboratory requires 15 seconds to unload (i.e., 50 % more time than specified), the 
time ratio T in the formula is 0.75, giving M = 0.78, thus giving a reduction in the tolerance to 78 % of the 
nominal value. 
 
Note that this is not nearly as severe as the requirement in OIML R 60, which states that “the time may be 
increased from 100 % to a limit of 150 % of the specified time provided that the permissible variation of the 
result is proportionally reduced from 100 % to 50 % of the allowable difference...” 

 
4. The instructions in this ballot are applying the multiplier, M, to the creep tolerances as well as to the creep 

recovery tolerance.  Note that, in OIML R 60, if the specified loading/unloading times cannot be achieved, an 
adjustment is made only to the tolerance for minimum dead load output return, not to the tolerances for creep.  
Since OIML’s language is not entirely consistent here, this may be an oversight on their part.  In that case, we 
are correctly not making the same oversight here in Pub 14. 

 
5. I do assume, however, that you have inadvertently left out of the ballot wording the paragraph giving the 

tolerance for creep between 20 minutes and 30 minutes (which is 0.15 times the tolerance for the allowed creep 
over 30 minutes). 
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None of the five points listed above constitute objections on my part.  I am merely pointing them out so that you 
can make sure that what you intend agrees with what you say. 
 
Tom Bartel, NIST Mass and Force Group 



NTEP Committee 2009 Interim Report 
Appendix C – NTETC 2008 Weighing Sector – Appendix B 
 

 NTEP- C44 

Creep Recovery History and Tolerance Scenario 

NIST Tests 10/1/2007 - 10/20/2008 Current Pub 14/NIST Method Note 5 Current R 60 Method 
(inc. lab interpretations for stabilization times) Note 6. Ballot Proposal 

NCWM 
Control 

No. 
Capacity Classification 

Delay 
Time 

(seconds) 

Measured 
Recovery 

(v) 

5000 v 
Outcome for 
Tolerance of 

0.50 v 

3000 v 
Outcome for 
Tolerance of 

0.50 v 

Approximate 
Delay Time 
(seconds) 

Measured 
Recovery 

(v) 

Outcome for 
Tolerance of 

0.50 v 

Proposed 
Exponential 

Formula 
Tolerance 

5000 v 
Outcome 

5850 4 klb III M 5000 20 1.19   40 1.09   0.8  
5850 4 klb III M 5000 20 1.14   40 0.95   0.8  
5923 1000 kg III M 5000 20 0.58  pass 30 0.51   0.8 pass 
5923 1000 kg III M 5000 20 0.83  pass 30 0.82   0.8  
5936 5 klb III M 5000 20 1.55   40 1.56   0.8  
5936 5 klb III M 5000 20 0.30 pass pass 40 0.17 pass 0.8 pass 
5951 2000 kg III S 5000 20 0.26 pass pass 40 0.39 pass 0.8 pass 
5951 2000 kg III S 5000 20 0.35 pass pass 40 0.16 pass 0.8 pass 
5951 5 klb III S 5000 20 1.86   40 1.72   0.8  
5951 1000 kg III S 5000 20 0.99   30 0.96   0.8  
5951 200 lb III S 5000 20 1.51   20 1.51   0.8  
5923 1000 kg III M 5000 20 0.53  pass 30 0.53   0.8 pass 
5936 5 klb III M 5000 20 0.77  pass 40 0.60   0.8 pass 
5936 5 klb III M 5000 20 0.48 pass pass 40 0.39 pass 0.8 pass 
6078 10 klb III M 5000 20 0.86   40 0.66   0.8 pass 
6127 4 klb III M 5000 20 0.90   40 0.75   0.8 pass 
6127 4.4 klb III M 5000 20 0.48 pass pass 40 0.42 pass 0.8 pass 

   percent passing ==> 29 % 53 % percent passing ==> 29 %  59 % 
            
NCWM 
Control 

No. 
Capacity Classification 

Delay 
Time 

(seconds) 

Measured 
Recovery 

(v) 

Outcome for 
Tolerance of 

1.50 v 
 Delay Time 

(seconds) 

Measured 
Recovery 

(v) 

Outcome for 
Tolerance of 

1.50 v 
  

6067 30 t III L M 10000 20 0.56 pass  50 0.90 pass   
6067 30 t III L M 10000 20 0.70 pass  50 0.80 pass   

            
Note 1:  Actual time for NIST unloading is on the order of 1 second, regardless of capacity. 
Note 2:  “Delay time” means the time between unloading and taking the first (reference) reading. 
Note 3:  NIST sampling begins after a “delay time” of 20 seconds; subsequent readings are taken at 40 seconds and 60 seconds after unloading. 
Note 4:  Recovery values for “delay times” of 30, 40, or 50 seconds are derived from the most appropriate readings. 
Note 5:  Steve Cook added this column showing compliance if data were evaluated as a Class III (300 v) load cell. 
Note 6:  Steve Cook added these columns that include the tolerances from the proposed formula and the proposed increase in the stabilization times for the NIST test equipment. 
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Attachment for Agenda Item 17 
 

 
National Conference on Weights and Measures/National Type Evaluation Program 

NTETC Weighing Sector Ballot Summary 94-02 
Item 
No. Item Affirm Negat Abst 

1A Agree that the proposed language is sufficiently developed 
4 

and recommend 
that this item move forward as a voting item on the NCWM S&T 2009 agenda.   

NO COMMENTS 

1B 
Agree that the proposed language is not sufficiently developed 

2 

and 
recommend that this item be given “Information” status on the NCWM S&T 
2009 agenda. 

  

COMMENTS 
1. Does not believe that the proposed change is fair to the buyer and seller.  If the 

device can zero out a negative weight, then it must be allowed to zero out a 
positive weight as well. 

2. This item should be given “developmental” status instead of “informational.”  
This feature appears on the surface to be OK in direct sale applications, but I 
would like to hear more discussion on the industrial/heavy capacity side.  There is 
no need to rush this item into HB 44 and should be allowed additional time for the 
language to be further developed by the Weighing Sector. 

1C 

Agree (if amended)

2 

 that the proposed language is sufficiently developed and 
recommend this item move forward as a voting item on the NCWM S&T 2009 
agenda.  Please include your recommended changes with your ballot 
response. 

  COMMENTS 
1. The maximum effect of automatic zero-setting should not be limited to 4 % of the 

nominal capacity since there are no limits on other zero-setting mechanisms in 
HB 44. 

2. Same as above comment on 1C. 

2 
Forward a recommendation to the NTEP Committee that an existing CC may 
be amended upon a successful review on an application and documentation if 
the proposal is adopted by the NCWM. 

4 3 1 
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National Conference on Weights and Measures/National Type Evaluation Program 

NTETC Weighing Sector Ballot Summary 94-02 
Item 
No. Item Affirm Negat Abst 

COMMENTS 
1. The Weighing Sector should make the recommendation to the NTEP Committee 

after it has developed a consensus on the proposed requirements for automatic 
zero-setting. 

2. The requirement of Pub 14 to list any standard feature or option on an NTEP CC is 
clearly stated.  It indicates that an NTEP lab must evaluate any feature or option 
before it can be listed on an NTEP CC.  The commenter voted negative for the 
following reasons. 
- There are metrological ramifications to how the automatic zero-setting 

mechanism must function.  These metrological features MUST be evaluated by 
an NTEP lab to ensure the ASZM meets all the requirements. 

- Currently, there is no procedure developed in Pub 14 for evaluating AZSM.  
Therefore the NTEP Committee, the NTEP Committee chair, or the NTEP lab 
evaluators would not have uniform criteria to base their decision to amend an 
NTEP CC. 

- It is premature to begin amending NTEP CCs until all due process has run its 
course, and proper procedures have been developed and reviewed by the 
Weighing Sector and approved by the NTEP Committee.  This is an item that 
will go before the NCWM S&T Committee.  It may or may not be accepted, 
and, if accepted, may not resemble the original proposal.  Additionally, it may 
or may not be approved by the NCWM representatives and delegates. 

3 

Recommend including the following note to clarify the differences between 
automatic zero-tracking and automatic zero-setting in the definitions stating: 
 

 

Zero-tracking is functionally similar to automatic zero-setting.  The 
differences are important in applying the applicable requirements to 
maintain and establish an accurate zero-balance condition. 

- 

 

Automatic zero-setting is activated by an event, such as after a 
programmed time interval or part of every weighing cycle in an 
automatic weighing system; 

- 

5 

Automatic zero-tracking operates continuously (when the specified 
conditions are met) and is controlled by a rate of correction 
(e.g., 0.5 d/second) to prevent interaction with the normal weighing 
process. 

3 0 

COMMENTS 
1. This proposed note should be reviewed and recommended by the Weighing Sector 

since the item was only discussed by the small work group and not the entire 
Sector. 

2. It is not appropriate to include initial zero-setting mechanism under zero-setting 
mechanism.  The feature is not intended to maintain the zero balance of a scale.  It 
is intended to zero the scale upon power-up (of the device) with or without a load 
on the load-receiving element. 

3. The commenter supports a definition of zero-tracking and automatic zero-setting 
(if adopted).  The commenter understands the differences, but believes that the 
proposed language can be improved since there is little difference in wording 
between the two definitions. 
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Appendix C – Attendees 
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Andrea Buie 
Maryland Department of Agriculture 
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Glossary of Acronyms 

AWS Automatic Weighing Systems NTETC National Type Evaluation Technical 
Committee 

CC NTEP Certificate of Conformance OIML International Organization of Legal 
Metrology 

CIM Coupled-in-Motion (Railway Track Scales) S&T NCWM Specifications and Tolerances 
Committee 

CLC Concentrated Load Capacity SWMA Southern Weights and Measures Association 
EPO Examination Procedure Outline W/LRE Weighing/Load-receiving Element 

GIPSA Grain Inspection Packers and Stockyards 
Administration WG Work Group 

NCWM National Conference on Weights and 
Measures WMD NIST Weights and Measures Division 

NIST National Institute of Standards and 
Technology WWMA Western Weights and Measures Association 

NTEP National Type Evaluation Program WS NTETC Weighing Sector 
Unless Otherwise Stated: 
- “Handbook 44” (HB 44) means the 2009 Edition of NIST Handbook 44 “Specifications Tolerances, and Other 

Technical Requirements for Weighing and Measuring Devices” 
- “Handbook 130” (HB 130) means the 2009 Edition of NIST Handbook 130 “Uniform Laws and Regulations in 

the areas of legal metrology and fuel quality.” 
- “Publication 14” (Pub. 14) means the 2009 Edition of NCWM Publication 14 - Weighing Devices - Technical 

Policy • Checklists • Test Procedures 
Note:  NIST does not imply that these acronyms are used solely to identify these organizations or technical topics. 

Load Cell Items 
 
1. L oad C ell C r eep R ecover y 

1 (a). Load Cell Creep Recovery (Recommended Changes to Publication 14 Based on 
Actions at the 2009 NCWM Annual Meeting) 

 
Source:  Steve Cook, NIST Technical Advisor 
 
Background:  See the Final Report of the 2009 NCWM S&T Committee (Agenda Item 320-2 for additional 
background information to amend HB 44 Scales Code paragraph T.N.4.6. Time Dependence (Creep) for Load Cells 
during Type Evaluation.  During the 2009 Annual Meeting, the S&T Committee adopted a proposal to amend 
HB 44 Scales Code paragraph T.N.4.7. to relax creep recovery tolerances on Class III load cells with more the 4000 
division (nmax > 4000).  
 
At the 2009 Annual Meeting of the NTETC-WS, the NIST Technical Advisor recommended amendments to 
Publication 14 – Force Transducers Section: FT Section II-9 as follows for consideration by the WS. 
 
Discussion/Conclusion:  The WS reviewed the language adopted by the NCWM and agreed with the NIST 
technical advisor recommendation to amend Publication 14 FT Section 9.  This recommendation can be 
found in Appendix A, Agenda Item 1.(a). 



NTETC Weighing Sector DRAFT Summary (November 4, 2009) 

Page 3 of 30 

1 (b). Load Cell Creep Recovery (Editorial Suggestions) 
 
Source:  Stephen Patoray, Consultants on Certification 
 
Background: Stephen Patoray noted that the subject of Creep Recovery in Section 12 was inadvertently omitted in 
previous editions of Publication 14 and proposed a recommendation to amend Publication 14 – Force Transducers 
Section: FT Section M-12 – Summary Table and Table 6. 
 
Discussion/Conclusion:  The WS reviewed and agreed with the recommendation to amend Publication 14 FT 
Section 12 and Table 6.  The WS added additional language to the proposed subsection 12 (f) to include the 
reference to the times specified for the initial reading in FT Table 5.  This recommendation can be found in 
Appendix A, Agenda Item 1.(b). 

Carry-over Items: 
 
2. R ecommended C hanges to Publication 14 B ased on A ctions at the 2009 NC W M  A nnual 

M eeting 
 
Source:  The NIST Technical Advisor, Steve Cook, has provided the Sector with specific recommendations for 
incorporating test procedures and checklist language based upon actions of the 2009 Annual Meeting of the 
94th NCWM.  The Sector was asked to briefly discuss each item and, if appropriate, provide general input on the 
technical aspects of the issues. 
 
Background:  See the Final Report of the 2009 NCWM S&T Committee Agenda Item 310-4 for the adopted 
language and additional background information on the item to amend HB 44 General Code paragraph G-N.3. 
Verification of Testing Standards.   The NCWM agreed to add a new test note and add General Code paragraph 
G-N.3. and deleted similar language in the 2.2X series of weighing device codes.  
 
Discussion/Conclusion:  The WS reviewed the language adopted by the NCWM and agreed with the NIST 
technical advisor recommendation that no further action by the Sector is required since the new paragraph is 
nearly identical to the 2009 Scales Code paragraph N.2. Verification of Standards, which has not been 
referenced in NCWM Publication 14.  
 
3. I n-M otion R ailway T r ack Scales - Definition.  
 
Source:  2008 NTETC Weighing Sector Meeting Summary – Agenda Item 3 
 
Background:   During the 2003 discussion of Agenda Item 3 – the WS reviewed the following proposed definitions 
for “in-motion weighing device.”  
 

1.  In-motion weighing device:  A complete weighing system, separable indicating element, or controller that 
follows a predetermined program of automatic processes for objects while in motion without the intervention of 
an operator on the load-receptor of a complete weighing device or separable weighing/load-receiving element. 
(Source: OIML R51 for automatic weighing instruments) 
 
2.  In-motion weighing device:  An instrument capable of weighing objects in motion without the intervention 
of an operator and follow a predetermined program of automatic process characteristics of the instrument.  The 
instrument can be a complete weighing system, a separable controller or a separable weighing/load-receiving 
element. (Source:  Mettler/Toledo) 

 
The WS recommended that the versions be presented to the representative of the railroad weighing industry 
attending the fall meeting of AREMA Committee 34 and the SMA and that this item be placed on the WS’s 2009 
agenda. 
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During its Fall 2008 meeting, some members of AREMA Committee 34 reviewed the proposed definitions for 
Publication 14 and stated no preference for either recommendation.  This item was also discussed by the SMA at 
their fall 2008 meeting where Darrell Flocken reported on discussions at the NTETC Weighing Sector meeting and 
that feedback on the In-Motion Railway Track Scales item is being requested.  Any suggestions and comments were 
to be submitted to Darrell Flocken or Steve Cook by August 2009. 
 
Discussion:  The NIST Technical Advisor asked the WS to review the two proposed definitions in the background 
information from the 2008 NTETC Weighing Sector Summary and recommend which version should be added to 
Publication 14 DES Section 68.   
 
The WS discussed the word “object” in the proposed language and was concerned that it would include all types of 
in motion devices.  This item started out for railway track scales and weighing modules that weigh in motion, where 
the weighing modules were evaluated statically and if the modules could be used in dynamic weighing applications.   
Steve Beitzel of Systems Associates and Chairman of AREMA Committee 34 proposed amending the Mettler-
Toledo language to limit the scope of the definition to railcars and delete the added language that described the 
characteristics of a controller.  A couple of the members of the WS asked if the definition is still needed and 
questioned whether the definition will add value if it is added to Publication 14.  The WS agreed that there is little 
added benefit to add the definition. 
 
Discussion/Conclusion:  The Sector concluded that the definition is not required as it adds no benefit to 
NCWM Publication 14 - DES Section 68.   
 
4. Pub 14 T echnical Policy - H opper  Scale Design Par ameter s  
 
Source: 2008 WS Agenda Item 7  
 

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc 

 
Background: See the 2008 NTETC Weighing Sector Meeting Summary Agenda Item 7 for additional background 
information.  During the 2008 WS meeting, The NTEP Director reported that there has been little agreement on 
what constitutes a different type or can be considered as a variation of the design and how many certificates are 
required.  The WS recommended that this item be carried over for the 2009 NTEP lab and NTETC WS meetings to 
allow for additional work and development of a proposal.  The NIST Technical Advisor stated that the NTEP labs 
did not discuss this item at its 2009 Spring Meeting. 
 
Discussion:  The WS reviewed the background information from the 2007 and 2008 WS summaries. The WS also 
discussed the following issues regarding the existing technical policy in Publication 14 DES Section A.6.1 and 
A.6.2: 
 

1. What are the allowable variations in the number of load supports for cylindrical and rectangular 
hopper/tank scales?  

2. What are the allowable variations in the design and location of the load supports (hanging, compression, 
load supports attached to the upper, mid, or lower portion of the hopper or tank)? 

3. Should volume of the tank be considered as a parameter along with capacity? 
4. Depending on the answers to the above questions, can different “types” be included on one CC? 

 
Darrell Flocken (Mettler-Toledo and Sector Chairman) discussed the history of this item, and asked what parameters 
define the type.  Stephen Patoray (Consultants on Certifications) added that Publication 14 lists the types that had to 
be tested, but does not include all that could go on a CC.  The WS continued to discuss the various parameters and 
topics including:  
 

Parameter/Topics Comment 
Number of hopper/tank 
supports. - If 3 are adequate, then more should be allowed. 

Number of load cell. - If 3 are adequate, then more should be allowed. 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�


NTETC Weighing Sector DRAFT Summary (November 4, 2009) 

Page 5 of 30 

Parameter/Topics Comment 
- Maximum number limited by vmin. 

Location of hopper/tank 
supports.  

- Supported from the top of tank. 
- Supports located between top and bottom of tank. 
- Supported from bottom of tank. 
- Supported on corners of a weighbridge. 

Variations in the shapes of 
the hopper/tanks.  

- Cylindrical 
- Square 
- Rectangular 
- Combination of above 

Past allowed variations in the 
dimensions of lever systems  

- Some pre-NTEP CCs were issued for a large range of capacities and dimensions 
based on state approvals and past performance. 

Structural integrity of the 
tank/hopper  

- Deflection of tank/hopper may have impact on the way the load is applied to the 
load cells.   

- However, this could be deducted in the proper application and amount of test 
load. 

Application of test weights  
- Safety issue. 
- Could also cause unwanted deflection in the hopper/tank that is not 

representative of deflection during normal weighing. 

Uncertainty in test methods  - Excessive number on drafts during a strain test increases uncertainty beyond 1/3 
acceptance tolerance. 

Include material tests (for 
automatic systems). 

- Has merit since it better simulates actual use with associate equipment (e.g., dust 
suppression, gates, etc.).   

- Study may be needed to discover this is necessary considering the cost involved 
with modifying conveyor systems to pre or post weigh material. 

 
Todd Lucas, Ohio NTEP Lab suggested that a WG be assembled to address the above items.  A vote was taken to 
determine if the WS should establish a hopper scale WG.  The result of the vote indicated that there was little 
support to establish the WG (2 in favor and 6 opposed).   
 
However, the WS did agree that additional guidance is needed in Publication 14 technical policies that address the 
number of supports that can be allowed based on an evaluation. Several sector members stated that increasing the 
number of load supports beyond what was tested during type evaluations would strengthen the support structure.  
Conversely, decreasing the number of supports may weaken the design of the support structure and that additional 
testing should be required to amend a hopper scale CC to include “type” variations with fewer supports.  Stephen 
Patoray recommended that changes should be allowed retroactively to amend existing active CCs since there are no 
proposed changes to the current type evaluation test procedures. 
  
Conclusion:  The WS agreed to recommend changes to Publication 14 DES Section B.6 (Certificate of 
Conformance Parameters) for hopper scales by adding “a CC shall apply to all models having number of 
load supports equal to or greater than the number of supports in the device submitted for evaluation.”  This 
recommendation can be found in Appendix A - Agenda Item 4. 
 
The WS also agreed that existing active CCs can be amended to coincide with the proposed changes since 
there is no difference in test procedures based on the lumber of load supports.  The WS added that other 
proposals to amend Publication 14 hopper scale technical policies based should be addressed by the WS as 
separate agenda items.   
 
5. Pub 14 Section 69. - R ailway T r ack Scales   
 
Source:  Weighing Sector Carryover Agenda Item 3 (2007) and Item 10 (2008)  
 

• (2007) - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-NTEP-AppC-Weighing-08-
Annual-FINAL.doc 

• (2008) - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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Background:  2008 Weighing Sector Carryover Item 10.   
 
During the 2007 meeting of the Weighing Sector, the WS agreed there is a loophole in the existing policies for RR 
track scales with a capacity greater than 200 000 lb.  The SMA and AREMA Committee 34 volunteered to work on 
the testing requirements for vehicle and railway track scales with capacities greater than 200 000 lb and provide to 
the NTEP Director and NIST technical advisor an update on developing a proposal for consideration by the 
Weighing Sector prior to the 2008 NCWM Interim Meeting. 
 
AREMA Committee 34 Adhoc Subcommittee submitted proposed changes to Publication 69.  However, the SMA 
was not able to address this item during their November meeting and therefore this item will be carried over to the 
2008 meeting of the Weighing Sector. 
 
At its September 2008 meeting, the WS recommended that this item be carried over until the 2009 meeting of the 
Sector to await final approval by AREMA Committee 34. 
 
At its October 2008 meeting, the Chairman of Committee 34 stated that Committee 34 could not further develop this 
item without specific input from the Weighing Sector.  Permission to reprint sections of the 2009 AAR Handbook 
was granted to NTEP. 
 
Recommendation/Conclusion:  The language appears to be acceptable to AREMA Committee 34 and has not 
yet been reviewed by the SMA.  The WS reviewed the testing requirements proposed by AREMA 
Committee 34 and recommends adding the proposed language as amended by the WS. 
 
This recommendation can be found in Appendix A - Agenda Item 5. 
 
6. C or r ection to Scale T ickets 
 
Source:  2008 WS Item 12 - Maryland NTEP Lab 
 

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  This item was provided as an update to the 2008 Weighing Sector Carryover Item 12.   
 
At its 2008 NTEP Participating Laboratory meeting, the NTEP labs discussed a proposal from the Maryland NTEP 
lab to amend Section 35. which is for weigh in/out applications. 
 
The proposal recommended amending DES Section 35. to specify the requirements for devices that print scale 
tickets with corrected weight information.  Several of the labs believed that the subject may be more appropriate for 
Section 13. Recorded Representations and limited to indirect sale applications.  
 
The WS reviewed the item that was submitted to the NTEP labs.  There were concerns that the proposal is intended 
to address the application described in Scales Code UR.3.9.  However, other members of the WS supported the 
intent for weigh-in/weigh-out vehicle scales applications.  The WS agreed that clarification of erroneous tickets is 
needed; however it could not come to a conclusion since the WS did not have a developed recommendation to 
review.  There were also discussions about the appropriate location for the requirements.  For example, Section 35. 
applied to weigh-in/weigh-out applications where the publication states that manual weight entries are not permitted.  
The WS recommended that a specific recommendation be developed for this item and carried over until the 2009 
meeting of the Weighing Sector.  At its 2009 Spring Meeting, the NTEP labs did not discuss this item. 
 
Discussion:  The NIST Technical Advisor reported that he has not received an update on the development of this 
item.  WS Chairman Darrell Flocken provided additional background information.   
 
Ken Jones, California NTEP Lab stated that the traditional method of correcting ticket in California is typically 
handled outside the weighing system by the CA Weighmaster Laws and Regulations.  The first ticket is; 1) voided 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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by handwriting or printing “VOID” across the ticket, 2) retained for auditing purposes, and 3) a second ticket is 
manually created with the words “corrected ticket” with a note referencing the original voided ticket.   
 
Stephen Patoray stated that entering manual weights to correct erroneous tickets in the normal weighing mode of 
operations is impractical for many truck scale (direct sales to the customer) applications since manual weights can 
only be entered with the scale at zero according to DES Section 17.2.  He added that the user is no longer 
conducting a weigh-in/weigh-out transaction to correct a weigh-in/weigh-out ticket and that corrected tickets may be 
generated in a different mode of operation. 
 
Bill Fishman, NY NTEP Lab expressed his concern that some systems simply use a different program to issue a 
corrected ticket and the potential for fraud.  Jim Truex responded that Scales Code paragraph “UR.3.9. Use of 
Manual Weight Entries” still applies to the user and suggested that it may be appropriate to add language to DES 
section “35. Weigh-In/Weigh-Out Systems” using language from DES section 36.9.7 (“Manual gross weight entries 
are permitted to correct tickets issued in error provided the following conditions are met:”).  Other WS members 
suggested that a reference to DES Section 17 Manual Weight Entries be added to DES Section.   
 
Conclusion:  The WS agreed that a footnote should be added to DES Section 35 referring to DES Section 17 
Manual Weight Entries.  This recommendation can be found in Appendix A, Agenda Item 6. 
 
7. Update - M inimum Size of W eight and Units Pr oposals 
 
Source:  2008 Weighing Sector Item 6   
 

• 2009 S&T Committee Interim Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-
09-Pub16-FINAL.doc 

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  See the 2009 NCWM Specifications and Tolerance Committee Annual Report Developing Item 
Part 2, Item 1 “S.1.4.6. Height., Definition of Minimum Reading Distance, UR.2.10. Primary Indicating Elements 
Provided by the User and Definition of Primary Indications,” and the 2006 Weighing Sector Summary Item 6 for 
additional background information. 
 
At its 2008 meeting, the Weighing Sector voted on whether to forward the 2008 NTEP labs’ proposal to the S&T 
Committee.  Seven members voted in favor and nine members voted against forwarding the NTEP lab alternate 
proposal to the S&T Committee.  The results of the vote indicated that there is no consensus between the NTEP labs 
and device manufacturers.  The Sector also recommended that the discussion and conclusion be forwarded to the 
WWMA and NCWM S&T Committees.  The Technical Advisor reported that the regional weights and measures 
associations recommended that this item be withdrawn from the S&T Committee’s Developing agenda based on the 
comments from the 2008 Weighing Sector and the SMA.   
 
Discussion/Conclusion:  Bill Fishman believes that the problem still exists and that evaluators will have to 
make their best judgment.  Darrell Flocken reminded the WS that the OIML R 76 9.5 mm requirement 
applies to both buyer and seller displays for scales up to 100 kg and that the main objection to the proposal 
was the requirement that it applies to all applicable devices manufactured after the effective date and that 
changing production would be cost prohibitive to amend NTEP and other approvals (e.g., FCC, UL, etc.). 
 
The WS believes that no progress can be made on this item and this item be withdrawn from the WS agenda. 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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8. Update - A utomatic Z er o-Setting Pr oposal 
 
Source:  2008 WS Agenda Item 17. 
 

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  This item is provided as an update to the 2008 Weighing Sector Carryover Item 17.   
 
During its 2008 meeting WS discussed the comments that an increasing number of scales submitted for NTEP 
evaluations include an “automatic zero-setting” feature, which is not addressed in HB 44.  It has been noted that 
many devices are built for a global marketplace and that the operation of this automatic zero-setting device may be 
functional on the device when installed in the United States.  Currently, HB 44 does not define this function.  
NCWM Pub 14 has no test to determine if the device submitted for evaluation has such a function, or if it is 
sealable.  The automatic zero-setting mechanism on a scanner/scale submitted to NTEP could be enabled and 
disabled by means of a bar code read by the scanner. 
 
In the past, several of the NTEP labs, when asked about this “feature,” have indicated that since it does not meet the 
definition of automatic zero-tracking mechanism, it is not allowed.  Additionally, the WS agreed that HB 44 does 
not clearly state that this function is not allowed which may lead to inconsistent interpretations of Section 2.20. 
Scale paragraphs S.1.1.(c) (Zero Indication – “. . . return to a continuous zero indication”) and S.1.1.1.(b) (Digital 
Indicating Elements – “a device shall either automatically maintain a “center-of-zero” condition. . . .” could be 
interpreted to allow the automatic zero-setting device as described in OIML R 76.  That may not be a universal 
interpretation. 
 
In 2008, the WS concluded that: 
 

(a) There is a problem that needs to be solved, based on the current information or lack of information in 
HB 44. 

(b) There are no technical reasons why the automatic zero-setting feature, as described in OIML R 76, should 
not be included in NIST Handbook 44. 

(c) The feature may not be suitable for all applications (e.g., balancing off a stable partial load) if the feature 
can function with both positive and negative weight indications. 

(d) Language will need to be developed for NCWM Publication 14 to either test for the correct function of 
automatic zero-setting or test to determine that the device does not have automatic zero-setting and it is a 
sealable parameter. 

 
The WS established a small work group (Scott Davidson, Scott Henry, Steve Cook, and Stephen Patoray) to develop 
a proposal to be submitted to the NCWM S&T Committee and make a recommendation addressing the suitability of 
scales with the capability to automatically set a positive weight indication to zero.  Additionally, the WS agreed to 
review the language developed by the work group to confirm its support of the proposed language. (Todd Lucas and 
Jim Truex also contributed to the discussions and subsequent proposal.) 
 
The WG did not have sufficient time to both develop the proposal and ballot the WS prior to the November 1, 2008, 
cutoff date for submitting new items to the Committee.  Therefore, the group agreed to submit the proposal to the 
Committee and ballot the WS members. The results of the ballot and all comments were summarized and forwarded 
to the Committee prior to the 2009 NCWM Interim Meeting.  Eight WS members responded to the ballot of which 
six voted in favor of the proposed language.  It should be noted that two of the affirmative votes stated that their vote 
was provisional provided the reference to the 4 % of scale capacity limitation is removed from the proposal.  Two 
members opposed that item stating that the language should not be rushed through the S&T Committee and that the 
feature should operate with either negative or positive weight indications. 
 
The NIST technical advisor forwarded the ballot results and comments to the S&T Committee for its consideration 
at the 2009 NCWM Interim Meeting.   
 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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Discussion:  The NIST Technical Advisor provided the WS with an update on the status and additional discussions 
on this item since the 2009 Interim Meeting, and can be reviewed in the 2009 NCWM Annual Report as S&T 
Committee Item 320-3.  The NIST Technical Advisor suggested that the WS develop a consensus position on this 
item and forward its conclusion to the S&T Committee.  The WS discussed the following possible positions to 
forward to the S&T Committee:   
 

1. Allow feature to operate only when below zero with capacity limit (as shown in 2009 NCWM Annual 
Report Committee Recommendation). 

2. Consider the Spring 2009 SMA position to allow the feature to operate in either direction with no capacity 
limit. 

3. Consider HB 44 language to prohibit the feature  
4. No changes to HB 44.   

 
The NIST Technical Advisor also developed language for Publication14 for additional development that:  
 

1. Defines the feature, 
2. Tests that could be used to detect the feature,  
3. Procedures or actions if the feature is encountered (e.g., “feature shall be disabled for commercial 

applications and the switch that enables or disables the feature can not be changed without breaking a 
security seal or other means of providing security”).  

4. Amend Pub 14 by adding “automatic zero-setting mechanism” to the Table of Scale Features and 
Parameters as a sealable parameter. 

 
Representatives from Measurement Canada stated that Canada allows the feature for direct sale and that it only 
automatically rezero the scale when indicating negative gross weigh values.  Darrell Flocken asked if the WS should 
consider making a recommendation to the S&T Committee to consider differences in operations for direct vs. 
indirect sale applications.  Nigel Mills and Paul Lewis supported the 4th option and added that existing Scales Code 
paragraph UR.4.1. Balance condition is sufficient.  Richard Harshman stated his support for the 3rd option. 
 
Darrell Flocken commented that one justification for the feature citing actual examples where coupons are scanned 
and placed one at a time on a scanner/scale resulting in the individual coupons be zero off using the automatic 
zero-tracking feature.  All the coupons would then be removed from the scale in one action placing a scale in a 
below zero condition beyond the zero-tracking range.  Without the automatic zero-setting feature, the store will be 
giving away product until the operator takes deliberate action to rezero that scale.  Scott Henry from NCR was 
unable to attend the meeting.  However he did provide the following in an email that was presented to the WS 
supporting that the item with OIML language.  
 

August 5, 2009 
 
Hi All, 
 
Although I will not be able to attend the upcoming Weighing Sector Meeting, I would like to provide some input to the 
AZSM issue. 
As for bench counter scales I foresee problems allowing for Zeroing (outside of normal Zero Tracking Range) in the 
positive direction. 
 
Here is a prime example: 
 
Cashier leaves pen on scale top plate... (AZSM) scale zeros the weight of the pen... cashier places item to be weighed on 
scale top plate then realizes that the pen is on the top plate and removes the pen.... now the item will be short weighed. 
 
This is one of many examples, cashiers are always using the scale top plate as desk space (typically due to limited 
counter space).  
 
Items typically left on scale for an extended period of time include coupons, money, sales adds, PLU sheets, and even 
shelf items (either not wanted by customer or waiting to be bagged).  
 
Given the numerous chances that the POSITIVE side AZSM would have to zero unintentional items left on the scale 
would lead to numerous errors. 
 
NCR would like to use the AZSM as stated in OIML 4.5.6:  
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Operate only when the equilibrium is stable and the indication has remained stable below zero for at least 5 seconds. 
 
If the positive direction of AZSM can be harmlessly used by other classes of scales then maybe the Weighing Sector can 
propose adding AZSM Negative only for Bench Counter Scales and in both directions for other classes of scales. 
 
Please keep me in the loop and Best Regards,  
 
Scott Henry 
Compliance Engineering (W&M) 
NCR Corporation  
phone:770-623-7543  
scott.henry@ncr.com | www.ncr.com 

 
The NIST Technical Advisor suggested a compromise position to limit the feature to Point-of-Sale systems 
interfaced with scales. 
 
Jim Truex added that there are already devices that are tagged for this feature.    Stephen Patoray believes that doing 
nothing according to the 4th option would but may present enforcement problems due to the inconsistent 
interpretations when citing HB 44 paragraph G-S.2. Facilitation of Fraud.  He added that most scales are designed 
for the international marketplace with features that can be enabled or disabled.  In this option, there is very little in 
HB 44 to guide field officials. 
 
Darrell Flocken and Stephen Patoray stated the incident that prompted the issue before the WS.    A field official 
was performing an inspection on a Point-of-Sale scanner/scale.  A test weight was place and left undisturbed on the 
scale for 20 seconds when the inspector noticed that the scale automatically reset to rezeroed.  Further investigation 
indicated that the weight display would automatically rezero with either positive or negative weight indication.  
Additionally, configuration of the feature could be changed by passing a specific barcode across the scanner portion 
of the scanner/scale without breaking a security seal or updating audit trail information.   Additionally, this created 
competitive disadvantage to at least one other manufacturer that was told that the feature was not allowed. 
 
Additional comments addressed properly trained operators, potential benefits or harm to the buyer and seller, 
minimum positive weight indications, negative net weight indication, and confusion regarding the differences 
between automatic zero-tracking and automatic zero-setting.  
 
Conclusion:  The Sector discussed this in great detail and reached a consensus among the attendees that this 
feature does not have any value and at times will facilitate inaccurate weight determinations either agains the 
buyer or seller.  The NIST Technical Advisor will forward the sector discussions (above) to the S&T 
Committee. 
 
 
9. Update - New and A mended H B  44 T ar e Pr oposals 
 
Source:  2008 WS Agenda Item 5. 
 
Background:  This item is provided as an update to the 2008 Weighing Sector Carryover Item 5.   
 
See the 2009 Interim Report of the 2009 NCWM S&T Committee agenda Items 320-1 and the Final Summary for 
the 2008 Meeting of the Weighing Sector Agenda Item 5 for additional background information. 
 

• 2009 Interim Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-
FINAL.doc.   

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc 

 
Discussion:  The NIST Technical Advisor provided the WS with following update on the status and additional 
discussions on this item since the 2009 Interim Meeting.  This information can be found in the 2009 Annual Report 
of the 94th NCWM S&T Committee Final Report.   
 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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The NIST Technical Advisor also reported that the S&T Committee asked the WS for its position on the remaining 
informational agenda items for the Scales and Automatic Weighing Systems codes on Tare. 

 
Steve Cook, NIST Technical Advisor believes that much of the background information reviewed and developed by 
the Tare Work Group is not easily accessible by NTEP evaluators and NTEP applicants. As a result of the SMA 
comments that the proposals for HB 44 are adequately verified during type evaluation.  Steve requested that the WS 
or Tare Work Group review the information developed during this discussion on tare and determine if any 
evaluation criteria or technical policies can be recommended for Publication 14.  For example, the sections on 
“Tare” could be grouped together and the 1980 NCWM S&T discussion on “Tare” could be updated and included as 
an appendix in Publication 14 (similar DES Section 73 – Appendix for the Audit Trail). 
 
The WS also reviewed Publication 14 list of acceptable indications and recorded representations to verify that “PT” 
is an acceptable abbreviation for keyboard and stored tare. 
 
 
Conclusions:   
 

1. The WS agreed that there may be some merit to Steve Cook’s recommendation to include language 
from the 1980 NCWM S&T discussion on “Tare” and recommended that a developed 
recommendation be submitted to the next meeting of the WS in 2010.    

 
2. The WS also agreed that the remaining Informational tare items should be withdrawn from the S&T 

Committee Agenda.   
 

3. The Sector also agreed to include the “PT” for preset tares since “PT” has been accepted by some of 
the NTEP labs. This recommendation can be found in Appendix A - Agenda Item 9. 

New Items: 
    
10. Pub 14 - M aximum Platfor m W idth Par ameter  Sections 8.1., 8.2., and 8.3. 
 
Source:  Stephen Langford, Cardinal Scale Mfg Co. 
 
Background:  Current NTEP policy as described in Publication 14, sections 8.1, 8.2, and 8.3 regarding acceptable 
range of platform widths on vehicle scales to be included on the CC is apparently unclear and may not be uniformly 
applied.   
 

• Part c of 8.1 states that widths up to 120% of the device evaluated can be listed on the CC for vehicle scales 
up to 200 000 pounds of capacity. 3   

• Part c of 8.2 states that widths no greater than that of the device evaluated can be listed on the CC for 
vehicle scales with capacities greater than 200 000 pounds. 3   

• Part e of 8.3.2 for modular vehicle scales states that widths up to 120 percent of the device evaluated can be 
listed on the CC regardless of scale capacity. 5 

 

3&5  For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively.  Additional 
testing is required for devices with widths greater than 12 feet.  Test procedures for scales wider than 12 feet will be 
addressed by NTEP management and the NTEP laboratories on a case-by-case basis. 

 
Currently, it appears that the CC lists only the width of the device evaluated for modular vehicle scales of widths of 
14 feet or more.  Evaluations of 10 ft wide models allow 120 percent or 12 feet-wide models to be listed on the 
NTEP CC.   This practice is not in compliance with the current NTEP policy as written and needs to be clarified. 
 
The submitter recommends amending section 8.2 part c of Publication 14 to read; 
 

c. widths no greater than up to 120 percent of the width of the platform tested;3 
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The submitter also included the following justification: 
 
The following table summarizes the current restrictions on the maximum platform width that can be placed on the 
NTEP CC and highlights the difference criteria in 8.2.c for width parameters to be included on the CC.   
 
Section Device Type CC Platform Width 

8.1.c Vehicle, Railway, Combination Vehicle/Railway and others over 
30 000 and up to and including 200 000 lb 

Up to 120% of the width of the 
platform tested 

8.2.c Vehicle, Railway, Combination Vehicle/Railway and others greater 
than 200 000 lb3 

No greater than the width of the 
platform tested 

8.3.2.e Modular Load-Cell Vehicle, Livestock or Railroad Track Scales5 Up to 120% of the width of the 
platform tested 

 
In each section the “12 feet” footnote adds the following information: 
 

For scales with widths greater than 12 feet;  
1. the policies on range of widths may not be applied retroactively, 
2. additional testing is required, and  
3. NTEP management and the NTEP laboratories will address the test procedures on a case-by-case basis. 

 
Based on this information it is permissible to apply the 120 percent (width) multiplier to modular scales (in 8.3.2.c) 
and to other vehicle scales of not more than 200 000 pounds in capacity (in 8.1.c).  There is no reason known to 
exclude vehicle scales of more than 200 000 pounds in capacity from being allowed to have widths up to 120 
percent of the width of the device evaluated.  Therefore part c of section 8.2 should be revised to reflect the same 
limits on platform width as listed in section 8.1. 
 
There seems to be reluctance on the part of some examiners to allow platform widths of 120 percent of the platform 
width of the device evaluated for widths greater than 12 feet.  This practice is against existing NTEP policy.  The 
test protocol is the same for scales with platform widths greater than 12 feet and includes applying loads both down 
both sides of the platform and in the center.  Because the test protocol used in the examination of platforms of more 
than 12 feet in width is the same regardless of whether the platform is 14, 15, or 16 feet in width, the existing policy 
is correct.  The WS is urged to endorse the practice of allowing up to 120 percent of the width of the device 
evaluated for both modular and non-modular vehicle scales as is currently described in Publication 14.   
 
For example, a 14-foot wide scale could be submitted and certified with the test procedures in DES Section 66 for 
extra wide and double wide vehicles scales (i.e., extra tests along the sides of the scale, etc.).  Stephen Langford 
states that a 17-foot wide scale could be included on the CC without additional testing. (120 % * 14 = 16.8 and 
rounded to 17) since the “additional testing” was conducted and verified on the 14-foot wide scale.  This should also 
apply to scales greater than 200 000 lb in DES Section 8.2.c. 
 
Discussion:  The WS reviewed and discuss the proposal and background information.  Lou Straub asked if this 
propose technical policy change be allowed retroactively on active CCs for devices that were tested with the “wide” 
test procedures.  Stephen Langford believes that this should be allowed retroactively since the testing for scales 
wider that 12 feet is more stringent since it includes applying test load between pairs of load supports and other 
locations that simulate actual usage for both highway and extra wide vehicles.  Jim Truex expressed concerns about 
deflections of the load-receiving element when the widths of the platform load bearing points are changed.   Darrell 
Flocken replied that manufacturers typically (proportionally) increase the distance between the load supports for 
wider scales and believes that the existing 20% allowable width increase for scales 12-foot wide or less adequately 
limits increasing the width of scales greater than 12feet.  For example, a 14’ wide scale submitted and tested for 
evaluation under the criteria in DES 66 b or 66 c may have additional widths listed on the CC up to and including 
17’ without additional testing.   
 
There was support from the other manufactures attending the WS meeting and no additional comments from the 
NTEP labs.  Note that there was no recommendation to change the footnote statement that test procedures for scales 
wider than 12 feet will be addressed by NTEP management and the NTEP laboratories on a case-by-case basis. 
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Conclusion:  The Sector agreed to amend the criteria in DES Technical Policy 8.2.c3 to be consistent with 
8.3.2.e5 . This recommendation can be found in Appendix A, Agenda Item 10. 
 
11. Pub 14 - Minimum Platform Area (Section Lengths) Parameter Sections 8.1., 8.2., and 

8.3. 
 
Source: Ed Luthey, Brechbuhler Scales 
 
Background:  Brechbuler Scales is questioning why the minimum platform area on a vehicle scale is limited to 
50 percent of the device that was tested.  For example, a 70’ x 10’, 3-section vehicle scale was evaluated and passes 
type evaluation.  The CC would then list the minimum platform size as 350 ft2 or list the minimum L x W scales that 
would comply with the Pub 14 criteria.   Under the Pub 14 language, the applicant would have to submit a smaller 
second scale if they wanted 10’ x 10’, 2-section scale listed on the CC.   
 
The submitter of the item believes that there is no technical justification for the limitation.  Brechbuhler Scales 
submitted a proposal to eliminate the 50 percent minimum platform area restriction as shown in the recommendation 
below: 
 

8.1.     Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track 
scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  

 
A CC will apply to all models having:  

 
a. nominal capacities up to 135 percent of evaluated capacity; 
b.  a platform area for any two section portion no less than 50 percent of smallest two section 

portion incorporated in the device evaluated. 
c. widths up to 120 percent of the width of the platform tested; 
d. lengths 150 percent of the length of the platform tested; 
e. a span between sections is not more than 20 percent greater than the equipment evaluated; 

 
Discussion: Steve Cook, NIST Technical Advisor reported on past Publication 14 language and WS discussions on 
this item.   Steve noted that the above referenced language has been in Publication 14 since its earliest publication.  
Additionally, Steve found references to the current language as far back as 1983 in the notes of the National Type 
Approval work group.  The National Type Evaluation work group included NIST, Weights and Measures Officials, 
scale manufacturers and load cell manufactures.  Steve Cook contacted some of the work group participants 
(Richard Suiter and Henry Oppermann) to inquire if they recall the justification for the accepted language and report 
any additional information during the WS meeting.  They recalled that it was agreed that a lower limit was needed 
and that the selections of the 50% lower limit was not based on any technical justifications.   Jim Truex was 
concerned that completely eliminating the lower limit for platform area may result in variations in sizes that may be 
used in unsuitable applications (e.g., a small Class III L vehicle scale used in a Class III platform scale application.).  
The WS agreed with Stephen Langford’s suggestion of 7 foot minimum length. 
 
Conclusion: The Sector agreed to amend the criteria in DES Technical Policy 8.1.b and c by deleting 8.1.b. 
and adding “lengths no shorter than 7” . . .” to 8.1.c. since the platform area

 

 is deleted.  This recommendation 
can be found in Appendix A - Agenda Item 11. 

12. A uxiliar y R eading M eans when e ≠ d. 
 
Source:  Steven Cook, NIST Technical Advisor 
 
Background:  WMD recently received and inquiry from the Ohio NTEP lab regarding an interpretation on Scales 
Code paragraph S.1.2.2.1. that may, in some circumstances conflict with the Table 3 footnote 1.  (Technical Advisor 
Note:  There appears to be only two references to e ≠ d in Publication 14, pages DES 17 for marking requirements 
and DES-19 in Table 3.  Additionally, I was not able to find a checklist item that verifies compliance S.1.2.2.1.) 
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Table 3.  Parameters for Accuracy Classes – Footnote 
 
1 For Class I and II devices equipped with auxiliary reading means (i.e., a rider, a vernier, or a least significant 
decimal differentiated by size, shape, or color), the value of the verification scale division “e” is the value of the 
scale division immediately preceding the auxiliary means. 
 
S.1.2.2.1.  Class I and II Scales and Dynamic Monorail Scales.  If e ≠ d, the verification scale interval “e” shall be 
determined by the expression: 

d < e < 10 d 
 

If the displayed division (d) is less than the verification division (e), then the verification division shall be less than 
or equal to 10 times the displayed division. 

 
The value of e must satisfy the relationship, e = 10k of the unit of measure, where k is a positive or negative whole 
number or zero.   
 
This requirement does not apply to a Class I device with d < 1 mg where e = 1 mg.  If e ≠ d, the value of “d” shall be 
a decimal submultiple of “e,” and the ratio shall not be more than 10:1.   
 
If e ≠ d, and both “e” and “d” are continuously displayed during normal operation, then “d” shall be differentiated 
from “e” by size, shape, color, etc. throughout the range of weights displayed as “d.” 
(Added 1999) 
 
The initial question was could the value of “e” be something other than 10 d.  WMD believes that the answer is yes 
and demonstrated in the following table (copied from R76). 

 
The values of e, calculated following the d < e < 10 d rule 

d = 0.1 g 0.2 g 0.5 g 
e = 1 g 1 g 1 g 
e = 10 d 5 d 2 d 

 
Typically, NTEP applicants submit Class II devices where e = 10 d.  However, an applicant has submitted a device 
with e = 5 d.  The lab asked how are d and e going to be displayed when e = 5 and d = 0.1e or 0.2e.  One possible 
solution is shown in the following example. 
 

Max: 12 kg 
e: 0.5 g  d: 0.1 g 

nmax: 12 000 
Class II 

3.000 
Example of possible indications? 

0 kg e is displayed normally 
3.000 1 kg d is differentiated 
3.000 2 kg d is differentiated 
3.000 3 kg d is differentiated 
3.000 4 kg d is differentiated 
3.000 5 kg e is displayed normally 
3.000 6 kg d is differentiated 

 
As you can see, “d” would occupy the same location in the display as “e” therefore; both “e” and “d” can’t be 
continuously displayed in S.1.2.2.1
 

.  Additionally, Table 3 footnote one states that “e” precedes the auxiliary means. 

The language in S.1.2.2.1. states that “d” shall be differentiated from “e” by size, shape, color, etc. throughout the 
range of weights displayed as “d” if both “e” and “d” are continuously displayed.  However, HB 44 Table 3 
footnote 1 states that the value of the verification scale division “e” is the value of the scale division immediately 
preceding the auxiliary means (to display d).  (Note that there is a slight difference in the way “differentiation” is 
described between Table 3 and S.1.2.2.1.  Language in Table 3 states “differentiated by size, shape, or color,” 
whereas S.1.2.2.1. states “differentiated from “e” by size, shape, color, etc.”) 
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The NIST Technical Advisor reviewed the discussion on the adoption of S.1.2.2.1. in 1999 NCWM Annual Report.  
There were two items on the Committee’s agenda that year regarding S.1.2.2.1. and words “continuously displayed” 
was added as part of the proposal to include dynamic monorail scales. 
 

“If e ≠ d, and both “e” and “d” are continuously displayed during normal operation then “d” shall 
be differentiated from “e” by size, color, etc.  throughout the range of weights displayed as “d.” 

 
Additionally, the discussion paragraphs of each item did not provide guidance on examples where e = 2d or 5d. 
 
The NIST technical advisor also reviewed equivalent terminology, definitions and language in R76 for 
Nonautomatic Weighing Instruments (http://oiml.org/publications/R/R076-1-e06.pdf).  R76 includes the following 
subtypes of auxiliary displaying devices in Terminology Clause T.2.5: 

• verniers,  
• complementary displaying devices (estimated values corresponding to the distance between graduations), 

and  
• indicators with differentiated scale divisions,  

 
Clause T.2.6. describes extended displaying indicators as a device for temporarily changing the displayed interval 
“d” to a value less than “e.”   
 
In R76, Clause 4.4.3, an extended indicating device shall not be used on an instrument with a differentiated scale 
division. 
 
Additionally a scale fitted with an extended indicating device, can only provide an indication with a scale interval 
smaller than “e”:  
 

- while pressing a key, or 
- for a period not exceeding 5 seconds after a manual command. 

 
In all cases, printing shall not be possible while the extended indicating device is in operation. 
 
The NIST Technical Advisor has not developed a proposal for this item and asks the WS to review the background 
information and discuss possible solutions (e.g., amending HB 44 S.1.2.2.1. by changing the language to read “. . . 
then the verification division shall be less than or equal to 10 times the displayed division.)  Or, recognizing the 
extended indicating device as described in R76.) 
 
Discussion/Conclusion:  The WS reviewed the background information and agreed that the example in the 
background information is unacceptable since both “e” and “d” are not continuously displayed and “e” does not 
precede the auxiliary means.

 

  The WS also agreed that in nearly all cases, e =10 d.  However, there are 
combinations of e < 10 d that are acceptable when the “e” value and “d” value would be displayed in separate 
columns on the display as shown below as shown in the following example, or if there is a separate display for 
“d”.  The WS believes that there is no further action is needed for this item.  

Max: 12 kg 
e: 1 g    d: 0.2 g 

nmax: 12 000 
Class II 

Example of possible indications 
3.001 0 kg d is differentiated by size and shading 
3.001 2 kg d is differentiated by size and shading 
3.001 4 kg d is differentiated by size and shading 
3.001 6 kg d is differentiated by size and shading 
3.001 8 kg d is differentiated by size and shading 

 
13. Method of Sealing – G-S.8. Provisions for Sealing Adjustable Components 
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Source:  NCWM S&T Committee 
 
Background: During the open hearings at the July 2009 Annual Meeting, the S&T Committee received comments 
on its agenda item 310-1- G-S.8. Provisions for Sealing Adjustable Components, suggesting that no action may be 
needed and that the existing language in HB 44 is sufficient.  Additional comments indicated that other proposals in 
the Committee’s Interim Report (Publication 16) are overly complex.  Oregon and Maryland believe that amended 
requirements for sealing are needed by the NTEP labs and field staff in order to consistently interpret and apply 
sealing requirements.  The SMA amended its position at the Spring 2009 SMA Meeting and submitted the revised 
proposal to the Committee.   
 
The Committee believes that all parties agree with the intent of the proposal.  Both WMD and SMA submitted 
similar proposals that retains the existing language in G-S.8. (WMD essentially reformatted G-S.8. for clarification 
and including new requirements for providing indications when a device is in adjustment mode.  WMD included and 
additional proposal to address devices that may have more than one method of sealing.   
 
The Committee suggests that the Weighing Sector and other interested parties consider breaking the proposal into 
two or three separate agenda items for consideration by the Conference. 
 
Additional information on the past S&T Committee discussion on the item can be found at: 
 

• 2008 Final Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/09-ST-08-Annual-
FINAL.doc 

 
• 2009 Interim Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-

FINAL.doc 
 
Discussion/Conclusion: The WS reviewed the comments from the S&T Committee, the background 
information in the NCWM 2008 Annual and 2009 Interim Reports, and the summary of proposals provided 
by the NIST Technical Advisor. The WS believes that existing language in HB 44 is sufficient and that the 
sectors review existing type evaluation criteria to verify that devices shall be designed with: 
 

(a) provision(s) for applying a physical security seal that must be broken before any change that 
detrimentally affects the metrological integrity of the device can be made to any electronic 
mechanism, or 
  

(b) other approved means of providing security to document any change that detrimentally affects the 
metrological integrity of the device can be made to any electronic mechanism (e.g., data change audit 
trail available at the time of inspection. 
 

The NIST Technical Advisor will forward the WS recommendation on the proposal to amend General Code 
paragraph G-S.8. Provisions for Sealing Adjustable Components the 2010 S&T Committee. 
 
14. Publication 14 – Editorial Suggestions 
 
Source:  Stephen Patoray, Consultants on Certification 
 
Background: Stephen Patoray submitted six (6) items that have been submitted to the NTEP Administrator and 
NIST Technical Advisor.  The WS was asked to review these items and provide a recommendation to NTEP that 
these suggestions be considered editorial corrections to Publication 14.  

14 (a). Publication 14 DES Section 58. 
 

Discussion/Conclusion:  It was noted that the way 58.1 is worded seems to be opposite of the way 
paragraph T.N.4.5.1. (a) is worded in HB 44, and code references are needed.  The WS supports the 
recommended changes as shown in Appendix A - Agenda Item 14 (a). 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/09-ST-08-Annual-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/09-ST-08-Annual-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
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14 (b). Publication 14 DES Section 40. 
 
Discussion/Conclusion: Stephen Patoray recommended changing the title in Section 40 from Zero Load 
Adjustment to Zero Setting Mechanisms to match the terminology and definitions in HB 44.  The WS 
suggested some minor changes and supports the recommended changes as shown in Appendix A - 
Agenda Item 14 (b). 

14 (c). Publication 14 DES Section 43.  
 
Discussion/Conclusion: Stephen Patoray recommended changing the title in Section 43 from Automatic 
Zero-Setting Mechanism to Zero-Tracking Mechanism. No Actions is required since the recommended 
changes were incorporated into the 2009 Edition of Publication 14. 

14 (d).  Publication 14 DES Section 15.1. 
 

Discussion/Conclusion: Stephen Patoray noted that the Table is Section 15.1 has an error, the word 
should be “net” not “tare.”  The WS supports the recommended changes as shown in Appendix A - 
Agenda Item 14 (d). 

14 (e). Publication 14 FT Table 1. 
 

Discussion/Conclusion: Stephen Patoray noted that Table 1 in Pub 14 FT needs corrected to show the 
correct loading capabilities of the CA NTEP lab.  The WS supports the recommended changes as shown 
in Appendix A - Agenda Item 14 (e). 

14 (f). Publication 14 FT Section I-10. 
 
Discussion/Conclusion: Stephen Patoray noted that there seems to be a word missing at the end of FT 
Section I step 10 in the test conditions and it appears that the number “1” was inadvertently deleted 
between the 2000 and 2002 editions of Publication 14. The WS supports the recommended changes as 
shown in Appendix A - Agenda Item 14 (f). 

 
15.  Delete DE S Section 66 (c). 
 
Source:  Ed Luthy, Brechbuhler. 
 
Background:  Ed Luthy requested the WS to consider deleting DES Section 66 (c). Performance and Permanence 
Tests for "Side-by-Side" Modular and Non-Modular Vehicle Scales stating that the time and expense is too large for 
the value added to having the option listed on an NTEP CC.    
 
Discussion/Conclusion.  The NIST Technical Advisor stated that the WS worked on the development of the 
type evaluation procedures in DES Sections 66 (b) and 66 (c) for Extra Wide and Double-wide scales in 1998, 
(WS Agenda Item 2), 2000 (WS Agenda Item1), and 2001 (WS Agenda Item2).   
 
The Sector is not in favor of removing the section.  The goal of the proposal is to reduce the expense of type 
evaluation on these devices.  The scale manufacturers in attendance volunteered to form a small work group 
to review the existing procedures and develop proposals to amend existing language for a possible 
abbreviated test procedure.   
 
This item will be carried over until the 2010 WS meeting. 
 
16.  C r eep R ecover y for  C omplete Scales. 
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Source: NTETC Weighing Sector 
 
Background:  During the discussion of WS Agenda Item 1, Creep recovery for load cells, the WS reviewed the 
report of the S&T Committee and the language adopted by the NCWM.  There was support for the proposal to 
amend Publication 14 to agree with the adopted language in HB 44.   
 
Discussion:  The WS noted that the S&T Committee discussion included comments that there is a relationship 
between load creep recovery and a scales ability to return to a zero-balance condition after a load had been on the 
load-receiving element over a period of time and that the WS should review the zero-tracking requirements and 
creep recovery tolerances for scales.  Stephen Patoray stated that the adopted language may impact a scales ability to 
comply with Scales Code paragraph “N.1.9 Zero Balance Change” if the value of creep recovery in field 
applications exceeds the zero-tracking requirements in S.2.3.1.2.  A “zero balance change,”  greater than 0.5 d, will 
not be set to zero by the zero-tracking mechanism after a load has been resting on a scale for an extended period of 
time.  However, because near capacity loads are rarely left on scales for 30-minutes in actual use it is unlikely that 
there will be problems in the field. 
 
Conclusion:  The WS stated it believes that: 
 

1. There will be little impact on zero-tracking requirements due to manufacturers designing scales and 
separable weighing/load-receiving elements with load cell capacities that are typically larger than the 
scale capacities, and that loading a scale to 90% capacity for 30-minutes (a test conducted during 
type evaluation) rarely occurs in most Class III applications.  
 

2. HB 44 Scales Code paragraph T.N.4.1. should be amended to coincide with the changes to T.N.4.6.    
 
Nigel Mills (Hobart) submitted a proposal to amend creep recovery requirements for scales to coincide with 
the creep recovery tolerance adopted for load cells.  The WS agreed with the proposed language.  Steve Cook 
(NIST) and Scott Davidson (Mettler-Toledo) volunteered to further develop the proposal as shown below and 
submit the Form 15 to the NCWM S&T Committee and to fall regional weights and measures association 
meetings.  
 
T.N.4.5.1. Time Dependence: Class II, III, and IIII Non-automatic Weighing Instruments. – A non-automatic 
weighing instrument of Classes II, III, and IIII shall meet the following requirements at constant test conditions.  
During type evaluation, this test shall be conducted at 20 °C ± 2 °C (68 °F ± 4 °F): 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 

placing the load and the indication observed during the following 30 minutes shall not exceed 0.5 e.  
However, the difference between the indication obtained at 15 minutes and the indication obtained at 
30 minutes shall not exceed 0.2 e. 

 
(b) If the conditions in (a) are not met, the difference between the indication obtained immediately after 

placing the load on the instrument and the indication observed during the following 4 hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 
(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of any 

load which has remained on the instrument for 30 minutes, shall not exceed 0.5 e. 
 

For a multi-interval instrument, the deviation shall not exceed 0.5 e1 (where e1 is the interval of the first 
partial weighing range or segment of the scale). 

 
On a multiple range instrument, the deviation on returning to zero from Maxi (load in the applicable 
weighing range) shall not exceed 0.5 ei (interval of the weighing segment).  Furthermore, after returning to 
zero from any load greater than Max1 (capacity of the first weighing range) and immediately after switching 
to the lowest weighing range, the indication near zero shall not vary by more than e1 (interval of the first 
weighing range) during the following 5 minutes. 
(Added 2005) (Amended 2006 and 2010) 
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T.N.4.5.2.  Time Dependence: Class III L Non-automatic Weighing Instruments. – A non-automatic weighing 
instrument of Class III L shall meet the following requirements: 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 

placing the load and the indication observed during the following 30 minutes shall not exceed 1.5 e.  
However, the difference between the indication obtained at 15 minutes and the indication obtained at 
30 minutes shall not exceed 0.6 e. 

 
(b) If the conditions in (a) are not met, the difference between the indication obtained immediately after 

placing the load on the instrument and the indication observed during the following 4 hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 
(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of any 

load which has remained on the instrument for 30 minutes, shall not exceed one-half of the absolute 
value of the applicable tolerance for the applied load for Class III L devices. 

(Added 2005) (Amended 2010) 
 

 

T.N.4.5.3. Zero Load Return: Non-automatic Weighing Instruments. – A non-automatic weighing instrument 
shall meet the following requirements at constant test conditions.  During type evaluation, this test shall be 
conducted at 20 °C ± 2 °C (68 °F ± 4 °F).  The deviation on returning to zero as soon as the indication has 
stabilized, after the removal of any load which has remained on the instrument for 30 minutes shall not 
exceed: 

 
(a)  0.5 e for Class I, II, and IIII devices, 

 
(b)  0.5 e for Class III devices with 4000 or fewer divisions, 

 
(c)  0.83 e for Class III devices with more than 4000 divisions, or 

 
(d) one-half of the absolute value of the applicable tolerance for the applied load for Class III L devices. 

 

For a multi-interval instrument, the deviation shall not exceed 0.83 e1 (where e1 is the interval of the first 
partial weighing range or segment of the scale). 

On a multiple range instrument, the deviation on returning to zero from Maxi (load in the applicable 
weighing range) shall not exceed 0.83 ei (interval of the weighing segment).  Furthermore, after returning to 
zero from any load greater than Max1 (capacity of the first weighing range) and immediately after switching 
to the lowest weighing range, the indication near zero shall not vary by more than e1 (interval of the first 
weighing range) during the following 5 minutes. 
(Added 20XX)  
 

Next Sector Meeting: 
 
Discussion:  Next in the rotation for lab and WS meetings is Sacramento, CA for 2010.  The WS believes that late 
August (24 -27) 2010 is acceptable.  The WS second choice is the OH NTEP Lab.    
 
Conclusion:  The NCWM Board members reviewed and discussed the WS discussion and recommendations.  
The Board considered a number of other of other factors and agreed that the next WS meeting is scheduled 
for August 31 – September 2, 2010 in Columbus, OH. 
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A ppendix A  - R ecommendations for  A mendments to Publication 141

Agenda Item 1.(a). 

 

 
9. Permissible Variations of Reading for Creep Recovery 
 

a. The difference between the initial reading of the minimum load of the measuring range (Dmin) and the 
reading after returning to minimum load subsequent to the maximum load (Dmax) having been applied 
for 30 minutes shall not exceed: 

 
(1) 0.5 times the value of the load cell verification interval (0.5 v) for Class I, II, III, and IIII load 

cells, or 
 
(2) 0.5 times the value of the load cell verification interval (0.5 v) for Class III load cells with 

4000 or fewer divisions, 
 
(3) 0.83 times the value of the load cell verification interval (0.83 v) for Class III load cells with 

more than 4000 divisions, or 
 
(4) 1.5 times the value of the load cell verification interval (1.5 v) for Class III L load cells. 

Agenda Item 1.(b). 
 

12. Summary Table 
 

A three-column table of the following critical test results, the corresponding limiting values of each quantity, 
and the ratio of each critical test result to the correspondence limiting value shall be provided.  An example is 
given in Table 6. 

 
a. Force transducer (load cell) error - The combined error due to non- linearity, hysteresis, and 

temperature effect on sensitivity.   
b. Repeatability error - The greatest absolute value of non-repeatability in relation to the tolerance value 

for that test load. 
c. Temperature effect on minimum dead load output - The greatest value of this effect for consecutive 

test temperatures. 
d. Creep - The greatest differences between the initial reference output (at 20 seconds at the time 

specified in Table 5) and any output recorded during the remaining period of the test. 
e. Change in indications from 20 to 30 minutes – (per HB 44 T.N.4.6.) 
f. Creep Recovery - The difference between the initial reading of the minimum load of the 

measuring range (Dmin) and the reading after returning to minimum load subsequent to the 
maximum load (Dmax) (at the time specified for initial reading in Table 5). 

g. Barometric pressure sensitivity. 
 

Table 6 
Example of a Summary Table for a Class III 3000 Single Load Cell 

Summary Table 
(As requested in Item 12 of the force transducer (load cell) data format paper) 

 Critical Result1 Tolerance2 Result/Tolerance 

(a) Force transducer (load 0.68 v 0.7 v 0.97 

                                                 
1 Recommended changes to Publication 14 are indicated in shaded, strike out, and underlined text. 
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cell) Error 

(b) Repeatability Error 0.19 v 0.35 v 0.55 

(c) Temperature Effect on 
MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 

(d) Creep (Time dependence) 0.98 v 1.5 v 0.65 

(e) ∆ Creep  = I20 min - I 30 min 0.09 v 0.15 x |mpe| = 0.225v  0.40 
(f) Creep Recovery 0.17 v 0.5 v 0.34 

(g) Effect of Barometric 
Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

1 The critical test result is the test result that gives the greatest ratio of result to tolerance.  There may be 
other errors of greater absolute value but that give smaller ratios of result to tolerance. 
2 The tolerance is the value from the tolerance table of the NTEP procedure that corresponds to the critical 
test result. 

 

Agenda Item 4. 
 

B. Certificate of Conformance Parameters 

6. Weighing Systems Using a Tank or Hopper Load-receiving Element 
 
6.1. For a cylindrical cone bottom tank or hopper a CC will apply to all models having: 

 
a. weighing capacities from 20 percent to 125 percent (approximately a 6:1 ratio) of the evaluated 

capacity; 
b. tank or hopper height from 50 percent to 125 percent of the height of the evaluated device; 
c. tank or hopper diameter from 50 percent to 110 percent of the diameter of the evaluated device; 
d. tank or hopper construction and materials similar to that of the equipment evaluated; (see also 

section titled "Platform Material" below); 
e. scale division values equal to or greater than the value of the scale division used in the scale 

evaluated;       
f. nmax equal to or less than the value of the nmax used in the scale evaluated 
g.    

 

number of load supports equal to or greater than the number of supports in the device 
submitted for evaluation. 

6.2. For a rectangular tank or hopper a CC will apply to all models having: 
 

a. weighing capacities from 20 percent to 125 percent (approximately a 6:1 ratio) of the evaluated 
capacity; 

b. tank or hopper height from 50 percent to 125 percent of the height of the evaluated device; 
c. tank or hopper length from 50 percent to 110 percent of the length of the evaluated device; 
d. tank or hopper width from 50 percent to 110 percent of the width of the evaluated device; 
e. tank or hopper construction and materials similar to that of the equipment evaluated; 
f. scale division values equal to or greater than the value of the scale division used in the scale 

evaluated; 
g. nmax equal to or less than the value of the nmax used in the scale evaluated. 
h. number of load supports equal to or greater than the number of supports in the device 

submitted for evaluation. 
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Agenda Item 5. 
 

69. Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 
 
(NOTE:  For combination vehicle/railway track scales, see also additional test considerations under “Test 
Considerations for Other Scales” in the application.) 
 
It is desirable, but not required that a new installation should be calibrated by a railroad test car after a representative 
of the railroad has inspected the installation for compliance with railroad design and construction specifications. 
 
The Performance Test (69.1 thru 69.6) is conducted to determine compliance with the tolerances and, in the case of 
nonautomatic indicating scales, the sensitivity requirements specified in NIST Handbook 44.  The tests described 
here apply primarily to the weighing/load-receiving element.  It is assumed that the indicating element used during 
the test has already been examined and found to comply with applicable requirements.  If the design and 
performance of the indicating element is to be determined during the same test, the applicable requirements for 
weighbeams, poses, dials, electronic digital indications, etc., must also be referenced.  A 100 000 lb field standard 
weight cart, or a combination of field standard weights safely added to a field standard weight cart in 10 000 lb 
increments for a total of 100 000 lb will be used to conduct the Performance test. 
 
The Permanence Test (69.7) shall not be conducted sooner than thirty (30) days after the Performance Test.  If a 
100 000 lb field standard weight cart, or a combination of field standard weights safely added to a field standard 
weight cart for a total of 100 000 lb, is not available for the Permanence Test a 100 000 lb “Test Weight Railcar” or 
“Test Weight Railcart” may be used. 

 
NOTE:  A field standard Test Weight Railcar and Test Weight Railcart shall have a footprint no greater than 7’.  
The Association of American Railroads, AAR Scale Handbook Section 1.5 “Specifications for Railway Track Scale 
Test Weight Loads” defines the requirements for test weight loads including “Test Weight Railcarts” and “Test 
Weight Railcars.”  A “Standard Rail Car”, as described in AAR Scale Handbook Section 1.5.7, is not suitable for 
use during NTEP evaluations. 
 

The following definitions from the AAR Safety and Operations Scale Handbook ©2009 Edition Section 1.5 Specifications for 
Railway Track Scale Test Weigh Cars and have been reprinted with the permission of the AAR. 
 
1.5.5. TEST WEIGHT RAILCAR 
Test weight load designed as a certified mass standard supported by two-axle trucks, built for AAR interchange service, with the following 
design characteristics: 
 

a. All metal construction except ballast.  Ballast material must be stable. 
b. Loading points must not exceed 7ft (2.2 m) and have uniform load distribution. 
c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
e. The calibration cavities, capable if holding at least 1,000 lb (500 kg), must be waterproof and sealable. 
f. Operational controls functional from both sides of the railcar. 
g. Drive system, when used, shall be adequate to propel the railcar on a 3% grade. 
h. Smooth and sloped top to ensure drainage. 
i. Accessibility of all parts for inspection. 
j. Ruggedness and durability in order to minimize repairs, 
k. Overall truck centers shall not exceed 50 ft (15 m). 
l. Side-mounted hand brake accessible from the ground. 
m. Fuel tank, when used, must be attached and not exceed 16 lb (7 kg) capacity or 2 gal (8 L). 
n. Lifting system must be adequate to lift all wheels a minimum of 2 in. (5 cm) above the rail. 
o. Hydraulic oil tank, when used, must be equipped with a sight gauge or other means to indicate proper amount of oil to 

maintain calibration. 
 

1.5.6. TEST WEIGHT RAILCART 
 
Test weight load designed as a certified mass standard supported by two-axles on steel wheels, with the following design characteristics: 
 

a. All metal construction. 
b. Loading points must not exceed 7ft (2.2 m) and have uniform load distribution. 
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c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
e. The calibration cavities, capable if holding at least 1,000 lb (500 kg), must be waterproof and sealable. 
f. Minimum surface area with smooth and sloped top to ensure drainage. 
g. Accessibility of all parts for inspection. 
h. Ruggedness and durability in order to minimize repairs, 
i. Fuel tank, when used, must be attached and not exceed 16 lb (7 kg) capacity or 2 gal (8 L). 
j. Hydraulic oil tank, when used, must be equipped with a sight gauge or other means to indicate the proper amount of oil to 

maintain calibration. 
k. The weight cart, as well as the separable weights, must be traceable. 
 

© 2009, American Association of Railroads 
 
69.1. Influence Factors 
 

If tests are necessary to determine compliance with influence factors, individual main elements and components 
tests must be conducted according to NTEP Policy that is outlined in NCWM Publication 14, Section B.1. 
Influence Factor Requirements. 

 
69.2. Test Standards 
 
A 100 000 lb field standard weight cart or a 100 000 lb combination of field standard weights safely added to a field 
standard weight cart shall be used for the Performance test.  Weights must be incremented by 10 000 lb from 
30 000 lb to 100 000 lb.  A test weight railcar shall not be used for the Performance Test. 
 
69.3. Sensitivity and Discrimination Tests 
 
 69.3.1. Weighbeams 
 

The sensitivity test is conducted at zero load and at maximum test load for mechanical railway track scales 
with non-automatic indicating elements.  The sensitivity test is conducted by determining the actual test 
weight value necessary to bring the beam from a rest point at the center of the trig loop to rest points at the 
top and bottom of the trig loop.  The maximum load at which the sensitivity test is conducted need not be 
comprised of known test weight. 
 

69.3.2. Automatic Digital Indicating Elements 
 
The discrimination test is conducted at zero load and at maximum load for railway track scales with 
indicating elements (e.g., electronic digital indicating elements, mechanical dials).  See also DES 
Section 54 regarding the specific procedures for the discrimination test.   

 
69.4. Digital Indications 
 
Width-of-zero, zone of uncertainty and, if so equipped, automatic zero-tracking mechanism tests shall be conducted 
as specified in other sections of NCWM Publication 14. 
 
69.5. Increasing Load/Shift Tests 
 

69.5.1. Conduct increasing load tests in 10 000 lb load increments up to 100 000 lb.  Conduct shift tests 
over each section at 50 000 lb and 100 000 lb, testing all sections and midspans between sections 
in both directions with each load.  The scale shall be capable of returning to a no-load indication 
within prescribed limits [3 d per 5 °C change in temperature] and within 15 minutes after 
increasing or shift test load is removed.  Zero balance change is limited to acceptance tolerance 
(1/2 d).  The indication may be re-zeroed before the start of any increasing load or shift test, but 
not during any sequence. 

 
(a) Begin increasing-load test by placing 30 000 lb on one end section.  Record error 
(b) Remove test load and record balance change.  Do not reset zero. 



NTETC Weighing Sector DRAFT Summary (November 4, 2009) 

Page 24 of 30 

(c) Increase to 40 000 lb on end section and record error. 
(d) Remove test load and record balance change.  Do not reset zero. 
(e) Repeat this process, incrementing to 50 000 lb. 
(f) After 50 000 lb is removed and balance change is recorded, reset zero. 
(g) Begin the shift test by loading one end section with 50 000 lb and record the error. 
(h) Move the test load to the midspan and to the left and right of each section so that one set 

of the test cart wheels are spotted over the load cell or lever bearing points.  Record errors 
at each test position. . 

(i) Remove load from opposite end of scale.  Record balance change and reset zero. 
(j) Repeat shift test in opposite direction according to steps (g) through (i). 
(k) Continue with increasing load test following the procedures in steps (a) through (e) for 

test loads from 60 000 lb to 100 000 lb. 
(l) After 100 000 lb is removed and balance change is recorded, reset zero. 
(m) Conduct shift test in each direction using 100 000 lb following the procedures in steps (g) 

through (j). 
 

69.5.2. Results shall be within acceptance tolerance as specified in Handbook 44, Section 2.20. Scales 
Code, T.N.4.4. 

 
69.6. Strain Load Tests 
 

69.6.1  The minimum test for a strain load test for single-load receiving element scales greater 
than 35 feet and for multiple load receiving element scale systems designed to weigh 
railroad cars in a single draft is 200 000 lb, or if practicable, at least 80% of scale 
capacity. 

(a) Load one end of the scale with a strain load. 
(b) Record the “reference point” for the start of the strain load test. 
(c) Add 100 000 lb of test weight to the opposite end of the scale.  The target strain load is the 

sum of the unknown weight and the test weights. 
(d) Record the indicated strain-load value after the maximum amount of test weights have been 

added and calculate the strain load test error.  The scale shall perform within prescribed 
tolerances based upon tolerance for the known test weights. 

(e) Remove the test weights from the end of the scale without conducting a decreasing load test. 
(f) If a higher strain load value is desired, increase the strain load at this time before proceeding 

with next step. 
(g) Record the new strain load reference value and reapply the test weights. 
(h) Record the indicated strain load value and calculate the strain load test error.  The scale shall 

perform within prescribed tolerances based upon the known test weights. 
(i) Evaluate repeatability of results in test weight values obtained in step (d) and step (g) to agree 

within the absolute value of maintenance tolerances. 
(j) Remove the strain load (railcar or material of unknown weight) from the scale, decreasing to 

100 000 lb of known test weights. 
(k) Record error based on a decreasing load test to 100 000 lb. 
(l) Remove weights from scale. 
(m) Record zero balance change. 

 
69.6.2. The results of all observations shall be within acceptance tolerance. 

 
69.7. Permanence Test 
 

69.7.1. Minimum Use Requirements for the Field Permanence Test 
 

69.7.1.1. There must be at least 300 weighing operations executed over the scale prior to conducting 
the type evaluation Permanence Test.  The entire NTEP evaluation should be performed at a 
customer location to facilitate “normal” use during the permanence period. 
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69.7.1.2. There must be at least 30 days between the Performance Test and the Permanence Test.  If the 
prescribed weighments have not been completed, the time between tests shall be extended.    
Acceptance tolerances apply regardless of the time between Performance Test and the 
Permanence Test. 

 
69.7.1.3. Only loads, which reflect “normal” use, will be counted during the permanence-testing period. 

• 100 percent of the loads must be above 20 percent of scale capacity; and 
• 50 percent of the loads must be above 50 percent of scale capacity. 

 
The scale may be used to weigh other loads, but only the loads specified above are counted as part of 
the Permanence Test. 
 

69.7.2. Subsequent Type Evaluation (Field) Permanence Test 
 

69.7.2.1. It is recommended that the Performance Test procedure as described above be repeated 
for the Permanence Test.  However, if the original test equipment is not available, the test 
may be conducted to the extent possible with a “Test Weight Railcar” or “ Test Weight 
Railcart” with at least a 100 000 lb capacity and a suitable and current calibration report. 

 
69.7.2.2. Repeat width-of-zero, zone of uncertainty, sensitivity, and discrimination tests near zero 

(outside the range of the AZSM) and at or near capacity on the subsequent tests. 
 
The results of these tests must be within acceptance tolerance.  If the device does not meet these tolerance limits the 
scale will be rejected and the entire test must be repeated, including successful performance testing and a subsequent 
test after a minimum of 30 days. 

Agenda Item 6. 

35. Weigh-In/Weigh-Out Systems 
 
A weigh-in/weigh-out system is typically used in vehicle scale and other applications that involve two weight 
determinations. The larger of the two weights is printed as the gross weight.  The other weight is printed as the 
tare weight and the difference computed as the net weight.  Weights, recalled weight values, and gross, tare, and 
net weights must be identified to clearly document the transaction.  The storage, recalling, and printing actions 
are limited so they do not facilitate fraud. 
 

 

NOTE:  Manual weight entries are only permitted to correct erroneous tickets printed in error provided the 
conditions in DES Section “17. Manual Weight Entries” are met. 

S. Cook:  During the drafting of the summary for this item, the NIST Technical Advisor suggests that the 
NTEP Committee include a checklist item for DES Section 35 to document

 

 if “manual weight” capability 
was verified as not applicable or complied with applicable requirements as shown below:   

35.10. The data processing system performing the weigh-in/weigh-out operation 
will only accept weight values when the scale indicator is in the gross 
mode or give an error signal. 

Yes   No   N/A  

35.11. Manual weight entries are only permitted to correct erroneous 
tickets printed in error provided the conditions in DES Section “17. 
Manual Weight Entries” are met. 

 

Yes   No   N/A  
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Agenda Item 9. 
 

Device 
Application 

Term Acceptable Not Acceptable 

General: 
Semiautomatic (pushbutton) tare, T, TA  tare  

Keyboard, programmable, and stored tare tare, T, TA, or PT 
net net, N, NT  

Agenda Item 10. 
 

8.2c   Widths up to 120% of the width of the platform tested
 

 no greater than that of the device tested; 3   

3&5  For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively unless the 
criteria in DES 66 b or 66 c have been performed.

Agenda Item 11. 

  Additional testing is required for devices with widths greater 
than 12 feet.  Test procedures for scales wider than 12 feet will be addressed by NTEP management and the NTEP 
laboratories on a case-by-case basis. 

 
8.1.         Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track 

scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  
 
A CC will apply to all models having:  
 
a. nominal capacities up to 135 percent of evaluated capacity; 
b. a platform area for any two section portion no less than 50 percent of smallest two section portion 

incorporated in the device evaluated. 
bc. widths up to 120 percent of the width of the platform tested; 
cd. lengths no shorter than 7’ and up to
de. a span between sections is not more than 20 percent greater than the equipment evaluated; 

 150 percent of the length of the platform tested; 

Agenda Item 14 (a). 

Publication 14 DES Section 58. 

Publication 14 
 Time Dependence Test T.N.4.5., T.N.4.5.1.  

58.1  Load the instrument close to Max. Take one reading as soon as the indication has stabilized and then 
note the indication in one hour intervals while the load remains on the instrument for a period of four hours. 
During this test the temperature should not vary more than 2 °C. 
 
The test may be terminated after 30 minutes if the indication differs less than 0.5 e during the first 30 minutes 
and the difference between 15 and 30 minutes is less than  
0.2 e. 
 
When any load is kept on an instrument, the difference between the indication obtained immediately after 
placing the load and the indication observed during the following 30 minutes shall not exceed 0.5 e.  However, 
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the difference between the indication obtained at 15 minutes and the indication obtained at 30 minutes shall 
not exceed 0.2 e. 
 
If these conditions are not met, the difference between the indication obtained immediately after placing a load on 
the instrument and the indication observed during the following four hours shall not exceed the absolute value of the 
maximum permissible error at the load applied. 
 
58.2.  The deviation in the zero indication before and after a period of loading with a load close to Max for 
half an hour, shall be determined. The reading shall be taken as soon as the indication has stabilized.  
 
The deviation on returning to zero as soon as the indication has stabilized, after the removal of any load 
which has remained on the instrument for 30 minutes, shall not exceed 0.5 e. 

Agenda Item 14 (b). 
 
40. Zero-Load Adjustment (Zero-Setting Mechanisms)
Code References:  S.2.1.1. and S.2.1.2. 

 - General 

 
To prevent fraudulent or inappropriate adjustments of the zero setting mechanism . . .  
- 
- 
Indicate the zero load adjustment method provided. 
 
     Tool operated zero-load adjustment.  (Manual zero-setting mechanism) 
     Semi-automatic zero-load adjustment.    (Semi-automatic zero-setting mechanism) 
     Power switch zero-load adjustment. 

Agenda Item 14 (d). 
 

15.1. Test Method 1 
Use this method when tare is taken to the internal resolution and the scale 
prints gross, tare, and net weight. 

Yes   No   N/A  

 a. 
b. 
c. 

 

 

Example of possible noncompliance: Capacity 120 000 x 20 lb 
Load perceived by the scale to the internal resolution Recorded Value 
45011 lb gross 45020 LB G 
20009 lb tare 20000 LB T 
25002 lb tare net 25000 LB N 
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Agenda Item 14 (e). 
 

Table 1. 
NTEP Participating Laboratory 

Force transducer (load cell) Test Capabilities 
Participating 
Laboratory 

Test Range Minimum 
Dead Load 

Test 
Machine Capacity 

Direction 
of Loading 

NIST 
Force Group 

200 - 555 lbf 
 

10 lbf 500 lbf Tension 
Compression 

4000 - 28 000 lbf 400 lbf 25 000 lbf Tension 
Compression 

28 000 - 120 000 
lbf 

3000 lbf 112 000 lbf Compression 

California 
DMS 

Less than 20 kg 0.5 kg 20 kg Tension 
Compression 

20 - 110 kg 5 kg 110 kg Tension 
Compression 

500 - 1000 lbf * * * 
*   In special cases, force transducers (load cells) from 500 to 1000 lbf can be tested in a walk-in test chamber with 
special loading hardware provided by the manufacturer.  

Agenda Item 14 (f). 
 

Amend Publication 14 FT Section I-10 to read as follows: 
 

10. Stability - Use an indicating instrument and a loading means which provide sufficient stability to 
permit readings within the limits specified in point FT Section I point 1

 
. 
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A ppendix B  - 2009 NT E T C  W eighing Sector  A ttendees 
 

National Conference on Weights and Measures / National Type Evaluation Program 
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August 25-27, 2009 / Columbus, Ohio 
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Steven Beitzel 
Systems Associates, Inc. 
1932 Industrial Drive 
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Luciano Burtini 
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E. luciano.burtini@ic.gc.ca 
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Mettler-Toledo, Inc. 
1150 Dearborn Drive 
Worthington, OH 43085 
P. (614) 438-4387 
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Forbes Field, Building 282 
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William Fishman 
New York Dept. of Agriculture & Markets 
Building 7A 1220 Washington Avenue 
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Mettler-Toledo, Inc. 
1150 Dearborn Drive 
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Emery Winslow Scale 
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Ken Jones 
California Division of Measurement Standards 
6790 Florin Perkins Road 
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E. kjones@cdfa.ca.gov 
 
Stephen Langford 
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203 East Daugherty Street / PO Box 151 
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E. slangford@cardet.com 
 
Paul Lewis 
Rice Lake Weighing Systems, Inc. 
230 West Coleman Street 
Rice Lake, WI 54868-2404 
P. (715)434-5322 
E. plewis@ricelake.com 
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National Conference on Weights and Measures / National Type Evaluation Program 

Weighing Sector Final Attendee List 
August 25-27, 2009 / Columbus, Ohio 

 
Todd Lucas 
Ohio Department of Agriculture 
8995 East Main Street 
Reynoldsburg, OH 43068 
P. (614)728-6290 
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L. Edward Luthy 
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Joseph Morrison 
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8995 East Main Street, Building 5 
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E. jmorrison@agri.ohio.gov 
 
Stephen Patoray 
Consultants on Certification, LLC 
1239 Carolina Drive 
Tryon, NC 28782 
P. (828)859-6178 
E. steve@consultoncert.com 
 
Michael Rieser 
Ohio Department of Agriculture 
8995 East Main Street 
Reynoldsburg, OH 43068 
P. (614)728-6420 
E. mrieser@agri.ohio.gov 
 
Louis Straub 
Fairbanks Scales, Inc. 
3056 Irwin Drive S.E. 
Southport, NC 28461 
P. (910)253-3250 
E. lstraub@fairbanks.com 
 
 
 
 

 
James Truex 
National Conference on Weights & Measures, 
Inc. 
88 Carryback Drive 
Pataskala, OH 43062 
P. (740) 919-4350 
E. jim.truex@ncwm.net 
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Glossary of Acronyms 

GIPSA Grain Inspection Packers and Stockyards 
Administration WMD NIST Weights and Measures Division 

NCWM National Conference on Weights and Measures WWMA Western Weights and Measures Association 

NEWMA Northeastern Weights and Measures 
Association WS NTETC Weighing Sector 

NIST National Institute of Standards and Technology   
Unless Otherwise Stated: 
- “Handbook 44” (HB-44) means the 2010 Edition of NIST Handbook 44, “Specifications Tolerances, and Other 

Technical Requirements for Weighing and Measuring Devices.” 
- “Handbook 130” (HB-130) means the 2009 Edition of NIST Handbook 130, “Uniform Laws and Regulations in 

the areas of legal metrology and fuel quality.” 
- “Publication 14” (Pub. 14) means the 2010 Edition of NCWM Publication 14 - Weighing Devices - Technical 

Policy - Checklists - Test Procedures. 
Note:  NIST does not imply that these acronyms are used solely to identify these organizations or technical topics. 
 

Carry-over Items: 
 
1. Recommended Changes to Publication 14 Based on Actions at the 2010 NCWM Annual 

Meeting 
 
Source:  The NIST Technical Advisor, Steve Cook, provided the Sector with specific recommendations for 
incorporating test procedures and checklist language based upon actions of the 2010 Annual Meeting of the 
95th NCWM.  The Sector was asked to briefly discuss each item and, if appropriate, provide general input on the 
technical aspects of the issues. 

1.a. Scales, ABWS, and AWS Codes - Automatic Zero-Load Adjustment.  
 

Background:  See the 2009 Summary of the WS agenda item 8 and the Interim and Annual Reports of the 2010 
NCWM S&T Committee agenda items 320-2, 322-1, and 324-1 for the adopted language and additional 
background information on items to amend HB-44 Scales Code paragraph S.2.1.1. General (Zero-Load 
Adjustment), ABWS Code paragraph S.2.1. Automatic Zero-Tracking Mechanism and AWS Code paragraph 
S.2.1.1. Automatic Zero-Tracking Mechanism.  This item was originally proposed by a sub group of the 2008 
Weighing Sector.  However, at its 2009 annual meeting, the sector reached a consensus among the attendees 
that an Automatic Zero-Setting Mechanism does not have any value and at times will facilitate inaccurate 
weight determinations either against the buyer or seller.  The NCWM considered the recommendations of the 
WS and additional comments at the NCWM Interim and Annual meetings and agreed to amend Scales and 
AWS codes to clarify that automatic zero adjustments beyond the AZT limits are not permitted.  The WS also 
agreed with the amendment to the ABWS code to clarify that an automatic zero-setting mechanism is 
prohibited.  The NCWM adopted the WS recommendations to amend Scales Code paragraph S.2.1.1., ABWS 
paragraph S.2.1., and AWS paragraphs S.2.1.1. in the 2011 Edition of HB 44.  The NCWM also adopted a new 
definition of automatic zero-setting mechanism (AZSM) in HB 44 Appendix D since the term is used in the 
ABWS code.   

  
The background information may be obtained online at: 
2009 WS: http://ncwm.net/sites/default/files/meetings/weighing/2009/09_Weighing_Summary.pdf 
2010 S&T Interim Report: http://www.ncwm.net/sites/default/files/meetings/annual/2010/10_Pub_16_ST.pdf 
2010 S&T Annual Report:  (to be added) 
 
Discussion/Conclusion:  The NIST Technical Advisor provided the Sector with specific recommendations 
for incorporating test procedures and checklist language into Publication 14 based upon actions of the 
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2010 Annual meeting of the 95th NCWM   The WS discussed each item and provided the following input 
regarding the technical aspect of the issues:  
 

 Pub 14 DES 43. Zero-Tracking Mechanism: A question was raised by a member of the WS 
whether the Publication 14 would automatically change as the result of R76 being amended since 
the language recommended excluded the reference to a specific edition of R76.  The WS 
recommended that the year “2006” be added to specifically indicate that it is the language from 
that particular edition, and no other, that was being agreed upon by members of the WS.  The 
WS also agreed to replace the words “a period of time” with “30 minutes” when it was pointed 
out that Canada had adopted 30 minutes as a standard and “a period of time” is too subjective.   

 
 Pub 14 ABWS Section 8.  The WS agreed to recommend that the new sentence proposed by the 

NIST Technical Advisor prohibiting AZSM be added.   
 

 Pub 14 AWS Section 16.  The WS agreed to recommend that the new sentenced proposed by the 
NIST Technical Advisor prohibiting an automatic zero adjustment beyond the limits of AZT be 
added.  However, rather than adding the new sentence to Section 16 as proposed, the WS 
recommends that the sentence be added to Section 25.   

 
 Pub 14 AWS Section 25.  The WS discussed the need to include a specific period of time as a 

condition in which AZT may operate rather than “after a period of time” as proposed in 
language developed and recommended by the NIST Technical Advisor.  The WS agreed to 
recommend “30 minutes” as the time period.   

 
Additionally, the WS agreed to amend procedures proposed by the NIST Technical Advisor for verifying 
that a device does not automatically rezero an amount greater than the limit of AZT.  The procedures 
developed by the NIST Technical Advisor recommended the test be conducted by placing a load just 
above the limit of AZT.  A WS member questioned the meaning of “just above the AZT limits” and the 
WS concluded that the procedures should indicate a specific amount of weight.  The WS agreed to 
recommend that the procedure specify the test be conducted with a load 1 to 3 d above the limit of AZT.  
These recommendations can be found in Appendix A, Agenda Item 1.a.     

1.b. T.N.4.5.3. Zero-Load Return. 
 

Background:  See the Final Report of the 2010 NCWM S&T Committee Agenda Item 320-3 for the adopted 
language and additional background information on the item to amend HB-44 Scales Code paragraphs T.N. 
4.5.1. Time Dependence, T.N.4.5.2 Time Dependence (III L), and add new paragraph T.N.4.5.3. Zero-Load 
Return (http://www.ncwm.net/sites/default/files/meetings/annual/2010/10_Pub_16_ST.pdf). The NCWM 
agreed to amend the existing paragraphs (T.N.4.5.1. and T.N.4.5.2.) by moving creep recovery tolerances and 
adding them in a new paragraph (T.N.4.5.3.) to align creep recovery tolerances on scales with the equivalent 
tolerances for load cells, which were adopted in 2009.   
 
Discussion/Conclusion:  The NIST Technical Advisor provided the Sector with specific recommendations 
for incorporating test procedures and checklist language into Publication 14 based upon actions of the 
2010 Annual meeting of the 95th NCWM.  The WS reviewed the item and suggested the technical advisor 
review the applicable references for weighing segment and weighing range.  The WS agreed to 
recommend the proposed changes to the time dependence test form with the editorial corrections noted 
above be added to Publication 14.   The proposed changes can be found in Appendix A, Item 1b. 

1.c. UR.2.6. Approaches  
 

Background:  See the Final Report of the 2010 NCWM S&T Committee Agenda Item 320-4 for additional 
background information on the item to amend HB-44 Scales Code paragraphs UR.2.6. Approaches 
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Conclusion:  The WS agreed with the NIST Technical Advisor recommendation that no changes to 
Publication 14 are needed.   

 
2. HB 44  G-S.8. Provisions for Sealing Adjustable Components 
 
Source:  NCWM S&T Committee – 2009 WS Agenda Item 13. 
 
Background: At its 2009 meeting, the WS reviewed the comments from the S&T Committee, the background 
information in the NCWM 2008 Annual and 2009 Interim Reports, and the summary of proposals provided by the 
NIST Technical Advisor.  The WS believes that existing language in HB-44 is sufficient and that the sectors review 
existing type evaluation criteria to verify that devices shall be designed with: 
 

1. provision(s) for applying a physical security seal that must be broken before any change that detrimentally 
affects the metrological integrity of the device can be made to any electronic mechanism, or 
 

2. other approved means of providing security to document any change that detrimentally affects the 
metrological integrity of the device can be made to any electronic mechanism (e.g., data change audit trail 
available at the time of inspection. 
 

During the fall 2009 WWMA Technical Conference, Mr. Flocken, Mettler-Toledo, speaking as chairman of the WS, 
reported the Sector’s position as stated above, and noted that the Sector can develop additional guidance in NCWM 
Publication 14 to ensure uniform interpretation of the requirement during type evaluation.   
 
At its October 2009 meeting, the NTETC Measuring Sector provided the Committee with the following comments: 
 

The Sector stated that measuring devices with NTEP CCs have been evaluated to either: 
 

1) not function in the calibration or configuration mode; 
2) not be sealed in the calibration or configuration mode; or 
3) clearly indicate the device is in the calibration or configuration mode. 

 
The Measuring Sector agreed that these options reflect the intent of General Code paragraph G-S.8. and, because the 
intent of the paragraph is understood and appropriately applied by the measuring community, the Measuring Sector 
recommends that no changes be proposed to General Code paragraph G-S.8. 
 
Additional information on the past S&T Committee discussion on the item can be found at: 
 

 2008 Final Report - http://ts.nist.gov/WeightsAndMeasures/Publications/SP1080.cfm 
 2009 Final Report - http://ts.nist.gov/WeightsAndMeasures/Publications/sp1099.cfm 
 2009 WS Summary - 

http://www.ncwm.net/sites/default/files/meetings/weighing/2009/09_Weighing_Summary.pdf 
 2010 Interim Report - http://ts.nist.gov/WeightsAndMeasures/Publications/10-Pub16.cfm 
 2010 Annual Report – (To be added) 

 
Discussion:  The WS reviewed the sealing procedures in Publication 14 Scales and compared them with Publication 
14 for Liquid Measuring Devices and also compared applicable HB-44 sealing requirements in the General, Scales, 
and LMD codes.  A small WG was formed to develop more detailed procedures for determining compliance of the 
methods for sealing and requested the WS to consider its recommendations for Publication 14, DES Section 10.  The 
WS reviewed the recommendations and was asked to determine whether the guidance in the WG recommendation 
ensures uniform interpretation of sealing requirements during type evaluation. 
 
During the discussions, Darrell Flocken (Chairman) reported that the goal is to add additional guidance in 
Publication 14.  Jim Truex (NTEP Administrator) stated that NTEP has received numerous reports of scales found 
left in the calibration/configuration mode with physical seals intact.  Nigel Mills (Hobart Corp.) added that the use 
of the phrase “clearly indicate” in the first paragraph of the WG recommendation is ambiguous without additional 
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clarification and subject to multiple interpretations.  The WS discussed various examples of indications intended to 
clearly indicate that a device is in a calibration/configuration mode.  Some of the examples were considered by the 
WS to be acceptable while other examples were deemed unacceptable (e.g., flashing weight indications or blanking 
units of measure).  Jim Truex suggested that as a starting point a small list of acceptable and unacceptable means of 
providing clear indication be developed by the WS.  Steve Cook volunteered to develop a short list as a starting 
point before the conclusion of the meeting.  The WS reviewed the list and discussed additional acceptable and 
unacceptable indications that were then added.  The list should not be limiting or all inclusive and that other 
indications may be acceptable.  Darrell Flocken suggested that the WG recommendation, with suggestions from the 
WS, be forwarded to the S&T Committee and SMA for consideration prior to the 2011 NCWM Interim Meeting.   
 
Conclusion:  The WS agreed with the revised proposal to amend Publication 14 Section 10.  This 
recommendation can be found in Appendix A, Agenda Item 2. The WS also agreed to forward the amended 
language for Publication 14 to the S&T Committee with a recommendation that the S&T item be withdrawn 
from the Committee’s Agenda.   
 
3. DES Section 66 (c) – Remove. 
 
Source:  Mr. Ed Luthy, formerly of Brechbuhler Scales – 2009 WS agenda item 15 
 
Background:  Mr. Luthy requested the WS to consider deleting DES Section 66 (c). Performance and Permanence 
Tests for "Side-by-Side" Modular and Non-Modular Vehicle Scales, stating that the time and expense is too large 
for the value added to having the option listed on an NTEP CC.    
 
At its 2009 meeting, the WS stated that it is not in favor of removing the section.  The purpose of the original 
proposal to delete DES Section 66(c) is intended to reduce the expense of type evaluation on these devices.  The 
scale manufacturers in attendance volunteered to form a small work group to review the existing procedures and 
develop proposals to amend existing language for a possible abbreviated test procedure.   
 
Discussion/Conclusion:  The WS recommended this item be removed from the its Agenda upon learning from 
the NIST Technical Advisor that no activity had been reported by the small WG since the item was first 
introduced at the 2009 Annual WS meeting.  Additionally, Ed Luthy requested the item be removed since he 
no longer represents Brechbuhler. 

New Items: 
    
4. HB 44 Scales Code - T.N.4.7. Amend Creep Recovery Tolerances for III L Load Cells  
 
Source:  Kevin Fruechte, Avery Weigh-Tronix 
 
Background:  Avery Weigh-Tronix  reported that HB 44 Creep Recovery tolerances for Class III load cells with n > 
4000 divisions in Scales Code paragraph T.N.4.7., is now greater than creep recovery tolerances applicable to Class 
III L load cells.  In terms of mV/V equivalency, a Class III/III L load cell can now pass Class III and fail Class III L 
creep recovery tolerances.   
 
Prior to 2009, the tolerance for Class III load cells was 0.5v.  This was increased by a factor of 5/3 to arrive at the 
0.83 v tolerance in the current requirement.  This recommendation proposes to increase the existing 1.5 v tolerance 
for Class III L load cells by the same 5/3 factor.  Thus the new tolerance would be 1.5v x 5/3 or 2.5v.  
 
The following is an example of a 50 000 lb load cell marked with both III and III L accuracy classes that illustrates 
the problem. 
 

Class III: Class III L 
nmax = 5000  nmax = 10 000v 
vmin = 10 lb vmin = 5 lb  
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The Class III creep recovery tolerance is 0.83v (0.83v x 10 lb/v = 8.3 lb) 
The Class III L creep recovery tolerance is 1.5v (1.5v x 5 lb/v = 7.5 lb) 
The proposed Class III L creep recovery tolerance is 1.5v v 5/3 = 2.5v (2.5v x 5 lb/v = 12.5 lb) 

 
Avery Weigh-Tronix also notes the increased cost involved with meeting Class III L VCAP (voluntary Conformity 
Assessment Program) requirements with a tolerance that is less than Class III.  Multiplying the Class III L tolerance 
by 5/3, as was done with Class III, would be more cost effective for a load cell manufacturer. 
 
Discussion/Conclusion:  The NIST Technical Advisor to the WS provided the sector with a summary of creep 
recovery test results from October 1, 2007 through August 12, 2010 for Class III L load cells from the NIST Force 
Group that shows that Class III L load cell creep recovery type evaluation compliance rate is 76% using existing 
tolerances (See Attachment for Agenda Item 4.).  The compliance rate for Class III load cells over the same time 
period is 69% using the expanded tolerance adopted in 2009.  Kevin Fruechte (Avery Weigh-Tronix) explained to 
the WS the need to amend the creep recovery tolerances for Class III L load cells based on the example provided by 
the NIST Technical Advisor.  A WS member stated that using the 5/3 factor would reconcile the differences 
between U.S. Class III L creep recovery tolerances with comparable OIML R 60 Class C load cell tolerances. The 
WS agreed to submit the language to amend paragraph T.N.4.7. to the S&T Committee and regional weights and 
measures associations as follows:   
 

T.N.4.7. Creep Recovery for Load Cells During Type Evaluation. – The difference between the initial 
reading of the minimum load of the measuring range (Dmin) and the reading after returning to minimum load 
subsequent to the maximum load (Dmax) having been applied for 30 minutes shall not exceed: 
 

(a) 0.5 times the value of the load cell verification interval (0.5 v) for Class  II and IIII load cells, 
 

(b) 0.5 times the value of the load cell verification interval (0.5 v) for Class III load cells with 4000 or 
fewer divisions, 

 
(c) 0.83 times the value of the load cell verification interval (0.83 v) for Class III load cells with more than 

4000 divisions, or 
 

(d) 2.5 1.5 times the value of the load cell verification interval (2.5 1.5 v) for Class III L load cells. 
(Added 2006) (Amended 2009 and 201X) 

 
5. DES Section 11 - Indicating and Recording Elements - Use of the Comma as a Decimal 

Marker. 
 
Source:  Steven Cook, NIST WMD 
 
Background:  WMD has received a request for clarification about the use of commas as a decimal marker.  There is 
no specific prohibition of the use of commas in NIST HB 44 and HB 130.  Additionally, Publication 14 DES section 
only uses periods or dots when decimals markers are used.  However, Pub 14 Liquid-Measuring Devices 
section 1.20. states that "Symbols for decimal points shall clearly identify the decimal position. (Generally 
acceptable symbols are dots, small commas, or x.)" 
 
The use of the dot as the decimal marker is customary in the U.S. and WMD believes that the use of a comma is not 
appropriate for commercial applications.   Handbook 44 references the words “decimal point” in the General Code. 
The “decimal point” is generally defined as a dot, point, or period and is based on the terminology having a general 
meaning found in several U.S. dictionaries.  Additionally, the comma is not used universally in international 
marketplaces where it conflicts the customary usage of the country.  WMD believes that there is general resistance 
to the use of the comma by U.S. consumers and regulatory officials based on concerns over potential 
misinterpretations of indications and printed representations of weight or volume on weighing and measuring 
devices.  The “Forward” of Handbook includes language that recognizes potential issues with the use of the 
“comma” where it states that:  
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“. . . a space has been inserted instead of commas in all numerical values greater than 9999 in this 
document, following a growing practice, originating in tabular work, to use spaces to separate large 
numbers into groups of three digits.  This avoids conflict with the practice in many countries to use the 
comma as a decimal marker.”   

 
Additionally, our recollections are that other NTEP applicants were denied the used of the comma as a decimal 
marker before the administration of NTEP was transferred from NIST to the NCWM. 
 
The following references to the use or prohibition of the commas as a decimal marker were used to develop the 
WMD response. 
 
U.S. Government Printing Office Style Manual 
 

12.27. Fractions (¼, ½, ¾, ⅜, ⅝, ⅞, 1/2954) or full-sized figures with the shilling mark (1/4, 1/2954) may be used 
only when either is specifically requested. A comma should not be used in any part of a built-up fraction of four 
or more digits or in decimals. (See rule 12.9e.) 
 
12.9.   e. Use spaces to separate groups of three digits in a decimal fraction. 
(See rule 12.27.)   0.123 456 789; but 0.1234 

 
Extract from NIST Tech Beat by Carol Hockert Nov. 2006 
 

“The specification of the use of only the decimal comma in English language international standards has been a 
source of antagonism for native English speaking people developing and using international standards for 
decades. Building upon a recent General Conference on Weights and Measures (CGPM 2003) resolution 
endorsing the use of the point on the line as the decimal sign, NIST, through ANSI, the official U.S. 
representative body in ISO and IEC, has recently been successful in gaining the acceptance of using the decimal 
point instead of the decimal comma in new English language international standards. This change in policy by 
ISO and IEC reflects customary usage of native English speakers and eliminates the disparity in practice 
between ISO and IEC standards and English language documents of other international organizations.” 

 
Extract from the NIST Monthly Highlights February 2004  
 

22nd CGPM Unanimously Adopts Decimal Marker Resolution 
 

The 22nd General Conference on Weights and Measures (CGPM), at its meeting in Paris on Oct. 13-17, 2003, 
unanimously adopted a resolution initiated by NIST declaring that "the symbol for the decimal marker shall be 
either the point on the line or the comma on the line," thereby giving full equality to the two symbols. In the 
same resolution the 22nd CGPM reaffirmed that "Numbers may be divided in groups of three in order to 
facilitate reading; neither dots nor commas are ever inserted in the spaces between groups." 
 
In the International System of Units (SI), which is the modern metric system, values of quantities are normally 
expressed as a number times an SI unit. Often the number contains multiple digits with an integral part and a 
decimal part. The symbol that separates the integral part from the decimal part is called the decimal marker. The 
established custom in English, as well as in many other languages, is to use the point on the line as the decimal 
marker, while in other languages, including French, the comma is used. 
 
Despite these long-standing customs, some international bodies employ the comma as the decimal marker in 
their English language publications, and two of the world's most influential international standardizing bodies 
specify that the comma shall be the symbol for the decimal marker in all languages. Clearly, the specification of 
the comma as the decimal marker is in many languages in conflict with customary usage and could lead to 
much confusion if followed. 
 
To address this issue, the 22nd CGPM unanimously adopted the NIST-initiated resolution. NIST will now work 
with international standardizing bodies, such as ISO and IEC, to bring the documentary standards of such 
bodies into agreement with the resolution. 
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Discussion/Conclusion:  The WS agreed that the use of the comma as a decimal marker instead of the point or 
dot would be confusing in the U.S. marketplace.  It was noted by Luciano Burtini (Measurement Canada) 
that it would not be confusing in the Canadian marketplace since the use of the decimal point or comma 
depended upon whether a person spoke English or French.  The WS agreed to recommend that Publication 
14 DES Section 11 Indicating and Recording Elements- General be amended as proposed by the NIST 
Technical Advisor and that the decimal point would be used in U.S./Canada mutual recognition type 
evaluations.  This recommendation can be found in Appendix A, Agenda Item 5. 
 
6. DES Section 42 - Zero-Load and Tare Adjustment - Rounding of Intermediate Values 

in an Equation.  
 
Source: Steven Cook, NIST WMD 
 
Background:  Publication 14 DES Sections 42 - Zero-Load Adjustment - Monorail Scales currently reflects 
language in HB 44 regarding the setting of zero and tare value less than 5% of the scale capacity to within 0.02% of 
scale capacity according to HB 44 Scales Code paragraphs S.2.1.4 (Monorail Scales) and S.2.3.1.(Monorail Scales 
Equipped with Digital Indications).  In other words, a 1000 lb x 1 lb monorail scale shall have the capability to set 
tare values up to 50 lb to within a resolution of 0.2 lb (1000 x 0.02%).   
 
However, there are no procedures in Section 42 to verify that a correct zero-load balance or semiautomatic, 
keyboard entered, or stored tares are not rounded to the nearest value of d (1 lb) before the net weight is calculated.  
In the above example, a tare that is rounded before the net weight calculation introduces an extra 0.5 lb uncertainty 
in the net weight.  This can be a problem if an average tare value of 7.6 lb for a series of trolleys is entered as tare.  
Objects (animal carcasses) will be consistently short weighed if the tare is rounded from 7.6 lb to 8 lb before the net 
weight is calculated.  This may present economic harm to sellers or producers of livestock that are paid based on the 
weights from the monorail scale.  Conversely, average tare weights that are rounded down to the nearest displayed 
scale division may present economic harm to the buyers, typically processors, that pay the producers based on the 
weights from the monorail scale. 
 
Another question is whether the net weights are determined using the digital indicator's internal or displayed 
resolution of the gross weight in the calculation of the net weight. 
 
The following is additional background information supporting the correct rounding (and significant digits) of 
values in an equation 

NIST SP 811-Guide for the Use of the International System of Units (SI), Barry N. Taylor and Ambler 
Thompson (2008) 

B.7.2 Rounding converted numerical values of quantities 
The use of the factors given in Secs. B.8 and B.9 to convert values of quantities was demonstrated in Sec. 
B.3. In most cases the product of the unconverted numerical value and the factor will be a numerical value 
with a number of digits that exceeds the number of significant digits (see Sec. 7.9) of the unconverted 
numerical value. Proper conversion procedure requires rounding this converted numerical value to the 
number of significant digits that is consistent with the maximum possible rounding error of the unconverted 
numerical value. 
Example:  To express the value l = 36 ft in meters, use the factor 3.048 E−01 from Sec. B.8 or Sec. B.9 and 
write 

l = 36 ft × 0.3048 m/ft = 10.9728 m = 11.0 m. 
Rounding guidelines found on the internet: 

- In any math problem you should wait until the end to round; Only the final answer should be rounded. 
Carry as many significant digits as you can throughout the problem. 

- Round Off Rule:  Round only the final answer not the intermediate values that occur during the 
calculation. Carry at least twice as many decimal places as will be used in the final answer. 
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- Do the math, then round the answer so that the number of significant figures is equal to the least number 
of significant figures found in any one measurement in the equation. 

 
Discussion:  WMD asked the sector to consider the following suggestions to address the specific issues of correctly 
rounding values in the calculation of net weight determinations on monorail scales, develops test procedures, and 
support a general guideline in the rules for rounding in HB 44. 
 
Part 1 Technical Advisor Recommendation:  WMD requested that the WS consider adding language to DES 42 
that clarifies that rounding is not performed until the last mathematical operation is completed to read as follows 
(Note that the language is consistent with the rounding requirements in DES Section 12.3.2.3. for converting units of 
measure): 

42. Zero-Load and Tare Adjustment - Monorail Scales 
Code References:  S.2.1.4. and S.2.3.1. 
 
Under the regulations of the Packers and Stockyards Administration, the rollers and hooks used on 
monorail scales within a facility are required to be nearly the same weight.  Since monorail scales typically 
have scale divisions of 1 lb, a monorail scale must be capable of setting tare weights that are less than 5 
percent of the scale capacity to a weight value less than the displayed scale division.  This reduces the 
rounding error in the tare weight that would otherwise be present if the tare weight were rounded to the 
nearest displayed scale division. 

 
42.1. Means must be provided for setting the zero-load balance and any tare 

value less than 5 percent of the scale capacity to within 0.02 percent of 
scale capacity.  

Yes   No   N/A  

42.2. For an in-motion system, the conditions above must be automatically 
maintained. 

Yes   No   N/A  

42.3. Rounding is not performed until the last mathematical operation to 
reduce the uncertainty of the net weight calculation. 

Yes   No   N/A  

 
Part 1 Conclusion:  The WS agreed to recommend that Publication 14 Section 42 be amended to clarify 
rounding procedures for monorail scales.  This recommendation can also be found in Appendix A, Agenda 
Item 6. 
 
Part 2 Technical Advisor Recommendation:  WMD believes that that compliance with HB 44 paragraphs S.2.1.4 
(Monorail Scales) and S.2.3.1. (Monorail Scales Equipped with Digital Indications) should be verified with 
documented and agreed upon test procedures.  The NIST Technical advisor suggests that a small work group be 
formed that includes a member representing manufacturers of monorail scale digital indicating elements and a 
representative from GIPSA  The group may also want to address the appropriate method of calculating net weight 
using the digital indicator's internal or displayed resolution of the gross weight. 
 
Part 2 Conclusion:  The WS agreed to form a small WG to develop test procedures for verifying correct 
rounding of net weight determinations on monorail scales.  Steve Cook and Jim Truex will contact holders of 
monorail NTEP CC’s and request their involvement.  GIPSA will be consulted on any recommendations from 
the WG.   
 
Part 3 Technical Advisor Recommendation:  Submit or support a recommendation to the S&T Committee to 
amend Appendix A-Fundamental Considerations, Section 10.  Rounding Off Numerical Values to state that 
intermediate values that occur during a calculation shall not be rounded.  If intermediate values are to be rounded 
they should only be rounded so that the number of significant figures is equal to the least number of significant 
figures found in any one measurement or value in the equation.   
 
Part 3 Conclusion:  Steve Cook, NIST Technical Advisor stated that the proposal to develop language for 
HB-44 is not sufficiently developed.  Therefore, the WS agreed to take no action at this time. 
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7. HB-44 -2.10.  T.N.4.5.1. Creep and Creep Recovery Requirements for Class III Scales 

with n > 4000 divisions. 
 
Source: Nigel Mills, Hobart 
 
Background:  During the 2010 Annual Conference, the NCWM voted to amend the language in T.N.4.5. as shown 
in agenda item 2(b).  Hobart reports that the recent change to scale tolerances for time dependence in HB 44 are still 
not consistent with the intent to harmonize load cell and scale performance.  In 2009, the WS addressed creep 
recovery on return to zero but there is still an extremely tight 0.5e (Scales Code paragraph T.N.4.5.1. (a)) 
requirement, which makes the recent changes to the scale zero return specification of minimal value since the 
amount of creep at capacity is related to a load cells ability to return to zero. 
   
According to paragraph T.N.4.5.1. Time Dependence: Class II, III, and IIII Non-automatic Weighing Instruments: 
the change in the near capacity indication after 30 minutes for a complete device may not exceed 0.5e while the load 
cell of the same rated increments is permitted a maximum permissible error (mpe) of 1.5e or even 2.5e.   
 
Hobart proposed that the WS submit a proposal to the S&T Committee amending the language in bullet (a) of the 
2011 HB-44 Scales Code Paragraph T.N.4.5.1. to provide specific tolerances for time dependence for the different 
accuracy classes of scales and maximum number of divisions.   
 
Discussion/Conclusions:  The WS agreed with the intent of the proposal and asked that Steve Cook and Nigel 
Mills verify the time references in the proposal and agreed to submit the following language to the NCWM 
S&T Committee and regional weights and measures associations as a proposal to amend HB-44 Scales Code 
paragraph T.N.4.5.1.(a) for by the NCWM during the 2011 NCWM Interim Meeting.   
 

(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 
placing the load and the indication observed during the following 30 minutes shall not exceed 0.5 e.: 

 
(i) 0.5 e for Class II and IIII devices,  
(ii) 0.5 e for Class III devices with 4000 or fewer divisions,  
(iii) 0.83 e for Class III devices with more than 4000 divisions. 

 
However, the difference between the indication obtained at 15 minutes and the indication obtained at 30 
minutes shall not exceed 0.2 e. 
 
For mutli-interval or multiple range instruments, when any load is kept on an instrument, the difference 
between the indication obtained immediately after placing the load and the indication observed during 
the following 30 minutes shall not exceed 0.83 ei (where ei is the interval of the weighing segment or 
range).  

 
If the conditions in (a) are not met, the difference between the indication obtained immediately after the load is 
applied to the instrument and the indication observed during the following 4 hours shall not  exceed the 
absolute value of the maximum permissable error at the load applied. 

 
NIST Technical Advisor’s note.  Nigel Mills, Darrell Flocken, and Steve Cook submitted the NCWM Form 15 
Proposal to Amend Handbooks to CWMA, WWMA, SWMA, and NEWMA in time for their fall meetings, and to 
the NCWM.  
 
8. NTEP Policy Clarification on Adding a CIM Controller to a Static RR Track Scale. 
 
Source: Lou Straub, Fairbanks Scales, Inc.  
 
Background:  Fairbanks Scales was asked by a customer to add a CIM controller to a Static Railroad Track Scale.  
Both the scale and the CIM controller have current NTEP CC's.  The State where the device was located would not 
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approve this application because the static Railroad Track scale was not evaluated with the CIM controller.  The 
State took the position that any static Railroad Track scale used with a CIM controller must be evaluated for 
in-motion weighing and this application must be included on an NTEP CC.   
 
Fairbanks Scales believes that the State’s perspective concerning a static weighbridge receiving NTEP approval for 
in-motion weighing is legitimate.  However; after searching the NTEP database they could not find any railway 
weighbridges approved for in-motion weighing.  The only two CC's addressing this issue are for the controller - and 
both (96-141 & 06-061) used a NTEP approved static weighbridge. 
 
This item has been addressed in previous Weighing Sector Meetings; however, the published comments in the 
NTEP Weighing Sector Summaries, the changes made to NCWM Pub 14, or information supplied by the NTEP 
Administrator and NIST would not change the decision of the State. 
   
The submitter reports that after discussing this issue with the NTEP Administrator and NIST Technical Advisor to 
the Weighing Sector, he believes the following bullets reflect the actions of the 2007 WS: 
 

 The 2010 Edition of Pub 14 Section 70 only applies to the controllers, indicators and recording elements. 
 Pub 14 Section 70 states that the in-motion controller performance tests are to be conducted with a railway 

track scale load-receiving element and without the use of simulation devices. 
 Pub 14 Section 70 also states “It is assumed that the weighing/load-receiving element used during the test 

has already been examined and found to comply with applicable requirements in Section 71.” (Performance 
and Permanence Tests for Railway Track Scales Used to Weigh Statically)  

 The permanence test requirement was removed (starting with in the 2008 Edition of Publication 14).  
 There is no section in Pub 14 for “Permanence and Performance Tests for Railway Track Scales Used to 

Weigh Dynamically (in-motion)”. 
 Fairbanks Scales was unable to find any “stand-alone” CCs for in-motion railway track scale 

weighing/load-receiving elements. 
 
The submitter asked the WS to review this issue and provide clarification that will be considered acceptable to all 
the states participating in NTEP.  The submitter provided the following possible solutions: 
 

1) Require NTEP CC’s for CIM controllers be clarified to reflect the decisions of the 2007 Weighing Sector 
which specifically allow any NTEP approved static Railroad Track scale to be used with an NTEP 
approved CIM controller, or 
 

2) Add permissive language to NIST HB-44 
 
Discussion: Lou Straub (Fairbanks Scales) indicated that in spite of NTEP Technical Policy to the contrary, the 
particular state referenced above would only permit one manufacturer to sell a CIM in that state since NTEP CC’s 
do not state that a CIM system can be used with other compatible and NTEP certified static railway track scales.   
 
Jim Truex commented that it is a state’s right to fix the policy for the state and added that there are no CCs for 
railway track CIM weighing element.  Darrell Flocken suggested amending existing railway track scale CC’s by 
removing the words “static.”   
 
Conclusion:  The WS recommends that the NTEP Committee consider editorially amending existing active 
CCs for railway track scale weighing/load-receiving elements by removing the word “static” since static 
railway track scales are allowed to be used for in-motion weighing applications (e.g., “Application: For 
general purpose railway track scale weighing applications.”). 
 
9. ECRS Section 8 - Power Failure 
 
Source: NTEP Weighing Labs 
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Background: During the March 2010 NTEP Lab Meeting, held in Sacramento, Ca., the Weighing Labs were 
asked by Steve Patoray (Weighing Labs Agenda Item 2) to explain how Section 8, paragraph 8.7.3. of Pub 14, 
ECRS could be met.  The labs agreed that this item be forwarded to the WS for review and possible development of 
appropriate test criteria.  The following is a copy of the 2010 Weighing Labs Agenda Item 2: 
 
Weighing Labs Item 2 – ECRS Power Failure 
 
Source: Steve Patoray 
Section 8 in ECRS has info on power loss for the ECRS.  
 
Mr. Patoray asks how 8.7.3. can be met from what is stated in the Note below this section?  Parts 1 and 2 of 8.7. are 
fairly clear, but in part 3, how does the ECR “continue to function and perform correctly” if it prevents indication or 
continuation of any transaction.  
 
If part 3 is acceptable, what must occur after the card has been read in a card-activated system when the power has 
been restored?  Some questions are: 
 

 Does step 3 apply to such a system?   
 Could the transaction be “canceled” in case of a power loss?  
 No charges?  
 Then the POS returns to normal operation, (with no transaction) once power is restored? 

 
8.7. Power Interruptions.  If a power interruption occurs via the switch, plug, or line 

fluctuation, the register must do one of the following: 
 

 8.7.1. Continue to function and perform correctly (e.g., the ECR is equipped 
with an uninterruptible power supply) 

Yes  No  N/A  

 8.7.2. Cease operation when power is interrupted and resume the transaction 
in process, at the time of the power failure when power is returned.  

Yes  No  N/A  

 8.7.3. Prevent any indication or the continuation of any transaction initiated 
before a power interruption. 

Yes  No  N/A  

NOTE: Either alternative is acceptable provided that the ECR continues to function and perform correctly.  
There are no requirements to indicate when a power failure or interruption has occurred.  Test first with a power 
failure to the ECR alone, then power failure to the scale alone and finally by power failure to both components 
simultaneously. 
 
Also, the sentence underlined below, does not seem to fit with 8.7.3. either.  
 
8.         Indicating and Recording Elements – General 
 
Code Reference:  G-S.5.1., G-S.2., S.1.1. and S.1.12. 
 
A point-of-sale system (POS) shall be designed to provide clear, definite, and adequate indications.   

 Its features and operations shall be designed so that they minimize the potential of both intentional and 
unintentional errors.   

 The price-look-up (PLU) capability shall prevent the interaction of weight and nonweight PLUs, (e.g., 
weight-related PLUs must require a weight input and nonweight PLUs shall not respond to weight 
input).   

 Manual gross or net weight entries are permitted only under specific conditions and shall be identified 
on the printed ticket or receipt.  Manual, stored, or other predetermined tare entries do not have to be 
identified.   

 Transaction information shall not be lost or unrecorded in the event of a power failure. 
 

It would seem that with this criteria that every ECR/POS would need to have some type of battery back-up or UPS 
(for the 15 minute requirement) to continue with the transaction.  Is this correct? 
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Recommendation/Conclusion:   The WS reviewed existing test criteria in Section 8.7. and recommended 
changing Publication 14 to clarify how an ECR is to perform when power is restored after a power 
interruption.  This recommendation can be found in Appendix A, Agenda Item 9. :   
 
10. Acceptable Symbols/Abbreviations to Display the CC Number via a Device’s User 

Interface. 
 
Sources: 2009 NTETC Software Sector Agenda Item 3 and 2010 S&T Item 310-3 G-S.1. Identification. 
(Software) 
 

2010 Interim Report of the S&T Committee:   
(http://ts.nist.gov/WeightsAndMeasures/Publications/10-Pub16.cfm) 

2010 Software Sector summary:  
(http://ncwm.net/sites/default/files/meetings/software/2010/10_Software_Summary.pdf) 

 
Background:  Local Weights and Measures inspectors need a means to determine whether equipment discovered in 
the field has been evaluated by NTEP.  If so, the inspector needs to know at a minimum the CC number.  From this 
starting point, other required information can be ascertained.  HB 44 currently includes three options for marking of 
the CC: 
 

1. Permanent marking 
2. Continuous display 
3. Recall using a special operation 

 
Makers of Purpose-built (known internationally as “Type P”) equipment often choose permanent marking. For Type 
Approved software executing on a Universal computer (internationally known as “Type U”), permanent making is 
not very practical.  The second option of continuous display is also undesirable as the permanent display occupies 
valuable operator/customer screen area.  As a result most makers of software for Type U equipment opt for the 
special recall option. Unfortunately, HB 44 is somewhat vague about the specific means of recall.  Software makers 
can be quite creative leaving the field inspector guesswork, frustration and wasted time. If the inspector complains, 
the maker notes that the recall procedure is documented in the CC. But this is precisely the information that cannot 
be retrieved in the field, leading to a circular argument. 
 
Compounding the problem, makers of sophisticated built-for-purpose equipment would also like the same flexibility 
currently afforded to makers of software for Type U equipment.  The recall method is not available to the Type P 
maker today. 
 
At its March 2010 meeting, the Software Sector, in response to comments heard during the 2010 Interim meeting, 
revised the proposed language changes described in the NCWM S&T Committee’s Interim Report Item 310-3.  
These revisions removed the differentiation between types of software (Type P and Type U) while still managing to 
achieve the Sector’s objective.  The revised 310-3 proposal can be seen in the 2010 Software Sector Summary and is 
not included here for the sake of brevity. 
 
In summary, for S&T Item 310-3 the Sector now suggests amending the current item under consideration.  The 
Software Sector also initiated discussion on two new concepts, which may eventually result in additional 
recommendations to amend G-S.1.  It should be noted that these new ideas are in the developmental stage, and are 
included here by request of the Sector, since comments from the regions and other interested parties would be 
appreciated by the Software Sector members. 
 
First, the sector sees merit to requiring some “connection” between the software identifier (i.e., version/revision) and 
the software itself.  The proposal was as follows (with the expectation that examples of acceptable means of 
implementing such a link would be included in Pub 14). 
 
Add a new sub-subparagraph (3) to G-S.1.(d) to read as follows:  
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“The version or revision identifier shall be directly and inseparably linked to the software itself. The 
version or revision identifier may consist of more than one part, but at least one part shall be dedicated to 
the metrologically significant software.” 

 
Second, it seems that at each meeting of the Sector, the states reiterate the problems they have in the field locating 
the basic information required when the CC number is marked via the rather general current HB 44 requirement of 
‘accessible through an easily recognizable menu, and if necessary a sub-menu’ [G-S.1.1 (b)(3)]. The states have 
indicated that this is too vague and field inspectors often cannot find the certificate number on unfamiliar devices. 
 
Discussion:  The WS was requested to provide feedback on a brief initial list of menu text and icons intended to 
form a starting point for developing a complete list of acceptable options for accessing the required CC Number (if it 
is not hard-marked or continuously displayed) relating to the proposed G-S.1.1. subparagraph (b) and possible 
compromise solution as follows: 
 
Proposed G-S.1.1.subparagraph (b): 

 
(b)  The CC Number shall be:  

 
(3) accessible through one or, at most, two levels of access. 

 
(i)  For menu-based systems, “Metrology”, “System Identification”, or “Help”. 
 
(ii) For systems using icons, a metrology symbol (“M” or “SI”), or a help symbol (“?,” “I," 

or an “i" within a magnifying glass). 
 
The software sector noted they are not suggesting the items in (i) and (ii) of the subparagraph be the final valid 
options and desired to have feedback specifically on additional menu text/icon images that should be considered 
acceptable.  The software sector also noted that the number of acceptable options is less of an issue (within reason) 
than the fact that the list is finite.  
 
A Possible Compromise Solution: 
 
The Software Sector is asking if the restrictions for marking Type P equipment (allow the same options as for Type 
U) be relaxed in exchange for limiting the number of optional means for recalling the CC number when a recall 
sequence is required. 
 
The proposed limitations on CC recall sequence are: 

1. Recall shall not require more than two levels of operations.  The CC recall method (trigger, command, etc.) 
may be present either on the main screen or one sub-menu/sub-screen down. 

2. A limited number of menu text strings or icon shape choices are permitted for both the CC recall methods 
and the optional top level. (There is actually some validity to the argument this requirement is currently 
already implied by the term ‘readily identifiable menu’ used in HB 44 to describe the allowable means of 
recalling the CC.) 

 
Of course, to affect this compromise a finite list of acceptable menu text / button icon options will have to be agreed 
upon and documented. Note that the states didn’t express much concern about the actual number of allowable 
selections included (though it should be reasonable); they are more concerned that there is simply a finite list of 
options which the NTEP labs can reference to validate the device’s implementation and that using that same list 
inspectors can locate the required information in the field. 
 
Thus, the Software Sector developed the following brief initial list of ideas of menu text and icons which would 
form the starting point to developing the complete list of acceptable options for the readily identifiable menu.  
 
Comments and additional suggestions for entries in the list are welcome. 
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Permitted Menu Text 
examples 

Permitted Icon 
shape examples 

Essential characteristics 

Information 
 

Info 
 

 Top level menu text or icon 
 Icon text is a lower case “i” with block serifs 
 Text color may be light or dark but must contrast with the 

background color 
 Icon may have a circular border 
 Activation of this menu text/icon may invoke a second level 

menu text/icon that recalls metrology information. 

Help 
 
? 
 

 Top level menu text or icon 
 Icon text is a question mark 
 Text color may be light or dark but must contrast with the 

background color 
 Icon may have a circular border 
 Activation of this menu text/icon may invoke a second level 

menu text/icon that recalls metrology information. 
 

Metrology 
 

Metrological Information 
 

 Top or second level menu text or icon 
 Icon text is an upper case “M” 
 Text color may be light or dark but must contrast with the 

background color 
 Icon may have a rectangle or rounded rectangle border 
 If present, the activation of this menu text/icon must recall at a 

minimum the NTEP CC number. Other metrology 
information may optionally be displayed. 

SI 
 

S.I. 
 

 Top or second level menu text or icon 
 Icon text is upper case “SI” 
 Text color may be light or dark but must contrast with the 

background color 
 Icon may have a rectangle or rounded rectangle border 
 If present, the activation of this menu item/icon must recall at 

a minimum the NTEP CC number. Other metrology 
information may optionally be displayed. 

NTEP Data 
 

N.T.E.P. Certificate  

This one is debatable – what if the certificate is revoked? Does 
NTEP grant holders of CCs the right to display the logo on the 
device, or just in documentation? 

 
Acceptable examples: 
 

1. The “M” icon is available on the home screen.  Activation displays a new screen containing the CC number 
and some additional metrology information including the software version/revision number(s). 

2. The “SI” icon is available on the home screen.  Touch screen activation displays a pop-up containing the 
CC number.  Releasing the icon erases the pop-up. 

3. The main screen contains the “i” icon (information).  Activating this icon displays a screen of other icons 
including the “M” icon. Activating the “M” icon displays the NTEP CC. 

4. The main menu includes a “Help” selection which in turn contains a “Metrology” selection.  Activation of 
the Metrology selection displays a pop-up screen containing all global metrological approvals, including 
the NTEP CC number.  The user manually dismisses the pop-up screen by pressing the [X] button. 

5. The main menu includes an “Info” selection which in turn contains a “SI” selection. Activation of the SI 
selection displays a pop-up screen containing all global metrological approvals, including the NTEP CC 
number. The user manually dismisses the pop-up screen by pressing the [OK] button. 

 

 

 ? 

M 

M 
SI 

? ? 
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Conclusion:  The WS reviewed the initial list of menu text and icons and provided the following comments:   
 

 Darrell Flocken indicated that the green M is an EU metrology mark and for that reason should not 
be considered an acceptable icon.   

 There was general consensus amongst WS members that the SI should not be considered acceptable 
since it is also used to identify the International System of Units.   

 

Next Sector Meeting: 
 
Conclusion:  The WS agreed to recommend that its annual meeting be held during the last 
week of August 2011 in Sacramento, CA.  The WS suggested Denver, CO as an alternate 
location. 
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Appendix A - Recommendations for Amendments to Publication 14 
 
Agenda Item 1.a. 
 
DES Section 40. Zero-Load Adjustment - General 
Code References:  S.2.1.1. and S.2.1.2. 
. 
. 
Indicate the zero load adjustment method provided. 
 

    Tool operated zero-load adjustment.  (Manual zero-setting mechanism) 
    Semi-automatic zero-load adjustment.    (Semi-automatic zero-setting mechanism) 
    Power switch zero-load adjustment. 
    Initial zero setting mechanism.(editorial)

DES 43. Zero-Tracking Mechanism 
Code Reference:  S.2.1.3., S.2.1.3.1., S.2.1.3.2., and S.2.1.3.3 
 
A scale may be equipped with an automatic zero-tracking mechanism (AZT) capability to automatically correct for 
weight variations near zero within specified limits.  To reduce the potential for weighing errors, the AZT may 
operate only under limited conditions as indicated in the specific type evaluation criteria.  Automatic zero-setting 
(setting the scale to zero without the intervention of the operator after 30 minutes) beyond the limits of AZT 
as defined in OIML R76 (Edition 2006) as an zero-setting mechanism is not permitted in HB-44 since there is 
no limit on the amount of zero adjustment in HB-44.  Note that automatic zero setting is not the same as the 
initial zero-setting mechanism. 
. 
. 
. 

43.1. This amount must comply with S.2.1.3. for the intended application. Yes   No   N/A  

43.2. AZT shall not be operable on any hopper scale. Yes   No   N/A  

43.3. For vehicle, axle-load, and railway track scales, and scales other than 
bench, counter, and livestock scales AZT may be operable only at a gross 
load zero. 

Yes   No   N/A  

43.4. AZT shall not be operational when the scale is displaying a positive weight 
value greater than the maximum AZT quantity allowed. 

Yes   No   N/A  

43.5. Hopper scales used in automatic bulk-weighing systems and all Class III L 
scales shall be equipped with a sealable means to enable/disable or set the 
AZT window to zero (0) for testing and inspection.  

Yes   No   N/A  

43.6 Review documentation to verify whether the device has an automatic 
zero-setting mechanism.  If yes, the feature shall be configured in the 
disabled position.  This feature shall also be protected by the approved 
security mean in Pub 14 Section 10.  
 
If there is no reference to automatic zero-setting in the documentation, 
verify that the device does not automatically rezero an amount greater 
than the limits of AZT. 
 

1) Place a load of 1 to 3 d above the limits of AZT.  After 30-
minutes, observe the device to see if the indication 
automatically returned to a zero indication. 

Yes   No   N/A  
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2) Place a load of 1 to 3 d above the limits of AZT.  Zero the scale 

using the semiautomatic zero-setting mechanism.  Remove the 
test load.  The device should maintain a negative weight 
indication or an error message or code that it is below zero.  
After 30-minutes, observe the device to see if the indication 
automatically returned to a zero indication. 

 
The device does not comply if the indication automatically returns to 
zero. 

 
 

ABWS Section 8 
Code Reference: S.2.1., S.2.1.1., S.2.1.2. 
 
The weighing system shall be equipped with manual or semiautomatic means by which the zero-balance or no-load 
reference value may be adjusted.  An automatic zero setting mechanism (AZSM) and an automatic zero tracking 
(AZT) mechanism  as defined in Appendix D of HB-44 are is prohibited. 
 

AWS Section 25. Automatic Zero-Setting Tracking Mechanism (Zero Tracking) (AZT) 
Code Reference:  S.2.1.1.  
 
A scale may be equipped with an AZT capability to automatically correct for weight variations near zero within 
specified limits.  To reduce the potential for weighing errors, the AZT may operate only under limited conditions.  
Automatic zero-setting (setting the scale to zero without the intervention of the operator after 30 minutes) the 
limits of AZT as defined in HB-44 for the intended application is prohibited.  Note that automatic zero setting 
is not the same as an initial zero-setting mechanism.  An automatic zero adjustment beyond the limits of 
automatic zero-tracking (AZT), as defined in HB-44, is prohibited. 
. 
. 
. 
If the device has an AZT capability, record the maximum amount (in scale divisions) that can be zeroed at one time. 

AVOIRDUPOIS:      d 
METRIC:      d 
OTHER UNITS:  Specify unit      ;       d 
 

25.1. This amount must comply with S.2.1.3. (Scales Code) for the intended 
application. 
For devices falling under S.2.1.3. (a), that is, bench or counter, AZT may 
be operable with the device at a gross load zero at a net load zero or at a 
negative net weight indication resulting from a tare weight entry having 
been made with the scale at zero gross load. 

Yes  No  N/A  

 Indicate where AZT is operational.  
  Gross Zero Yes  No  N/A  
  Net Zero Yes  No  N/A  
  Negative with Tare Yes  No  N/A  
25.2. AZT shall not be operational when the scale is displaying a positive weight 

value greater than the maximum AZT quantity allowed. 
Yes  No  N/A  



NTEP 2011 Interim Meeting Agenda 
Appendix C – NTETC Weighing Sector 

 

Page 19 of 29 
 

25.3 Review documentation to determine if the device has an automatic 
zero-setting mechanism.  If yes, the feature shall be configured in the 
disabled position.  This feature shall also be protected by the approved 
security mean in Pub 14 Section 8.  
 
If there is no reference to automatic zero-setting in the documentation, 
verify that the device does not automatically rezero an amount greater 
than the limits of AZT. 
 

1) Place a load of 1 to 3 d above the limits of AZT.  After 30-
minutes, observe the device to see if the indication 
automatically returned to a zero indication. 
 

2) Place a load of 1 to 3 d above the limits of AZT.  Zero the scale 
using the semiautomatic zero-setting mechanism.  Remove the 
test load.  The device should maintain a negative weight 
indication or an error message or code that it is below zero.  
After 30-minutes, observe the device to see if the indication 
automatically returned to a zero indication. 

 
The device does not comply if the indication automatically returns to 
zero. 

Yes  No  N/A  

 

 
Agenda Item 1.b. 
 

TIME DEPENDENCE TEST FORM 
Code Reference:  T.N.4.5.1., and T.N.4.5.3. 
 
Control No.:    
Pattern designation:  
Date:    
Observer:   
Verification scale interval e:                                         : 
Resolution during test (smaller than e):                        : 
 
Zero-tracking device is: 
   Non-existent     Not in operation     Out of working range 
 
E = I + 0.5 e -   L – L 

Load L Time of Reading Indication  I Add. Load    L Error mpe 
 Initial + 20 sec     

5 min     
15 min     
30 min     

If the difference between the indication obtained at 15 minutes and that at 30 minutes exceeds 0.2 e, the difference 
between the indication obtained immediately after placing the load on the instrument and the indication observed 
during the following four hours shall not exceed the absolute value of the maximum permissible error at the load 
applied. 

 1 hr     
2 hr     
3 hr     

 At start At max At end  
Temp:    oC
Rel. h:    %
Time:     

Bar. Pres:    hPa
(Only Class I)     
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4 hr     
      
15 - 30 min  Passed   Failed 
0 - 30 min  Passed  Failed 
0 – 4 hr  Passed  Failed  Not Applicable 
      
Time Dependence Zero Return 
Zero-tracking device is: 
 Non-existent   Not in operation   Out of working range 
   
P = I + 0.5 e -  L     

Time of Reading Load L0  Indication of zero I0 Add. load   L P 
     
After loading for 30 minutes         Load = __________ 

 
Meaning of symbols: 

I = Indication 
I0 = Indication of no-load reference at the start of 
the test  
L = Load 
L0 = Mass of no-load reference at the start of the 
test 
Add. load Δ L = Additional load to next 
changeover point 
P = Digital indication prior to rounding = I + 1/2 e 
- Δ L  
E = Error = I - L or P – L 
 e1 = interval of the first weighing range or 
segment 
Max1 = capacity of the first weighing range or 
segment 
mpe = Maximum permissible error  
EUT = Equipment under test 

   
Change of indication                   P = ________________ 
For single range scales: 
 
Check that         for Class III L devices 

Check that       0.5 e  for Class II, III, and IIII devices 

Check that      0.5 e  for Class III devices (n ≤ 4000 d)

Check that      0.83 e  for Class III devices (n > 4000 

d) 
 
For multi-interval scales: 
 
Check that      0.83 e of the first weighing segment of 

the scale  
 
For multiple range scales: 
 
Check that      0.83 e (interval of the weighing range 

under test) 
 
Check that after returning to zero from any load greater 
than Max1 and immediately after switching to the lowest 
weighing range, the indication near zero shall not vary by 
more than e1 during the next 5 minutes.   
 
 Passed  Failed 
 
Remarks: 
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Agenda Item 2. 
 
10. Provision For Metrological Sealing of Adjustable Components or Audit Trail 

 
Code References: G-S.8.1. and S.1.11 
Due to the ease of adjusting the accuracy of electronic scales, all scales (except for Class I scales) must 
provide for a security seal that must be broken or provide an audit trail, before any adjustment that 
detrimentally affects the performance of the electronic device can be made. Only metrological parameters that 
can affect the measurement features that have a significant potential for fraud and features or parameters 
whose range extends beyond that appropriate for device compliance with NIST Handbook 44 or the 
suitability of equipment, shall be sealed. 

 
For additional information on the proper design and operation of the different forms of audit trail, see see 
Appendix B for the Requirements for Metrological Audit Trails. 
 
The judgment of whether or not the method of access to an adjustment represents a “significant potential for 
fraud” and will normally require sealing for security will be made based upon the application of the 
Philosophy for Sealing in Appendix A. 
 
Sealing - General 
 
In addition to satisfying the physical security sealing requirement; the presents of a physical seal shall clearly 
indicate that the setup or configuration mode (any mode permitting access to any or all sealable parameters 
based upon the application of the Philosophy for Sealing in Publication 14) of the device can not be accessed 
without additional actions (e.g., removal of a jumper, pressing a key or switch, etc.) only possible after the 
removal of the seal.  
 
If the use of a physical seal is the only approved method of sealing,; it shall not be possible to apply the 
physical seal with the device in the setup or configuration mode (any mode permitting access to any or all 
sealable parameters based upon the application of the Philosophy for Sealing in Publication 14) unless the 
device has a clear indication that the device is in this mode.  See the list of acceptable and unacceptable 
indications below. 

 
Technologist:    
Project number:      

Applicable for Devices Using a Physical Seal 
    Remarks: 

Date     
Time   

Temp ºC   
RH (%)   

    
     
     

Mechanism used to enter calibration / configuration 

Jumper 
Pushbutton 
(momentary 

switch) 

Toggle / Slide 
Switch 

Other  
(Describe in 
Remarks) 

Meets 
requirements 

          
Yes  No  N/A  Yes  No  N/A Yes  No  N/A Yes  No  N/A  Yes  No  N/A 
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Mechanism effective upon exit of calibration / configuration in Approved Mode, when 
mechanism is properly set according to manufacturers specifications.   

Jumper 
Pushbutton 
(momentary 

switch) 

Toggle / Slide 
Switch 

Other 
(Describe in 
Remarks) 

Meets 
requirements 

          
Yes  No  N/A  Yes  No  N/A Yes  No  N/A Yes  No  N/A  Yes  No  N/A 

          
 

(Note:  entering and exiting the calibration/configuration access mode shall be listed on the NTEP CC.) 
 

Indications representing that the device is configured with the setup or configuration 
mode enabled (i.e., any mode permitting access to any or all sealable parameters) 

This list is not limiting or all-inclusive; other indications may be acceptable. 

Acceptable Clear Indications Indications NOT Acceptably Clear  
Unusable weight indications 

Example: 
C100.05E 

C 100.05 lb 

“not HB 44” annunciator Any digit in the weight differentiated buy 
size, shape, or color 

“CAL” annunciator 
(single or mixed case) 

Weights w/o units 
Example. 
100.05 

“Set-up” annunciator 
(single or mixed case) Flashing weight value 

“Config” annunciator 
(single or mixed case) Weight with no annunciators displayed 

 Weight all annunciators displayed 
 
Audit Trails – General 
10.1. Verify that… (The remainder of Section 10 is unchanged.) 

 
Agenda Item 5. 
 

11.  Indicating and Recording Elements - General 
Code References:  G-S.2., G-S.5.1., G-S.5.2.2., and S.1.2. 
 
There are several general requirements to facilitate the reading and interpretation of displayed weight values.  
Other requirements address the proper operation of indicating and recording elements.  The use of the dot as 
the decimal marker is customary in the U.S. and that the use of other types of decimal markers (e.g., 
comma or "·") is not acceptable. 

 
Agenda Item 6. 
 

42. Zero-Load and Tare Adjustment - Monorail Scales 
Code References:  S.2.1.4. and S.2.3.1. 
 
Under the regulations of the Packers and Stockyards Administration, the rollers and hooks used on 
monorail scales within a facility are required to be nearly the same weight.  Since monorail scales typically 
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have scale divisions of 1 lb, a monorail scale must be capable of setting tare weights that are less than 5 
percent of the scale capacity to a weight value less than the displayed scale division.  This reduces the 
rounding error in the tare weight that would otherwise be present if the tare weight were rounded to the 
nearest displayed scale division. 

 
42.1. Means must be provided for setting the zero-load balance and any tare 

value less than 5 percent of the scale capacity to within 0.02 percent of 
scale capacity.  

Yes   No   N/A  

42.2. For an in-motion system, the conditions above must be automatically 
maintained. 

Yes   No   N/A  

42.3. Rounding is not performed until the last mathematical operation to 
reduce the uncertainty of the net weight calculation. 

Yes   No   N/A  

 
Agenda Item 9 
 

8.7. Power Interruptions: If a power interruption occurs via the switch, plug, or line fluctuation, the register 
must do one of the following:  
 

8.7.1. Continue to function and perform correctly (e.g., the ECR is equipped with 
an uninterruptible power supply.),  
 

Yes   No   N/A  

8.7.2. Cease operation when power is interrupted and resume the transaction in 
process, at the time of the power failure when power is returned, or  
 

Yes   No   N/A  

8.7.3. Prevent any indication or the continuation of any transaction initiated before 
a power interruption when power is returned.  
 

Yes   No   N/A  

 

 
Note: Either alternative is acceptable provided that the ECR continues to function and perform correctly. There 
are no requirements to indicate when a power failure or interruption has occurred.  Test first with a power failure 
to the ECR alone, then power failure to the scale alone, and finally by power failure to both components 
simultaneously. 
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Attachments 
Agenda Item 4. T.N.4.7. Amend Creep Recovery Tolerances for III L Load Cells 

 
Creep Recovery history and tolerance scenario    
NIST tests 10/1/2007 - 8/12/2010     

   
Class III L       

    outcome   
  delay  measured for  also  
  time  recovery tolerance listed for  

capacity  classification  (seconds) (v)  of 1.50v  Class III  
30 t  III L Mult 10000 50  0.90  pass   
30 t  III L Mult 10000 50  0.80  pass   
75 klb  III L Mult 10000 50  1.01  pass   
75 klb  III L Mult 10000 50  0.60  pass   
50 klb  III L Mult 10000 50  2.20    
50 klb  III L Mult 10000 50  1.60    
60 klb  III L Mult 10000 50  1.55   *  
75 klb  III L Mult 10000 50  1.12  pass   
75 klb  III L Mult 10000 50  1.68    
2000 kg  III L Mult 10000 40  0.64  pass  *  
2000 kg  III L Mult 10000 40  0.56  pass  *  
60 klb  III L Mult 10000 50  1.41  pass  *  
60 klb  III L Mult 10000 50  1.49  pass  *  
65 klb  III L Mult 10000 50  1.33  pass  *  
75 klb  III L Mult 10000 50  1.38  pass   
100 klb  III L Mult 10000 50  0.62  pass  *  
30 t  III L Mult 10000 50  0.61  pass  *  

   
   
  percent passing ==>  76%   
   

Note 1: actual time for NIST unloading is on the order of 1 second, regardless of   
capacity       
Note 2: "delay time" means the time between initiation of unloading and taking   
the first (reference) reading      
Note 3: prior to 2009, recovery values for "delay times" of 30 or 50 seconds were   
interpolated from measured readings at nearby points    
Note 4: since 1/1/2009, NIST sampling begins with a reading at the "delay time"   
required by the new Pub.14 Table 5      

 
Creep Recovery history and tolerance scenario   
NIST tests 10/1/2007 - 8/12/2010    

 
Class III      

    outcome  
 delay  measured for  
 time  recovery tolerance  

capacity  classification  (seconds) (v)  of 0.83v  
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4 klb  III Mult 5000  40  1.09   
4 klb  III Mult 5000  40  0.95   
1000 kg  III Mult 5000  30  0.59  pass  
1000 kg  III Mult 5000  30  0.82  pass  
5 klb  III Mult 5000  40  1.56   
5 klb  III Mult 5000  40  0.17  pass  
2000 kg  III Sing 5000  40  0.39  pass  
2000 kg  III Sing 5000  40  0.16  pass  
5 klb  III Sing 5000  40  1.72   
1000 kg  III Sing 5000  30  0.96   
200 Ib  III Sing 5000  20  1.51   
1000 kg  III Mult 5000  30  0.48  pass  
5 klb  III Mult 5000  40  0.60  pass  
5 klb  III Mult 5000  40  0.39  pass  
10 klb  III Mult 5000  40  0.66  pass  
4 klb  III Mult 5000  40  0.75  pass  
4.4 klb  III Mult 5000  40  0.42  pass  
10 klb  III Mult 5000  40  1.22   
5 klb  III Sing 5000  40  1.03   
4 klb  III Mult 5000  40  0.28  pass  
10 klb  III Mult 5000  40  0.93   
10 klb  III Mult 5000  40  1.25   
10 klb  III Mult 5000  40  0.93   
60 klb  III Mult 5000  50  0.77  pass  
200 Ib  III Sing 5000  20  0.48  pass  
500 Ib  III Sing 5000  30  0.50  pass  
2000 kg  III Sing 5000  40  0.32  pass  
2000 kg  III Sing 5000  40  0.28  pass  
4000lb  III Mult 5000  40  0.80  pass  
4000lb  III Mult 5000  40  0.18  pass  
60 klb  III Mult 5000  50  0.70  pass  
60 klb  III Mult 5000  50  0.74  pass  
65 klb  III Mult 5000  50  0.66  pass  
100 klb  III Mult 5000  50  0.31  pass  
30 t  III Mult 5000  50  0.30  pass  

 
 
  percent passing ==>  69%  
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Appendix E 

National Type Evaluation Technical Committee (NTETC) 
Weighing Sector Meeting Summary 

August 30 – September 1, 2011 / Sacramento, California 

INTRODUCTION 

The charge of the National Type Evaluation Technical Committee (NTETC) Weighing Sector is important in 
providing appropriate type evaluation criteria based on specifications, tolerances and technical requirements of NIST 
Handbook 44 Sections 1.10. General Code, 2.20 Scales, 2.22 Automatic Bulk Weighing Systems, and 2.24 
Automatic Weighing Systems.  The sector’s recommendations are presented to the National Type Evaluation 
Program (NTEP) Committee each January for approval and inclusion in NCWM Publication 14 Technical Policy, 
Checklists, and Test Procedures for national type evaluation. 

The sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the 
NTEP Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other 
registered parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 

Table A 
Table of Contents 

Title of Content  NTEP - E Page

INTRODUCTION .................................................................................................................................................... E1 
CARRY-OVER ITEMS ........................................................................................................................................... E3 

1.  Recommended Changes to NCWM Publication 14 .............................................................................. E3 
1.a.  Item 310-1: NIST Handbook 44 G-S.8. Provisions for Sealing Adjustable Components .......... E3 
1.b.  Item 320-1: NIST Handbook 44 Scales Code - T.N.4.5.1. Creep and Creep Recovery 

Requirements for Class III Scales with n > 4000 divisions. ....................................................... E5 
1.c.  Item 320-2: NIST Handbook 44 Scales Code – T.N.4.7. Amend Creep Recovery Tolerances  

for Class III L Load Cells ........................................................................................................... E5 
2.  DES Section 42. Zero-Load and Tare Adjustment – Monorail Scales Rounding of Intermediate 

Values in an Equation ........................................................................................................................... E6 
3.  Acceptable Symbols/Abbreviations to Display the Certificate of Conformance (CC) Number Via a 

Device’s User Interface ......................................................................................................................... E7 
NEW ITEMS ............................................................................................................................................................. E8 

4.  DES Section 63.4. Out-of-Level Tests (if applicable) ........................................................................... E8 
5.  DES Section 31. Multi-Interval Scales ................................................................................................ E11 
6.  DES Section 70. - Performance and Permanence Tests for Railway Track Scales Used to  

Weigh In-Motion ................................................................................................................................. E12 
7.  DES Section 57. Device Tolerances .................................................................................................... E15 
8.  DES Appendix C- Acceptable Abbreviations for Short Ton and Long Ton ....................................... E17 
9.  DES Technical Policy Section D - Substitution of Load Cells in Scales ............................................ E18 
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ADDITIONAL ITEMS (NOT INCLUDED ON DRAFT AGENDA) ................................................................ E19 
10.  Incorrect Section References and Some Editorial Corrections Needed to NCWM Publication 14 ..... E19 
11.  Sealing/Capabilities of Smart Junction Boxes .................................................................................... E20 

NEXT SECTOR MEETING ................................................................................................................................. E20 
ATTENDANCE ...................................................................................................................................................... E21 
 

Table B 
Glossary of Acronyms and Terms 

 
Acronym Term Acronym Term 

ABWS Automatic Bulk Weighing Systems NCWM National Conference on Weights and 
Measures 

AREMA American Railway Engineering 
Maintenance-of-Way Association NEWMA Northeastern Weights and Measures 

Association 
AWS Automatic Weighing Systems NTEP National Type Evaluation Program 

CC Certificate of Conformance NTETC National Type Evaluation Technical 
Committee 

DES Digital Electronic Scales OIML International Organization of Legal 
Metrology 

IZSM Initial Zero-Setting Mechanism OWM Office of Weights and Measures 
LMD Liquid Measuring Device R Recommendation 

MC Measurement Canada S&T Specifications and Tolerances 
Committee 

MRA Mutual Recognition Agreement SMA Scale Manufacturers Association 
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Details of All Items 
(In order by Reference Key) 

CARRY-OVER ITEMS 

1. Recommended Changes to NCWM Publication 14 

Source:  
Mr. Harshman, NIST Technical Advisor, has provided the sector with specific recommendations for incorporating 
test procedures and checklist language based upon actions of the 2011 NCWM Annual Meeting.  The sector is asked 
to briefly discuss each item and, if appropriate, provide general input on the technical aspects of the issues. 

1.a. Item 310-1: NIST Handbook 44 G-S.8. Provisions for Sealing Adjustable Components 

Source: 
2010 NTETC Weighing Sector 

Background / Discussion: 
At the 2010 NTETC Weighing Sector Meeting, the sector:   

1. reviewed the sealing procedures in NCWM Publication 14 Scales type evaluation checklist and procedures;  
2. compared them with similar type evaluation criteria in NCWM Publication 14 for Liquid Measuring Device 

(LMD); and  
3. reviewed applicable NIST Handbook 44 sealing requirements in the General, Scales, and LMD codes.   

Prior to the 2010 NTETC Weighing Sector Meeting, a small work group was formed to develop more detailed 
procedures for determining compliance of the methods for sealing and requested the sector consider its 
recommendations for NCWM Publication 14, Digital Electronic Scales (DES) Section 10.  The sector reviewed the 
recommendations and agreed with the revised proposal to amend NCWM Publication 14 Scale Section 10 and 
recommended it be forwarded to the S&T Committee and the Scale Manufacturers Association (SMA) for 
consideration prior to the 2011 NCWM Interim Meeting.  The sector also agreed to forward the amended language 
for NCWM Publication 14 to the S&T Committee with a recommendation that the S&T item be Withdrawn from the 
committee’s agenda.   

At the 2011 NCWM Annual Meeting the committee agreed to add the following two paragraphs into the Report of 
the 96th NCWM to make clear its interpretation of G-S.8.:  

 The current language in paragraph G-S.8. states: “A device shall be designed with provision(s) for applying 
a security seal that must be broken, or for using other approved means of providing security (e.g., data 
change audit trail available at the time of inspection), before any change that detrimentally affects the 
metrological integrity of the device can be made to any electronic mechanism.” 

 Thus, for parameters protected by physical means of security, once a physical security seal is applied to the 
device, it should not be possible to make a metrological change to those parameters without breaking that 
seal.  Likewise, for parameters protected by electronic means of security, it should not be possible to make 
a metrological change to those parameters without that change being reflected in the audit trail. Since this 
philosophy addresses provisions for protecting access to any metrological adjustment, the philosophy 
should be applied consistently to all electronic device types. 

During the 2011 Northeastern Weights and Measures Association (NEWMA) Annual Meeting, Mr. Andersen, 
retired member, stated that he believed that the language that was added to NCWM Publication 14 is different than 
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what was proposed for vote.  The language added to NCWM Publication 14 allows a device with physical means of 
sealing to be sealed in the calibration or configuration mode if it provides a clear indication that it’s in that mode.  If 
it was the intent of NTEP to accept an indicator light to depict when a device is in the calibration or configuration 
mode, he recommended that the S&T Committee sanction that in their interpretation.  Since NTEP policy must 
conform with NIST Handbook 44, it seems necessary to ensure the code also permits the indicator light.  Thus, that 
must be included in the interpretation of the committee. 

As a result of Mr. Andersen’s comments, the 2011 S&T Committee asked that the sector review its most current 
interpretation of NIST Handbook 44 G-S. 8., which was approved by NCWM for inclusion into the Report of the 
96th NCWM at its July 2011 Annual Meeting, and verify that the sector’s 2010 recommended changes to NCWM 
Publication 14 are consistent with the committee’s interpretation. 

Conclusion:  
Mr. Harshman, NIST Technical Advisor, provided an update to the sector on the discussions that took place relative 
to this item during the 2011 NEWMA Annual Meeting and the 2011 NCWM Annual Meeting.  The sector was then 
asked to review the language that was added to NCWM Publication 14 DES type evaluation checklists and test 
procedures to confirm that existing language is aligned with the committee’s interpretation of G-S.8.  The sector 
compared the language that was added to the 2011 S&T Committee Final Report to that which had been added to 
NCWM Publication 14 and concluded there were no conflicts and that the language added to NCWM Publication 14 
didn’t need amending.  The sector agreed to recommend the following changes to NCWM Publication 14, DES 
Section 10 including the table and Automatic Weighing Systems (AWS). 

The current language in NIST Handbook 44 paragraph G-S.8. states: “A device shall be designed 
with provision(s) for applying a security seal that must be broken, or for using other approved 
means of providing security (e.g., data change audit trail available at the time of inspection), before 
any change that detrimentally affects the metrological integrity of the device can be made to any 
electronic mechanism.” 

Thus, for parameters protected by physical means of security, once a physical security seal is 
applied to the device, it should not be possible to make a metrological change to those parameters 
without breaking that seal.  Likewise, for parameters protected by electronic means of security, it 
should not be possible to make a metrological change to those parameters without that change 
being reflected in the audit trail. Since this philosophy addresses provisions for protecting access to 
any metrological adjustment, the philosophy should be applied consistently to all electronic device 
types. 

NCWM Publication 14: DES Section 10. Table 

Indications Representing That the Device is Configured with the Setup or Configuration Mode 
Enabled (e.g. any mode permitting access to any or all sealable parameters) 
This list is not limiting or all inclusive and other indications may be acceptable. 

Acceptable Clear Indications Indications NOT Acceptably Clear 
 Unusable Weight Indications (e.g. C100.05E)  C 100.05 lb 
 "Not NIST Handbook 44" Annunciator  Any Digit in the Weight Differentiated by Size, 

Shape or Color 
 "CAL" Annunciator (single or mixed case)  Weights Without Units (e.g. 100.05) 
 "Set-up" Annunciator (single or mixed case)  Flashing Weight Value 
 "Config" Annunciator (single or mixed case)  Weight With No Annunciators Displayed 
  Weight All Annunciators Displayed 
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1.b. Item 320-1: NIST Handbook 44 Scales Code - T.N.4.5.1. Creep and Creep Recovery Requirements 
for Class III Scales with n > 4000 divisions. 

Source: 
2010 NTETC Weighing Sector, 2011 Interim Report of the S&T Committee: ncwm.net/content/annual-archive 

Background / Discussion:   
At the 2011 NCWM Interim Meeting, the Conference considered a proposal from the NTETC Weighing Sector to 
reduce the inconsistency between full load time dependence (creep) requirements in T.N.4.5.1. and return to zero 
requirements in T.N.4.3. Zero Load Return: Non-automatic Weighing Instruments (creep recovery).   

During the 2011 NCWM Interim meeting Open Hearings, Mr. Flocken, Mettler-Toledo, Inc., speaking on behalf of 
the SMA supported this item.  However, later, during the S&T Committee deliberations, Mr. Flocken stated that 
after researching the item, including a discussion he had with another scale manufacturer, it was concluded that the 
proposal is not needed since the ultimate determination of compliance is the four-hour test (specified in 
subparagraph (b) of T.N.4.5.1.) regardless of the current 0.5 e or proposed 0.83 e determinations in the referenced 
paragraph.  The S&T Committee withdrew this item based on this new information provided at the Interim Meeting. 

Conclusion: 
The sector took no action, nor discussed this item, after being advised by Mr. Harshman, NIST Technical Advisor, 
that the item had previously been Withdrawn by the S&T Committee.  

1.c. Item 320-2: NIST Handbook 44 Scales Code – T.N.4.7. Amend Creep Recovery Tolerances for Class 
III L Load Cells 

Source: 
2010 NTETC Weighing Sector 

Background / Discussion: 
See the Final Report of the 2011 NCWM S&T Committee Agenda Item 320-2 for the adopted language and 
additional background information on the item to amend NIST Handbook 44 Scales Code paragraph T.N.4.7. Creep 
Recovery Tolerances for Class III L Load Cells.   

Conclusion: 
Mr. Harshman, NIST Technical Advisor, provided the sector with suggested recommendations for amending test 
procedures in NCWM Publication 14 based upon actions of the 2011 NCWM Annual Meeting.  The sector reviewed 
the amended test procedures and agreed to recommend the amended procedures: 

NCWM Publication 14: Load Cells Section L. II. 

L. Procedures  

II. Determination of Creep and Creep Recovery, Test Procedure and Permissible Variations 

9. Permissible Variations of Reading for Creep Recovery 

a. The difference between the initial reading of the minimum load of the measuring range (Dmin) 
and the reading after returning to minimum load subsequent to the maximum load (Dmax) having 
been applied for 30 minutes shall not exceed: 
1. 0.5 times the value of the load cell verification interval (0.5 v) for Class I, II, and IIII load cells. 
2. 0.5 times the value of the load cell verification interval (0.5 v) for Class III load cells with 

4000 or fewer divisions. 
3. 0.83 times the value of the load cell verification interval (0.83 v) for Class III load cells 

with more than 4000 divisions. 
4. 12.5 times the value of the load cell verification interval (12.5 v) for Class III L load cells. 
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2. DES Section 42. Zero-Load and Tare Adjustment – Monorail Scales Rounding of 
Intermediate Values in an Equation 

Source:  
Mr. Cook, NIST, Office of Weights and Measures (OWM) 

Background / Discussion: 
NCWM Publication 14 DES Section 42 Zero-Load and Tare Adjustment - Monorail Scales currently reflects 
language in NIST Handbook 44 regarding the setting of zero and tare value less than 5% of the scale capacity to 
within 0.02% of scale capacity according to NIST Handbook 44 Scales Code paragraphs S.2.1.4 (Monorail Scales) 
and S.2.3.1.(Monorail Scales Equipped with Digital Indications).  In other words, a 1000 lb x 1 lb monorail scale 
shall have the capability to set tare values up to 50 lb to within a resolution of 0.2 lb (1000 x 0.02%).   

However, there are no procedures in Section 42 to verify that a correct zero-load balance or semiautomatic, 
keyboard entered, or stored tares are not rounded to the nearest value of d (1 lb) before the net weight is calculated.  
In the above example, a tare that is rounded before the net weight calculation introduces an extra 0.5 lb uncertainty 
in the net weight.  This can be a problem if an average tare value of 7.6 lb for a series of trolleys is entered as tare.  
Objects (animal carcasses) will be consistently short weighed if the tare is rounded from 7.6 lb to 8 lb before the net 
weight is calculated.  This may present economic harm to sellers or producers of livestock that are paid based on the 
weights from the monorail scale.  Conversely, average tare weights that are rounded down to the nearest displayed 
scale division may present economic harm to the buyers, typically processors, that pay the producers based on the 
weights from the monorail scale. 

Another question is whether the net weights are determined using the digital indicator's internal or displayed 
resolution of the gross weight in the calculation of the net weight? 

The following is additional background information supporting the correct rounding (and significant digits) of 
values in an equation: 

NIST SP 811-Guide for the Use of the International System of Units (SI), Mr. Barry N. Taylor and Mr. Ambler 
Thompson (2008) 

B.7.2 Rounding Converted Numerical Values of Quantities 
The use of the factors given in sections B.8 and B.9 to convert values of quantities was demonstrated in section B.3. 
In most cases the product of the unconverted numerical value and the factor will be a numerical value with a number 
of digits that exceeds the number of significant digits (see section 7.9) of the unconverted numerical value. Proper 
conversion procedure requires rounding this converted numerical value to the number of significant digits that is 
consistent with the maximum possible rounding error of the unconverted numerical value. 

Example:  To express the value l = 36 ft in meters, use the factor 3.048 E−01 from section B.8 or section B.9 and 
write 

l = 36 ft × 0.3048 m/ft = 10.9728 m = 11.0 m. 

Rounding Guidelines Found on the Internet: 
In any math problem you should wait until the end to round; only the final answer should be rounded.  Carry as 
many significant digits as you can throughout the problem. 

Round Off Rule:  Round only the final answer not the intermediate values that occur during the calculation. Carry at 
least twice as many decimal places as will be used in the final answer. 

Do the math, then round the answer so that the number of significant figures is equal to the least number of 
significant figures found in any one measurement in the equation. 
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For additional background information relative to this item and actions taken by the NTETC Weighing Sector 
during its 2010 meeting go to: ncwm.net/content/weighing-archive 

Conclusion:  
Mr. Harshman, NIST Technical Advisor, reviewed background information and explained the purpose of the 
proposal using an example depicting how NIST Handbook 44 Scales Code paragraph S.2.3.1. Monorail Scales 
Equipped with Digital Indications would apply relative to a 1000 x 5 lb static monorail scale equipped with digital 
indications.  The sector was then asked whether they still agreed that test criteria needed to be developed for 
possible future inclusion into NCWM Publication 14 considering that NCWM Publication 14 currently did not 
include such procedures and that a work group, which was supposed to form to develop test criteria for NCWM 
Publication 14 following the 2010 NTETC Weighing Sector Meeting had never formed.  The sector considered the 
example given and agreed that test criteria needs to be developed to verify whether or not scales submitted for type 
evaluation comply with the tare requirements in NIST Handbook 44 Scales Code paragraph S.2.3.1.  A few members 
of the sector agreed to work on developing possible test criteria that could be added to NCWM Publication 14 to 
verify whether a device submitted for type evaluation complies.  It was also agreed that the work group would seek 
input from Mr. Ainsworth, Grain Inspection Packers and Stockyard Administration and Mr. Vande Berg, Vande 
Berg Scales, when developing the test criteria. 

3. Acceptable Symbols/Abbreviations to Display the Certificate of Conformance (CC) Number 
Via a Device’s User Interface 

Sources:  
 2009 NTETC Software Sector Agenda Item 3 and 2010 S&T Item 310-3 G-S.1. Identification. (Software) 
 2010 Final Report of the S&T Committee: ncwm.net/content/annual-archive 
 2010 Software Sector summary:  ncwm.net/content/software-archive 
 2011 Software Sector summary: ncwm.net/content/software-docs 

Background / Discussion:  
Local weights and measures inspectors need a means to determine whether equipment discovered in the field has 
been evaluated by NTEP.  If so, the inspector needs to know at a minimum the CC number.  From this starting point, 
other required information can be ascertained.  NIST Handbook 44 currently includes three options for marking of 
the CC: 

1. Permanent marking 
2. Continuous display 
3. Recall using a special operation 

Additional background information relative to this item can be found in 2011 NCWM Publication 16 at: 
ncwm.net/content/annual-archive 

During the 2010 NTETC Weighing Sector Meeting, the sector reviewed an initial list of menu text and icons 
developed by the NTETC Software Sector and provided comments to the NTETC Software Sector as requested. 

At the 2011 NCWM Annual Meeting, NIST, OWM suggested that the S&T Committee consider changing the status 
of the item from Informational to Developing in order to provide the NTETC Software Sector additional time to 
more fully develop the item based on the following points: 

1. The current proposal is not developed enough for consideration by the S&T Committee.  Based on the 
diversity of comments heard on this issue, NIST, OWM believes the item is not close to a vote and that 
considerable work still needs to be done to develop the item before it could be considered for vote by 
NCWM.   
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2. NIST, OWM interprets the current proposal to require software be marked with a non-repetitive serial 
number when in fact it is not the intent of the NTETC Software Sector to require such marking.  Thus, it is 
believed that the language in the current proposal will need modification to resolve this issue. 

3. The draft of the March 2011 NTETC Software Sector Summary reported that several NTETC Software 
Sector members envision G-S.1. being developed further to the extent that G-S.1.1. may not be needed.     

The S&T Committee agreed to change the status of this item to Developing because the item was lacking enough 
information for full consideration and a full proposal has yet to be developed. 

Conclusion:  
The NTETC Weighing Sector agreed to take no additional action on this item pending further development of the 
item by the NTETC Software Sector. 

NEW ITEMS 

4. DES Section 63.4. Out-of-Level Tests (if applicable) 

Source:   
Mr. Payne Jr., Maryland NTEP laboratory 

Background / Discussion:  
Mr. Payne, Maryland Department of Agriculture, reports that the NTEP laboratories have to verify the sensitivity of 
the level indicator on a scale that’s been submitted for type evaluation under NTEP’s Mutual Recognition 
Agreement (MRA) with Measurement Canada (MC).  An MRA is an agreement whereby the test data from 
evaluation in either an NTEP authorized laboratory or MC can be used by both countries in the issuance of their 
respective certifications.  Since testing is already being performed by the NTEP laboratories on devices submitted 
under the MRA, Mr. Payne is recommending that testing the sensitivity of a level indicator be expanded to include 
all portable scales, so equipped, that are submitted to NTEP for evaluation.   

Mr. Payne requests that additional test criteria for testing the suitability of a level indicating means on a portable 
scale, equivalent to that used by MC be added to NCWM Publication 14 DES Section 63.4.  MC’s current test 
criteria for verifying acceptable sensitivity on a scale’s level indicating means is as follows: 

MC Test Requirements (2011): 
MRA. LG-3.05 SUITABILITY OF THE LEVEL INDICATOR 
Off Level: -X direction 

REFERENCE 
Sections 9, 10, 11 and 22 of the Non Automatic Weighing Devices Specifications 

APPLICATION 
This test is intended for complete portable or movable devices and weighing elements whose performance is 
affected when off level. Such devices must be equipped with a suitable level indicating means. This test is to 
ensure that the level indicating means is sensitive enough to accurately indicate the limit of inclination at which 
the device ceases to perform within tolerances. 

SETTINGS 
 The Automatic Zero Tracking may be activated.  It must be set so that the weight value that can be tracked 

at once does not exceed 0.6 e. 
 If the Initial Zero Setting Mechanism (IZSM) range of the device does not exceed 20% of Max, the test will 

be performed with the IZSM set at the maximum of the range. 
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 If the IZSM range exceeds 20% of Max, the test will be performed twice: the first test with the IZSM set to 
the lowest possible value; the second test with the IZSM set to the maximum of its range. 

NOTE: In the case of a multi-range device, it is 20% of Max of the lowest range; in the case of a multi-interval 
device, it is 20% of max of the first range. 

 The device must be leveled using the level indicating means, and adjusted to as close to zero error as 
possible. 

 If the device has an "enhance" resolution feature, perform the test with that feature activated; or use the 
small weight method to determine errors before rounding. 

 This test is performed at ambient temperature only. 

PROCEDURE 
1. Incline the DUT in one direction (arbitrary referred to as -x) up to the point of limit where the level 

indicating means still indicates a level condition or at least 2/1 000 (0.12 degree) whichever is greater. 
LG-3.05 SUITABILITY OF THE LEVEL INDICATOR 
Off Level: X direction  
Off Level: Y direction  
Off Level: -Y direction    

2. Set the device to zero if necessary; perform an increasing and decreasing load test.  If necessary, use the 
small weight method to find errors before rounding.  Record the results. 

3. Record the angle with reference to the horizontal 
4. Repeat the test described above for the other three inclinations (+x, -y, +y) (See the following illustrations). 

INTERPRETATION OF RESULTS 
The device meets the requirements if, at the limits of inclination in all four directions, it performs within 
applicable limits of error. 

Conclusion: 
Mr. Payne, Maryland Department of Agriculture, provided the sector a copy of the MC test requirements used for 
determining the suitability of a level indicator on a portable scale, and proposed adding similar procedures to 
NCWM Publication 14.  The sector reviewed the information and agreed that it was appropriate to add test criteria, 
similar to that used by MC into NCWM Publication 14.  The sector also agreed to recommend that the procedures be 
added to Section 63.4 Out-of-Level Tests.  During its discussions, the work considered whether the test criteria 
should apply to scales designated Accuracy Class I and concluded that the test criteria should not apply to scales 
designated Accuracy Class I.   

Mr. Harshman, NIST Technical Advisor noted that while attempting to insert the new draft test procedures into 
Section 63.4. (i.e., after the 2011 NTETC Weighing Sector Meeting had concluded), it became evident to Mr. 
Harshman, NIST Technical Advisor, that Section 63.4 was not the most appropriate Section within the DES Section 
of NCWM Publication 14 to add the new procedures.  Mr. Truex, NTEP Administrator and Mr. Flocken, Chair were 
made aware and the decision was made, after consulting with all NTETC Weighing Sector members present at the 
2011 NTETC Weighing Sector Meeting, to add the new procedures to Section 56 Level-Indicting Means – Portable 
Scales, subsection 56.4. and renumber the current subsection 56.4 to 56.5.  The changes recommended by the sector 
are: 
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NCWM Publication 14: DES Section 56.4. 

56.3. The level-indicating means is rigidly mounted, easily read, protected from 
damage, and will not change its reference for level, and sufficiently 
sensitive. 

 Yes   No   N/A 

56.4. The level-indicating means is sufficiently sensitive: 
 Except for Scales Designated Accuracy Class I, if the scale is equipped 

with a level-indicating means, the level indicator must be tested to 
determine whether or not it’s sufficiently sensitive. 

 Level Sensitivity Tests (if applicable) 
 Test Conditions (both analog and digital indicating scales) 
 This test is performed at ambient temperature only. 
 The device must be leveled using the level indicating means, and 

adjusted to as close to zero error as possible. 
Additional Test Conditions Applicable Only to Digital Indicating Scales: 
 The AZT may be activated. It must be set so that the weight value 

that can be tracked at once does not exceed 0.5 e. 
 If the IZSM range of the device does not exceed 20% of Max, the test 

will be performed with the IZSM set at the maximum of the range. 
 If the IZSM range exceeds 20% of Max, the test will be performed 

twice: the first test with the IZSM set to the lowest possible value; the 
second test with the IZSM set to the maximum of its range. 
NOTE: In the case of a multi-range device, it is 20% of Max of the 
lowest range; in the case of a multi-interval device, it is 20% of max of 
the first weighing segment. 

 If the device has an "enhance/expanded" resolution feature, perform 
the test with that feature activated; or use the small weight method to 
determine errors before rounding.

 Yes   No   N/A 

56.4.1. Incline the DUT in one direction (arbitrary referred to as -x) up 
to the point of limit where the level indicating means still 
indicates a level condition or at least 2/1 000 (0.12 degree) 
whichever is greater. 

 

56.4.2. Set the device to zero if necessary; perform an increasing and 
decreasing load test. If necessary, use the small weight method 
to find errors before rounding. Record the results. 

 

56.4.3. Record the angle with reference to the horizontal.  
 

56.4.4. Repeat the test described above for the other three inclinations 
(+x, -y, +y) (See the following illustrations).

 

Position of the Bubble Indicator: 

 

56.45. Wheel-load weighing and axle-load scales must weigh accurately when 
placed out-of-level by 5%.* 

 Yes   No   N/A 
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5. DES Section 31. Multi-Interval Scales 

Source:  
Mr. Davidson, Mettler-Toledo Inc. 

Background / Discusssion:   
Mr. Davidson, Mettler-Toledo, Inc., discovered a discrepancy in DES Section 31 relative to the maximum 
permissible tare value that can be taken on a multi-interval scale.  There are two requirements in this section that 
seem to contradict each other in regards to the maximum allowed tare value.  Those requirements are as follows: 

 All tares must be taken in the minimum increment.  Therefore, the maximum tare allowed is the maximum 
capacity of the smallest weighing segment. 

 For multi-interval instruments, all tares, except for semi-automatic tare, must be taken in the minimum 
increment.  Therefore, the maximum tare allowed is the maximum capacity of the smallest weighing range. 

Mr. Davidson noted that the intent of the requirements is to limit the tare value of all tare types except semi-
automatic tare (i.e., push-button tare) to the maximum capacity of the first weighing segment of the device.  Thus, to 
correct the discrepancy, the following changes were suggested: 

 All tares must be taken in the minimum increment.  Therefore, the maximum tare allowed is the 
maximum capacity of the smallest weighing segment. 

 For multi-interval instruments, all tares, except for semi-automatic tare, must be taken in the 
minimum increment.  Therefore, the maximum tare allowed is the maximum capacity of the smallest 
weighing range.  Except for semi-automatic tare, all tare values shall not exceed the maximum 
capacity of the first weighing segment (i.e., Max1).   

This proposed change would harmonize the NTEP requirement with that of International Organization of Legal 
Metrology (OIML) Recommendation (R) 76 and MC.  The following pertinent clauses were copied from those 
documentary standards: 

OIML R76-1 Edition 2006 Section 4.7.1: 
“For a multi-interval instrument, the preset tare value shall be rounded to the smallest verification scale interval, 
e1, of the instrument, and the maximum preset tare value shall not be greater than Max1."  

Measurement Canada Laboratory Manual Section 22.1.5: 
"The maximum tare value that may be entered shall not exceed Max1." (Our understanding of the use of the 
word "entered" in their sentence is describing the entery of a numeric value which would not exceed Max1 and 
all other tares could be taken to the maximum capacity of the device.) 

Conclusion: 
The NTETC Weighing Sector reviewed NCWM Publication 14 DES Section 31 and agreed that the referenced 
requirements thought to be in conflict by the submitter did in fact contradict one another.  Mr. Burtini, MC, pointed 
out, in deference to the submitter’s understanding of MC requirements, that MC’s type evaluation criteria would not 
permit a tare entry greater than the capacity of the first weighing segment (Max1) even if that tare were a semi-
automatic tare.  Considering this difference in U.S. versus MC type evaluation criteria relating to the taking of tare 
on a multi-interval scale, it was noted that a scale passing MC’s test criteria would also pass U.S. criteria, but the 
opposite would not necessarily hold true.  The sector agreed to recommend the following changes: 

NCWM Publication 14: DES Section 31. 

The scale indication for a 10-lb load must be 10.00 lb, not 10.000 lb: once the scale has exceeded an internal 
weight indication of 9.99975 lb, it must round to the next higher weight indication. If 10.000 lb were to be 
indicated, a load perceived internally as 10.003 lb would result in the scale indicating in some manner that it is 
no longer sensing 10.000 lb +/- 0.0025 lb, hence would then indicate 10.00 lb. This round-off problem is 
avoided by causing the scale to indicate 10.00 when sensing a load in excess of 9.9975 lb (based upon its 
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internal resolution.) The scale will continue to indicate 10.00 lb until its internal resolution senses a load in 
excess of 10.005 lb, whereupon the weight display will update to 10.01 lb. 

There are several considerations regarding the proper operation of tare on multi-interval scales. 

 All tares must be taken in the minimum increment. Therefore, the maximum tare allowed is the 
maximum capacity of the smallest weighing segment. 

 Except for semi-automatic tare, all tare values shall not exceed the maximum capacity of the first 
weighing segment (WS1). 

 Whenever gross and tare weights fall in different weighing segments, (hence the scale divisions for the 
gross and tare weights differ), the net weight must be in mathematical agreement with the gross and tare 
weights that are indicated and recorded, (e.g., net = gross – tare.) 

 Scales that display or record only net weight values (e.g., most computing scales) may semi automatically 
(pushbutton) take tare values to either the internal resolution or the displayed scale division. 

 Manually entered keyboard, thumb-wheel, and digital tare values must be entered to the displayed scale 
division. 

In applying these principles, it is acceptable to: 

 Round the indicated and printed tare values to the nearest appropriate net weight scale division. OR 
 Display net weight values in scale divisions other than the scale division used in the display of gross 

weight, as when the gross and tare weights are in different ranges of the device. For example, a scale 
indicating in 2-lb divisions in the lower range and 5-lb divisions in the next higher range may result in net 
values ending in three or eight in the higher range. For example, a multi-interval scale may indicate and 
record tare weights in a lower weighing segment (WS) and net weights in the higher weighing segment as 
follows: 

55 kg      Gross Weight (WS2 d = 5kg)       10.05 lb   Gross Weight (WS2 d = 0.05 lb) 
 -4 kg      Tare Weight (WSR1 d = 2 kg)       -0.06 lb   Tare Weight (WS1 d = 0.02 lb) 
_____           _______ 

=  51 kg  The Mathematically Correct Net Weight           = 9.99 lb  The Mathematically Correct Net Weight  

In every case, it is required to maintain the mathematically correct equation: net = gross – tare 

For multi-interval instruments, all tares, except for semi-automatic tare, must be taken in the minimum 
increment.  Therefore, the maximum tare allowed is the maximum capacity of the smallest weighing 
range. 

Semi-automatic tare may be taken to the internal resolution of the scale and any indications or recorded 
representations of tare shall be rounded to the nearest verification scale division. 

6. DES Section 70. - Performance and Permanence Tests for Railway Track Scales Used to 
Weigh In-Motion  

Source:  
Mr. Luthy, Stock Equipment Company, Inc.  

Background / Discussion:   
Mr. Luthy, Stock Equipment Company, Inc., reports that they intend to offer for sale in the U.S. a commercial 
application weigh-in-motion railway track scale designed to accurately weigh railway track cars (i.e., within NIST 
Handbook 44 tolerances)  using new technology that utilizes continuous rails (no “rail gaps”) on the approaches and 
weighing areas of the scale.  They are currently unable to offer this device for sale in the U.S. in commercial 
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applications because current NTEP type evaluation criteria and NIST Handbook 44 requirements are written in such 
a way that makes it impossible for devices incorporating this new technology to comply.  For example, NIST 
Handbook 44 Scales Code paragraph UR.2.4. Foundations, Supports, and Clearance requires clearance be provided 
around all live parts to the extent that no contacts may result.  NCWM Publication 14, DES Section 70, Inspect the 
Scale, Item 4 Rail Gaps states that “the rail gaps should be set at 3/8 inch.”  The AAR Scale Handbook includes 
language that allows 1/8 inch to 5/8 inch rail gaps.  Mr. Luthy notes that there is no clearance, nor are there any rail 
gaps in a continuous rail.  Thus, existing requirements are preventing the marketing and sale of equipment utilizing 
new technology in commercial applications despite the fact that the equipment complies with current accuracy 
requirements when installed and used in accordance with the manufacturer’s instructions.   

Mr. Luthy, Stock Equipment Company, Inc., asked the sector to review NIST Handbook 44 requirements and 
NCWM Publication 14 type evaluation criteria that apply to rail gap clearance relative to WIM railway track scale 
installations and consider amending those requirements to eliminate existing barriers that are hindering the use of 
new technology.  Mr. Harshman, NIST Technical Advisor, noted that other requirements may need to be addressed 
by the manufacturer of this equipment to enable this equipment to be submitted to NTEP and ultimately be installed 
and used in commercial applications.  The sector may want to consider reviewing other existing type evaluation 
criteria applicable to WIM Railway Track Scales and provide guidance to the submitter in other areas of concern.   

To address the issue of clearance, Mr. Harshman, NIST Technical Advisor, offered the following proposed 
amendments/additions to NIST Handbook 44 Scales Code paragraph UR.2.4. and NCWM Publicaiton 14 Section 70 
for NTETC Weighing Sector consideration, comments, and recommendations:    

NIST Handbook 44 Scales Code: 
  

UR.2.4. Foundation, Supports, and Clearance. – The foundation and supports of any scale installed in a 
fixed location shall be such as to provide strength, rigidity, and permanence of all components, and 
clearance shall be provided around all live parts to the extent that no contacts may result when the load 
receiving element is empty, nor throughout the weighing range of the scale.  *On vehicle and livestock 
scales, the clearance between the load receiving elements and the coping at the bottom edge of theplatform 
shall be greater than at the top edge of the platform. 

[*Nonretroactive as of January 1, 1973] 

 

UR.2.4.1. General. – Except for railway track scales that incorporate a continuous rail design (no rail 
gaps), the foundation and supports of any scale installed in a fixed location shall be such as to provide 
strength, rigidity, and permanence of all components, and clearance shall be provided around all live 
parts to the extent that no contacts may result when the load receiving element is empty, nor throughout 
the weighing range of the scale.  *On vehicle and livestock scales, the clearance between the load receiving 
elements and the coping at the bottom edge of theplatform shall be greater than at the top edge of the 
platform. 

[*Nonretroactive as of January 1, 1973] 

 

UR.2.4.2. Railway Track Scales That Incorporate a Continuous Rail Design. – Railway track scales that 
incorporate a continuous rail design (no rail gaps) shall be installed such that: 

(a) Clearance shall be provided around all live parts to the extent that no other contacts with the 
live part of the scale may result when the weighing area element is empty, nor throughout the 
weighing range of the scale,  
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(b) The rail that introduces the rail cars to the weighing area and that carries away the rail cars 
away from the weighing area shall be maintained according to the manufacturer’s 
recommendations, and 

(c) The scale area shall be marked or identified with contrasting colors, or other suitable means 
shall be used to distinguish the weighing area from the area that carries rail cars away from 
the weighing area. 

(Added 20XX) 

 
NCWM Publication 14 DES Section 70.  
 

Inspect the Scale 

4. Rail Gaps: 
Except for railway track scales that incorporate a continuous rail design (no rail gaps), the rail gaps 
should be set at 3/8 inch. AAR Scale Handbook says from 1/8 inch to 5/8 inch is allowable. A closed rail 
gap will have a significant effect on the weight while a large rail gap will take its toll on the rail, load cells, 
and grout. 

Mr. Harshman, NIST Technical Advisor, summarized background information during which time Mr. Luthy, Stock 
Equipment Company, Inc., provided greater detail in explaining to the sector how the equipment is designed, many 
of the capabilities of the equipment, and some of the challenges that have been encountered trying to gain 
acceptance of the equipment into the U.S. marketplace.  Mr. Luthy indicated that the system would pass current 
NIST Handbook 44 tolerances applicable to static railway track scales and uncoupled-in-motion railway track scales, 
but could not currently offer the sector any test data to support this claim.  Mr. Luthy acknowledged that a system 
had been installed at a railroad test facility operated by the Transportation Technology Center Inc., Pueblo, Co., but 
testing to verify (or confirm) accuracy had not yet been performed and would be conducted at some later date (yet to 
be determined).  Mr. Luthy also indicated that some U.S. Railroads have expressed great interest in purchasing and 
using this new technology.  The most obvious hurdle preventing U.S. acceptance is that there are no rail gaps 
present in a typical installation of the system.  NCWM Publication 14 specifically requires rail gaps and NIST 
Handbook 44 contains a provision which specifies clearance shall be maintained around all live parts to the extent 
that contacts do not occur.  Since no rail gaps are present, it is not possible that clearance can be maintained around 
all live parts.  Some additional concerns raised and discussed by the sector were as follows:  

 Mr. Beitzel, Systems Associates, Inc., questioned how a static section test could be performed on a 
weighbridge that incorporates six scale sections in only 12 feet of rail.  He indicated that the device could 
not pass current design requirements of the American Railway Engineering Maintenance-of-Way 
Association (AREMA) and to do so, those requirements would have to be changed.  He also questioned 
whether more stringent permanence testing should be developed and applied to this particular system.  Mr. 
Beitzel agreed that railroad companies would like to see this equipment be made available, noting that they 
are less concerned about tolerances, which, he indicated, is contrary to the concerns of members of 
AREMA Committee 34.   

 Mr. Truex, NTEP Administrator, pointed out that a plan was being developed to address section testing.  
He stated that the NTEP Committee is willing to issue a provisional CC upon successful completion of the 
current evaluation procedures, providing the sector can recommend the removal of the “rail gap” 
requirement (assuming testing would be completed before the NTETC Weighing Sector meeting).  He then 
asked whether the sector would be willing to make such a recommendation.  Mr. Truex also agreed with 
Mr. Harshman, NIST Technical Advisor, that the equipment could not comply with NIST Handbook 44 
Scales Code paragraph UR.2.4. Foundation, Supports, and Clearance because clearance is not provided 
around all live parts of a railway track scale that has no rail gaps between the approach rails and the 
weighing/load-receiving element.   
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 Noting that the NTEP process considers all components of an evaluation, Mr. Flocken, Mettler-Toledo, 
Inc., questioned whether the sector would want to develop an ad hoc discussion group to develop a list of 
concerns and a means of addressing them, including the concerns raised by Mr. Beitzel, Systems 
Associates, Inc..    

Conclusion: 
The NTETC Weighing Sector was not willing to delete references to the required gaps in the rail until it is proven 
that the new technology complies with the tolerances in NIST Handbook 44.  Thus, the sector recommended that the 
applicant move forward with performance testing to confirm that the new technology complies with the tolerances in 
NIST Handbook 44.  The sector agreed with a recommendation made by Mr. Cook, NIST, OWM, that data resulting 
from the performance testing needs to be submitted to the sector prior to the time that the 2012 NTETC Weighing 
Sector Agenda is developed or the item should not be included as a carryover item on that agenda.   

7. DES Section 57. Device Tolerances  

Source:  
Mr. Lewis, Rice Lake Weighing Systems, Inc. 

Background / Discussion:   
Mr. Lewis, Rice Lake Weighing Systems, Inc., has identified a possible error in the acceptance tolerance example of 
tolerance for separable elements in DES Section 57. Device Tolerances.  Mr. Lewis states that the tolerance for 
separable indicators and weighing element for devices with more than 4000 graduations is currently listed as 1 e.  In 
the example for Class III elements with more than 4000 divisions, the tolerance listed is 2.5 divisions; the truncated 
division should for “2 e” when error weights are not being used and the scale cannot be put into an expanded mode. 
If the tolerance is rounded down the allowable error would be 2 not 1 as shown highlighted in the following table. 

Example: 
Test Indication In Divisions Tolerance 

0 – 500 0 
501 – 2 000 0 
2 001 – 4 000 1 
4 001 – 10 000 12
 

Mr. Cook, NIST, OWM, noted that the referenced language and tables have been in NCWM Publication 14 since 
1994.  Mr. Cook also noted that NIST Handbook 44 paragraph T.N.3.5. Separate Main Elements, Load Transmitting 
Elements, Indicating Elements, Etc. applies a 0.7 times the applicable tolerance for separable main elements and 
including elements.  Rice Lake Weighing Systems, Inc., may be misinterpreting the language in NCWM Publication 
14 by applying the full acceptance tolerances (1.0 factor) before truncating instead of applying the 0.7 factor to the 
acceptance tolerance before truncating.  To reduce the possibility of future misinterpretations of the language, Mr. 
Cook asked the sector to review a proposal that he developed to amend DES Section 57. by including applicable 
NIST Handbook 44 code references, amending the table titled “Acceptance Tolerances” to include tolerance for both 
complete devices and main elements, and deleting the “Example” table. 

Conclusion:  
The NTETC Weighing Sector reviewed a proposal submitted by Mr. Cook, NIST, OWM, to replace the entire 
contents of DES Section 57 and replace it with amended language and a new table thought to be less confusing.  The 
sector agreed to recommend replacing the entire contents of NCWM Publication 14 Section 57 with that which was 
proposed by Mr. Cook.  The recommended amended language and new table agreed upon by the sector are the 
following: 
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NCWM Publication 14 DES Section 57. 
 
Code References: G-T. 1. (e), T.N.3.2., T.N.3.5., and Table 6. 
The acceptance tolerances for complete scales are shown below and apply to complete devices and separable 
main elements during type evaluation. 

 

1 When main elements (indicating elements and weighing/load-receiving elements) are tested separately, the 
tolerance applied to all laboratory tests (influence factors and permanence tests) are 0.7 times the 
acceptance tolerance for complete scales. 

It is strongly recommended that indicating elements submitted separately for evaluation have a test mode 
providing reading indications to 0.1e to provide adequate resolution to apply the tolerance (expanded 
resolution).  If the indicator provides indications to only the maximum number of divisions requested for 
the Certificate of Conformance, the tolerance will be truncated to the number of divisions that can be 
indicated. The following tolerances will be applied to class III (and III/III L) indicators.  

Example: 
Test Indication In Divisions Tolerance 

0 – 500 0 
501 – 2 000 0 
2 001 – 4 000 1 
4 001 – 10 000 12 

 

  

Acceptance Tolerances 
(All values in this table are in scale divisions) 

Tolerance in scale divisions 
Complete 
Devices 

0.5 1.0 1.5 2.5 

Separable 
Main 

Elements1 

0.35 0.7 1.05 1.75 

Separable 
Indications 

w/o Expanded 
Resolution 

0 0 1 1 

Class Test Load 
I 0 - 50 000 50 001 - 200 000 200 0001 +  

II 0 - 5 000 5 001 - 20 000 20 0001 +  
III 0 - 500 501 - 2 000 2 001 - 4 000 4 001 + 
IIII 0 - 50 51 - 200 201 - 400 401 + 

III L 0 - 500 501 - 1 000 (Add 1/2d for each additional 500d 
or fraction thereof) 
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8. DES Appendix C- Acceptable Abbreviations for Short Ton and Long Ton 

Source:  
Mr. Lewis, Rice Lake Weighing Systems, Inc. 

Background / Discussion:   
Mr. Lewis, Rice Lake Weighing Systems, Inc., is recommending adding “tn” as an acceptable abbreviation for a 
U.S. short ton to the current list of acceptable abbreviation of “Ton” or “TN.”  Mr. Lewis is also recommending that 
“lt” be added to the list of acceptable abbreviations for a long ton.  He added that the Canadian Lab Manual, Part 2, 
Section Appendix-2A in the table for abbreviations and symbols accepted in Canada, metric ton is abbreviated by 
“t” and ton (short ton) is abbreviated by “tn.” 

Conclusion: 
Mr. Harshman, NIST Technical Advisor, reviewed background information and reminded the sector that to be 
considered an acceptable abbreviation, (i.e., for use with equipment manufactured as of January 1, 2008), the 
abbreviation must be included in either NIST Handbook 44 Appendix C or NIST SP 811 in accordance with NIST 
Handbook 44 paragraph G S.5.6.1. Indicated and Recorded Representations of Units.-Appropriate abbreviations.  
The NTETC Weighing Sector reviewed acceptable abbreviations for short ton, long ton, and metric ton included in 
Appendix C of NIST Handbook 44.  Mr. Cook, NIST, OWM pointed out that both short ton and metric ton are 
abbreviated the same in Appendix C of NIST Handbook 44 (i.e., the short ton is abbreviated on page C-6 as “t” and 
the metric ton is also abbreviated as “t” on page C-19).   

The sector agreed to add “tn” to the table of Acceptable Abbreviations in Appendix C of NCWM Publication 14 as 
an acceptable abbreviation for short ton.  Mr. Harshman, NIST Technical Advisor, noted that the abbreviation “tn” 
does not exist in Appendix C of NIST Handbook 44 nor in NIST SP 811 and this change recommended by the sector, 
if approved, would add the abbreviation to only 1 portion of NCWM Publication 14 table, that is, to the portion titled 
Exceptions to General Tables of NIST Handbook 44.  The sector also agreed to delay taking any action on adding 
the abbreviation “lt” for long ton until the S&T Committee has had an opportunity to consider the proposal from Mr. 
Lewis, Rice Lake Weighing Systems, Inc., to amend NIST Handbook 44 by adding the abbreviations “tn” for short 
ton and “lt” for long ton.  NCWM Publication 14 Table of Acceptable Abbreviations incorporating the new 
abbreviation being recommended by the sector is: 

NCWM Publication 14 DES Appendix C (entire table not shown) 
Device Application Term Acceptable NOT Acceptable 
*Exceptions to 
General Tables of 
NIST Handbook 44 

carat or carat troy – 200 mg ct 
common jewelry industry 
abbreviation and is the 
only acceptable 
abbreviation in Canada 

ct  
not permitted if used as 
the abbreviation for carat 
and count on a scale with 
an enable count feature 

U.S. short ton Ton, or TN or tn 
for belt-conveyor scales, 
the abbreviation "T" is 
acceptable 

 

U.S. long ton LT  
Grain grain, GRN, grn, GN  
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9. DES Technical Policy Section D - Substitution of Load Cells in Scales 

Source:  
Mr. Lewis, Rice Lake Weighing Systems Inc. 

Background / Discussion:   
NCWM Publication 14 DES Section D – Substitution of Load Cells in Scales paragraph states that metrologically 
equivalent load cells from the same or a different manufacturer may be substituted into a scale provided that the load 
cell to be substituted have a capacity that is not less than 85 percent of the capacity of the original cell.  The current 
policy may exclude load cells from different manufacturers where the available capacities are not within 85% to 
100” of the capacity of the original cell.  Mr. Lewis, Rice Lake Weighing Systems Inc., states that in most load cell 
families, the next lower capacity cell may be less than 85% of the next larger load cell (assuming that the capacity of 
the original cell is not included in the load cell family of the different manufacturer).  In most cases the percentage 
will be 80%, 75% or even 50%.  If you were to look at a family of load cell the next smaller load might be 83% (300 
lb to 250 lb), but in most cases the percentage is much less that the 85% allowed. 

Mr. Lewis, Rice Lake Weighing Systems Inc., recommended that the language in DES Section D paragraph 6 be 
amended to change the minimum capacity of the of load cell intended to be substituted in a scale from 85% to the 
“next lowest load cell in that family.”  Mr. Cook, NIST, OWM, agreed that the differences between adjacent 
capacities in a manufacturer’s load cell family are frequently lower than 85%.  The following example was copied 
from a Rice Lake Weighing Systems, Inc. load cell CC and demonstrates that the next lower capacity load cell is 
between 50% and 75% of the next higher capacity load cell.  Mr. Cook explained that the intent of the original 
language is to help ensure the suitability of the replacement load cell, including parameters such as vmin.  Mr. Cook 
suggested that any change to the technical policy be supported by evaluating examples where a suitable capacity 
load cell is not available (e.g., original cell is in SI units and the potential replacement cell is in customary units). 

Conclusion: 
The NTETC Weighing Sector discussed the item, during which time, the question was raised whether or not anyone 
could explain the reason why NTEP had elected to select 85% as the limiting factor to be used in determining 
whether or not a load cell of lesser capacity is suitable for use as a substitute for a load cell of greater capacity.  It 
was noted that the 85% factor has existed in type evaluation criteria for a very long time.  No one in attendance 
could provide a technical justification of why 85% was selected opposed to some lesser value, e.g. 75%, 50%, etc., 
although some possible reasons were identified and discussed as follows: 

 Use of the load cells in customary and SI applications 
 The effect of shock loading and other loading characteristics 
 Increased sensitivity due to influence factors and disturbances, etc. 

After considering and discussing these various possibilities, the sector agreed that it was highly probable that a 
technical justification existed for selecting 85%, opposed to some lesser value, and for this reason NCWM 
Publication 14 should not be changed.   
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ADDITIONAL ITEMS (NOT INCLUDED ON DRAFT AGENDA) 

10. Incorrect Section References and Some Editorial Corrections Needed to NCWM 
Publication 14 

Source: 
Mr. Davidson, Mettler-Toledo, Inc. 

Background / Discussion: 
Mr. Davidson, Mettler-Toledo, Inc., indicated that he had discovered what appeared to be some conflicting section 
references and other minor editorial errors in NCWM Publication 14 that needed to be corrected as follows:   

1. The reference to DES Section 34.7.1. and both references to 34.7.4. are incorrect and should be changed to 
34.3.1. and 34.3.4. respectively. 

2. Delete “0.5e” in the first sentence of 58.2 and replace it with “the applicable tolerance.”  Also, replace the  
symbol “≤” with the symbol “>”in the formula “(n ≤ 4000)”  on the form on page 83 where that formula 
appears in the last sentence under the form heading titled “For Single Range Scales:”   

Conclusion: 
The sector reviewed the language in each of the sections identified by Mr. Davidson, Mettler-Toledo, Inc., and 
agreed to recommend that each of the sections be corrected as suggested.  The changes recommended by the sector 
are: 

NCWM Publication 14 DES Section 34.3.3. 
 

34.3.3. Individual indications for each load-receiving element - with summed 
indication. Each individual load-receiving element display must operate 
within the guidelines defined in section 34.73.1. or 34.73.4. If the 
instrument has the ability to operate in a "Sum Only" mode, the summed 
display must operate within the guidelines in section 34.73.4. In this case, 
when the system is zeroed: 

 

 
NCWM Publication 14 DES Section 58.2. 

58.2. The deviation on returning to zero as soon as the indication has stabilized, 
after the removal of any load which has remained on the instrument for 30 
minutes, shall not exceed 0.5 e. the applicable tolerance. 

 Yes   No   N/A 

 
NCWM Publication 14 DES Section 58. Time Dependence Test Form (entire form not shown) 

For Single Range Scales: 
Check that |ΔP|≤|MPE| for Class III L Devices 
Check that |ΔP|≤ 0.5 e for Class II and IIII Devices 
Check that |ΔP|≤ 0.5 e for Class III Devices (n≤4 000 d) 
Check that |ΔP|≤ 0.83 e for Class III Devices (n≤  4 000 d) 
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11. Sealing/Capabilities of Smart Junction Boxes 

Source:   
Mr. Payne, Maryland Department of Agriculture 

Background / Discussion:  
Maryland Department of Agriculture requested the sector’s guidance on the proper means of sealing, and assistance 
in determining the capabilities of a “smart junction box,”(aka “smart “J” box”) which was about to be submitted to 
the Maryland Laboratory for NTEP certification.  Although not confirmed, it was Mr. Payne’s belief (based on 
discussions with an equipment manufacturer) that the “smart junction box” provided a means of remotely accessing 
calibration and/or configuration adjustments once installed in a scale.   

Mr. Truex, NTEP Administrator, pointed out that such adjustments can generally only be carried out through the 
indicator of a weighing system comprised of separable components (i.e., an indicator, weighing/load-receiving 
element, and load cells).  NTEP evaluates each of these components separately, issuing a separate CC for each 
component once that component has passed type evaluation criteria.  Notations made on the CC by the evaluator 
typically provide an indication of the compatibility and/or non-compatibility of a component with other separable 
components. 

During the discussion, it was mentioned that several U.S. scale manufacturers, including some who were represented 
in the room, design and manufacture smart “J” boxes.  Mr. Flocken, Mettler-Toledo, Inc., noted that internationally, 
as many as seven different components of a scale are type evaluated using test criteria contained in OIML 
Recommendations.  He questioned whether the sector might want to further research the capabilities of “smart “J” 
boxes” and possibly consider developing type evaluation criteria to evaluate them as separate component of a 
weighing system.   

Conclusion: 
The sector agreed to form a small work group to study the capabilities of this equipment and determine whether or 
not type evaluation criteria should be developed to evaluate them as a separate component.   

NEXT SECTOR MEETING 

Two locations for the 2012 NTETC Weighing Sector Meeting are being considered: 

1. Annapolis, Maryland; or  
2. Ottawa, Canada 

Additionally, the sector considered August 28-29, 2012 being the most probable dates for the next meeting.   
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National Type Evaluation Technical Committee (NTETC) 
Weighing Sector Meeting Summary  

August 28-29, 2012 / Annapolis, Maryland 

INTRODUCTION 

The charge of the NTETC Weighing Sector is important in providing appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code, 2.20 
Scales, 2.22 Automatic Bulk Weighing Systems, and 2.24 Automatic Weighing Systems.  The sector’s 
recommendations will be presented to the National Type Evaluation Program (NTEP) Committee each January for 
approval and inclusion in NCWM Publication 14 Technical Policy, Checklists, and Test Procedures for national type 
evaluation. 

The sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the 
NTEP Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other 
registered parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 
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Table B 
Glossary of Acronyms and Terms 

 
Acronym Term Acronym Term 

CC Certificate of Conformance NTEP National Type Evaluation Program 

DES Digital Electronic Scales NTETC National Type Evaluation Technical 
Committee 

GIPSA Grain Inspection, Packers and 
Stockyards Administration OIML International Organization of Legal 

Metrology 
LMD Liquid Measuring Device OWM Office of Weights and Measures 
MRA Mutual Recognition Agreement R Recommendation 

NCWM National Conference on Weights 
and Measures S&T Specifications and Tolerances 

Committee 
MC Measurement Canada SMA Scale Manufacturers Association 

NEWMA Northeastern Weights and 
Measures Association WS National Type Evaluation Technical 

Committee Weighing Sector 
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Details of All Items 
(In order by Reference Key) 

CARRY-OVER ITEMS 

1. Recommended Changes to NCWM Publication 14 

Source:  
Mr. Harshman, National Institute of Standards and Technology (NIST) Technical Advisor provided the sector with 
specific recommendations for incorporating test procedures and checklist language based upon actions of the 2012 
NCWM Annual Meeting.  The sector was asked to briefly discuss each item and, if appropriate, provide general 
input on the technical aspects of the issues. 

1.a. Item 320-4 UR.1.2. Grain Hopper Scales, Table T.1.1. Tolerance for Unmarked Scales, and Table 7.a. 
Typical Class of Device for Weighing Applications  

Source:   
2012 S&T Committee Final Report 

Background / Discussion: 
See the Final Report of the 2012 NCWM S&T Committee Agenda Item 320-4 for the adopted language and 
additional background information on the item to amend HB-44 Scales Code paragraph UR.1.2. Grain Hopper 
Scales, Table T.1.1. Tolerances for Unmarked Scales, and Table 7a. Typical Class or Type of Device for Weighing 
Applications to clarify the applicable tolerances for hopper scales used to weigh grain (both unmarked and marked 
as Class III).   
  
Conclusion:   
The WS agreed with the NIST Technical Advisor recommendation that no changes to Publication 14 are needed.   
 

1.b. Item 320-3. N.3.1.2.  Interim Approval 

Source: 
2012 S&T Committee Final Report 

Background / Discussion:   
See the Final Report of the 2012 NCWM S&T Committee Agenda Item 320-3 for the adopted language and 
additional background information on the item to amend HB-44 Scales Code paragraph N.3.1.2. Interim and 
complete additional editorial title changes to paragraphs N.3.1. and N.3.1.1. to clarify the type of tests conducted for 
an interim approval and to specify how quickly officials are to be notified when scales are repaired and placed in 
temporary service with an interim test.  
   
Conclusion:   
The WS agreed with the NIST Technical Advisor recommendation that no changes to Publication 14 are needed.   
 

1.c. Item 320-6 Appendix D - Definitions (Reference Weight Car) 
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Source: 
2012 S&T Committee Final Report 

Background / Discussion: 
See the Final Report of the 2012 NCWM S&T Committee Agenda Item 320-6 for the adopted language and 
additional background information on the item to amend the definition of “reference weight car” in Appendix D of 
HB-44.  
 
Conclusion:   
The WS agreed with the NIST Technical Advisor recommendation that no changes to Publication 14 are needed.   

2. Digital Electronic Scale (DES) Section 42. Zero-Load and Tare Adjustment – Monorail 
Scales Rounding of Intermediate Values in an Equation 

Source:  
Mr. Cook, Retired NIST Technical Advisor, OWM (2011 NTETC Weighing Sector Agenda Item 2)  

Background / Discussion: 
NCWM Publication 14 DES Section 42 Zero-Load and Tare Adjustment - Monorail Scales currently reflects 
language in NIST Handbook 44 regarding the setting of zero and tare values that are less than 5% of the scale 
capacity to within 0.02% of scale capacity according to NIST Handbook 44 Scales Code paragraphs S.2.1.4 
Monorail Scales and S.2.3.1.Monorail Scales Equipped with Digital Indications.  For example, a 1000 lb x 1 lb 
monorail scale shall have the capability to set tare values up to 50 lb to within a resolution of 0.2 lb (1000 x 0.02%).   

At the 2010 NTETC Weighing Sector Meeting, the sector agreed to recommend that NCWM Publication 14 Section 
42 be amended to clarify rounding of values by adding a new Section 42.3. stating that “rounding is not performed 
until the last mathematical operation to reduce the uncertainty of the net weight calculation.”   

The sector also discussed the potential differences and verification of rounding when net weights are determined 
using a digital indicator's internal or displayed resolution of the gross weight. 

At the 2011 NTETC Weighing Sector Meeting, the sector agreed that test criteria needs to be developed to verify 
whether or not scales submitted for type evaluation comply with the tare requirements in NIST Handbook 44 Scales 
Code paragraph S.2.3.1.  A few members of the sector agreed to work on developing possible test criteria that could 
be added to NCWM Publication 14 to verify whether a device submitted for type evaluation complies.  It was also 
agreed that the work group would seek input from Mr. Ainsworth, United States Department of Agriculture 
(USDA)/Grain Inspection Packers and Stockyard Administration (GIPSA) and Mr. Vande Berg, Vande Berg Scales, 
when developing the test criteria. 

Following the 2011 NTETC Weighing Sector Meeting, Mr. Cook, NIST, OWM, contacted Mr. Vande Berg for his 
input on the proposed development of procedures to determine if net weights are determined using the digital 
indicator's internal or displayed resolution of the gross weight in the calculation of the net weight and verify that tare 
weights that are smaller than the verification scale division “e” are not rounded to the value of “e” when calculating 
net weights for both static and dynamic monorail scales.  It should also be noted that NIST Handbook 44 Scales code 
paragraph S.1.2.2.1. Class I and II Scales and Dynamic Monorail Scales allows Class III and unmarked dynamic 
monorail scales to have a “d” value less than “e” unlike other Class III and unmarked scales. 
 
Mr. Vande Berg stated that he was concerned that the language recommended by the sector in 2010 will cause a 
much more confusing issue with inspectors and packers.  He was unaware of any packer that currently sends gross 
weights in 1 lb divisions and applies a 0.1 lb tare anymore.  This confusion in 1997 or so was dealt with by the State 
of NE and Packers and Stockyards (Mr. Onwiler and Mr. Blachford in attendance) before the provision allowing 
different values of “e” and “d” was added to NIST Handbook 44 in 1999.   
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Mr. Vande Berg added that there has been little to no confusion and he believes that this issue had been previously 
addressed and does not currently exist in the major packers since the adoption of paragraph S.1.2.2.1.  The value of 
“e” in dynamic monorails is basically always 1.0 lb.  There is some confusion about the value of “d” in dynamic 
monorails.  Most states allow, and Packers and Stockyards encourages (in Mr. Vande Berg’s opinion a good thing), 
scales to display in 0.1 lb divisions regardless of the scale division value listed on the NTEP Certificate of 
Conformance (CCs) since the producer (cattle seller) is virtually never in attendance at the time of the transaction 
(which takes place in the packing plant so no transaction confusion due to the difference between “d” and “e” 
exists).  This allows both the Packers and Stockyards inspector and the service agent the ability to more accurately 
gauge the performance of the dynamic scale during static and dynamic testing that is also recorded in 0.1 lb 
divisions.  States like Illinois require scales comply with the value of “d” specified on the CC, which in Vande Berg 
Scale’s case is 0.2 lb, thus hurting both the packers maintenance people and the Packers and Stockyards inspection. 
 
Mr. Vande Berg believes that accurately arriving at two net weight “d” values first, and then summing the net 
weights (by adding them together), makes more sense and is more in line with how MOST packers operate.    
Taking tare after adding gross weight values for cattle monorails (especially) will cause considerable trouble and in 
his opinion not a good way to handle the potential rounding error problem that he doesn’t believe exists significantly 
in the field anymore.  Field problems with subtraction and rounding may stem from weight indication manufacturers 
or unknowing dealers that are simply not accurately calculating net weight values because their equipment may not 
be capable of S.2.3.1. Monorail Scales Equipped with Digital Indications (this is often the case as most indicator 
manufacturers do not understand the monorail tare requirement).  Vande Berg Scales generally insist that the tare is 
subtracted inside the indicator because of those potential rounding error issues. 
 
Mr. Vande Berg recommended that the sector review the language that was added to NCWM Publication 14 DES 
Section 42.3 to clarify that in the case of cattle, where the net weights of two half-carcasses are added together, the 
net weights of the individual weighments remain in the “d” values and that the summed weight will then be rounded 
to the value of “e”.  To avoid controversy on this topic, he recommended the language in Section 42.3 be replaced 
with a statement such as “tare weight subtraction must always be done with weight values that are equal in division 
size to “d” or less of the scale.”   
 
Technical Advisors Note:  In the case of dynamic monorail scales, d < e ≤ 10 d, as specified in Scales code 
paragraph S.1.2.2.1.Class I and II Scales and Dynamic Monorail Scales.  In the case of static monorail scales, the 
value of “e” must be equal to or less than the value of “d,” as specified in paragraph S.1.2.2.2. Class III and IIII 
Scales.   
 
An additional recommendation made by Mr. Vande Berg was to modify the language in the first sentence of Scales 
code paragraphs S.2.3.1.Monorail Scales Equipped with Digital Indications and S.2.1.4. Monorail Scales by adding 
the words “at least” to the first sentence of each paragraph so that the ending portion of those sentences would read 
as follows:  
 

“means shall be provided for setting the zero-load balance to within at least 0.02% of scale capacity.”   

 
The sector may wish to consider Mr. Vande Berg’s additional recommendation as changing the language of these 
two NIST Handbook 44 paragraphs may impact the application of NCWM Publication 14 DES Section 42.1.    
 
Since there have been few rounding problems discovered by Packers and Stockyards since the issue was raised in 
2010, the sector may want to discuss the need for developing additional procedures to determine if net weights are 
determined using the digital indicator's internal or displayed resolution of the gross weight in the calculation of the 
net weight, and verify that tare weights that are smaller than the verification scale division “e” are not rounded to the 
value of “e” when calculating net weights for both static and dynamic monorail scales.    
 
Mr. Vande Berg recommended the following changes to NCWM Publication 14, Section 42: 
 
42.  Zero-Load and Tare Adjustment - Monorail Scales 

Code References: S.2.1.4. and S.2.3.1. 
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Under the regulations of the Packers and Stockyards Administration, the rollers and hooks used on monorail 
scales within a facility are required to be nearly the same weight. Since dynamic monorail scales typically 
have scale verification (e) divisions of 1 lb, a monorail scale must be capable of setting tare weights that are 
less than 5% of the scale capacity to a weight value less than the displayed scale division. This reduces the 
rounding error in the tare weight that would otherwise be present if   the tare weight were rounded to the 
nearest displayed scale division. 

2.1. Means must be provided for setting the zero-load balance and any tare 
value less than 5% of the scale capacity to within 0.02% or less of scale 
capacity. 

 Yes   No   N/A 

2.2. For an in-motion system, the conditions above must be automatically 
maintained. 

 Yes   No   N/A 

2.3. Rounding to the value of (e) is not performed until the last mathematical 
operation to reduce the uncertainty of the summed net weight calculation. 

 Yes   No   N/A 

 
For additional background information relative to this item and actions taken by the NTETC Weighing Sector 
during its 2010 and 2011 meetings go to: ncwm.net/content/weighing-archive 

Conclusion:   
Mr. Vande Berg, Vande Berg Scales, and Mr. Arce, GIPSA, were present at the 2012 WS meeting to assist in 
explaining and answering questions relative to this item.  They reviewed with members of the WS some of the more 
typical procedures used by U.S. meat packing companies to determine the weight of animal carcasses obtained from 
monorail scale systems of varying design.  As part of that discussion, they also identified some concerns they had 
relative to some of the weighing practices and designs of some of the monorail scale systems.   Two main concerns 
were identified and discussed:  

1. The additional rounding error caused by weighing two halves of an animal carcass separately on a scale 
with digital indication, and 

2. The taking of tare to an increment different from the displayed scale division.  
 
The WS considered whether any of the current requirements in HB-44 might already address the concerns raised by 
Mr. Vande Berg and Mr. Arce and concluded that they did not.   It was then suggested, and the WS agreed, that 
HB-44 should first be amended, rather than Publication 14, because the evaluation criteria in Publication 14 is 
intended to determine whether or not equipment submitted for type evaluation complies with HB-44 requirements.  
Thus, it would be inappropriate to develop type evaluation criteria to address issues that have no corresponding 
HB-44 requirement.  For this reason, the WS agreed to take no action on the item pending possible future changes to 
HB-44.  Mr. Vande Berg and Mr. Arce agreed to develop, with the assistance of Mr. Harshman, NIST Technical 
Advisor, an NCWM Form 15 proposal to amend HB-44 and address all concerns.    

3. Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User 
Interface 

Sources:  
• 2009 NTETC Software Sector Agenda Item 3 and 2010 S&T Item 310-3 G-S.1. Identification. (Software) 
• 2010 Final Report of the S&T Committee: ncwm.net/content/annual-archive 
• 2010 Software Sector summary:  ncwm.net/content/software-archive 
• 2011 Software Sector summary: ncwm.net/content/software-docs 
• 2011 Final Report of the S&T Committee (Publication 16 and addendum sheets): ncwm.net/content/annual-

archive 
• 2012 Software Sector summary: http://ncwm.net/content/software-docs 

Background / Discussion:  

http://ncwm.net/content/software-docs
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Local weights and measures inspectors need a means to determine whether equipment discovered in the field has 
been evaluated by NTEP.  If so, the inspector needs to know at a minimum the CC number.  From this starting point, 
other required information can be ascertained.  NIST Handbook 44 currently includes three options for marking of 
the CC: 

1. Permanent marking 
2. Continuous display 
3. Recall using a special operation 

Additional background information relative to this item can be found in 2012 NCWM Publication 16 at: 
ncwm.net/content/annual-archive 

At the 2011 NCWM Annual Meeting, the S&T Committee agreed to change the status of this item to Developing 
because the item was lacking enough information for full consideration and a full proposal has yet to be developed. 

At the 2011 NTETC Weighing Sector Meeting the sector agreed to take no additional action on this item pending 
further development of the item by the NTETC Software Sector. 

During the 2012 Software Sector Meeting, Mr. Truex, NTEP Administrator, discussed the difficulty there has been 
in coming to a consensus on these issues with a representative of the NTEP Committee.  Suggestions from NTEP to 
come to some resolution has been to write an article for the newsletter (which Mr. Bliss, Mettler-Toledo, LLC, had 
already done, to no effect), sending a questionnaire to the NTEP community, asking what they’d like to see, and 
sending a representative from this sector to the S&T Committee.  
 
Mr. Roach, California Division of Measurement Standards, was concerned that some people may want to interpret 
G-S.1. (c) as requiring a serial number for software.  Mr. Lewis, Rice Lake Weighing Systems, Inc. pointed out that 
the computer that the software was running on could have the serial number, not the software itself.  That shouldn’t 
matter, regardless.  
 
Mr. Bliss, Mettler-Toledo, LLC, pointed out that the terminology in G-S.1., “All equipment” could be interpreted to 
mean that it doesn’t apply to software.  It was proposed that G-S.1.(c) be amended to add “and software.”  Mr. Bliss 
suggested submitting a document explaining the reasoning behind the proposed changes, rather than assume that the 
text is self-explanatory.  Making a presentation to the various committees on the subject in addition would be 
beneficial as well. If a document is written, perhaps the examples given in G-S.1.(d)(3)(a) can be eliminated. 
“Metrologically significant” isn’t explicitly defined, but it’s been used since time immemorial. 
 
Attempts to modify G-S.1.1. have been controversial, both in this meeting and in other committees.  Unfortunately, 
there has been little constructive feedback from the other committees.  It would probably be easier to incorporate 
specific examples given in G-S.1.1.(b)(3) in NCWM Publication 14.  After some discussion, the previously proposed 
language was modified slightly to address some of the concerns received via feedback from other sectors and 
interested parties: 
 
NIST Handbook 44 – Software Sector Proposed modifications to 2012 Publication 16 Developing Item 360-2 G-S.1. 
Identification. (Software) Proposed modifications are described below and shown in shaded text): 
 
The Software Sector modified the Developing item by deleting the proposed additional language in the first sentence in 
paragraph G-S.1. to read as follows: 
 

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement process but not 
having any metrological effect, and software-based devices covered in G-S.1.1. Location of Marking Information*, shall 
be clearly and permanently marked for the purposes of identification with the following information:  
 
(a) the name, initials, or trademark of the manufacturer or distributor;  

(b) a model identifier that positively identifies the pattern or design of the device;  

(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms may be followed 
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by the word “Number” or an abbreviation of that word. The abbreviation for the word “Number” shall, as a 
minimum, begin with the letter “N” (e.g., No or No.). The abbreviation for the word “Model” shall be “Mod” or 
“Mod.” Prefix lettering may be initial capitals, all capitals, or all lowercase.  
[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  

 

The Software Sector modified the Developing item by replacing the proposed reference to “software-based electronic 
devices” with the single word “software” to read as follows: 

(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts and not-built-for-
purpose software-based electronic devices software; 
[Nonretroactive as of January 1, 1968]  
(Amended 2003)  

(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as 
the required serial number.  
[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and abbreviations for the word 
“Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, Ser. No., and S. No.).  

[Nonretroactive as of January 1, 2001]  

The Software Sector modified the Developing item by deleting the proposed reference to “software-based electronic 
devices” to read as follows: 

(d)  the current software version or revision identifier for not-built-for-purpose software-based electronic devices;  
[Nonretroactive as of January 1, 2004]  
(Added 2003) (Amended 20XX) 

(1)  The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required version or revision.  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(2)  Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be followed by 
the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, begin with the letter “R” 
and may be followed by the word “Number.” The abbreviation for the word “Number” shall, as a minimum, 
begin with the letter “N” (e.g., No or No.).  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

The Software Sector modified the Developing item by adding a new subparagraph G-S.1. (d) (3) to read as follows: 

(3) The version or revision identifier shall be accessible via the display. Instructions for displaying the version 
or revision identifier shall be described in the CC. As an exception, permanently marking the version or 
revision identifier shall be acceptable under the following conditions: 

(a) The user interface does not have any control capability to activate the indication of the version or 
revision identifier on the display, or the display does not technically allow the version or revision 
identifier to be shown (analog indicating device or electromechanical counter) or 

(b) the device does not have an interface to communicate the version or revision identifier. 

(e)  an NTEP CC number or a corresponding CC Addendum Number for devices that have a CC.  

(1) The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP CC,” 
“CC,” or “Approval.” These terms may be followed by the word “Number” or an abbreviation of that word. 
The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.)  
[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the disassembly of a part 
requiring the use of any means separate from the device.  
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(Amended 1985, 1991, 1999, 2000, 2001, 2003, and, 2006 and 201X) 

G-S.1.1. Location of Marking Information for Not-Built-For-Purpose all Software-Based Devices. – For not-built-for-
purpose, software-based devices, either:  

The Software Sector modified the Developing item by reinstating references to subparagraphs “G-S.1. Identification (a), 
(b), and (e)” in paragraph G-S.1.1. (a) to read as follows: 
 

(a) The required information in G-S.1. Identification. (a), (b), (d), and (e) (a), (b), (d), and (e) shall be permanently 
marked or continuously displayed on the device; or  
 

 (b) The CC Number shall be:  

(1) permanently marked on the device;  

(2) continuously displayed; or  

(3) accessible through an easily recognized menu and, if necessary, a submenu. Examples of menu and submenu 
identification include, but are not limited to, “Help,” “System Identification,” “G-S.1. Identification,” or 
“Weights and Measures Identification.” one or, at most, two levels of access.   

 
(i) For menu based systems, “Metrology,” System Identification,” of “Help.” 

 
(ii) For Systems using icons, a metrology symbol “(M),” (SI),” or a help symbol (“?,” “I,” or and 

“I” within a magnifying glass). 
 

Note: For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be listed on the CC, 
including information necessary to identify that the software in the device is the same type that was evaluated.  

[Nonretroactive as of January 1, 2004]  

(Added 2003) (Amended 2006 and 20XX) 

The new language in G-S.1.1 reflects that the sector reached consensus on the following positions: 

• The software version/revision should (with very few exceptions – see D-31 5.1.1) be accessible via the user 
interface. 

• The means by which the software version is accessed must be described in the Certificate of Conformance 
(CC). 

 
In addition, it was asserted that the previously recommended changes to G-S.1.1 (b)(3) in fact are not really 
necessary; the current language of NIST Handbook 44 empowers the laboratories to enforce “easily recognizable” as 
they see fit.  In fact, the previously generated “list” of icons and menu options could certainly be used by the 
examining laboratories as part of the approval process (e.g. in NCWM Publication 14).  Of course, a manufacturer 
who is reviewing NIST Handbook 44 so as to develop an acceptable device may benefit from more explicit 
guidance.  Where does such guidance belong?  

Comments related to the circulated list included a comment from the Scale Manufacturers Association (SMA) 
suggesting that a definition is needed for “software-based devices.”  SMA opposed the definitions previously put 
forth by the sector.  It was suggested that perhaps SMA would be more amenable to a definition that doesn’t 
differentiate between software types.  

Since this item is currently defined as a Developing Item, it cannot be moved to a Voting Item at the 2012 NCWM 
Annual Meeting; it will have to wait until 2013.  In January of 2013, the item will be reviewed and a decision will be 
made whether or not to change the status of this item.  To upgrade the status of this item, the sector will need to 
explain the intent behind the proposed changes to G-S.1 and G-S.1.1.  
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Conclusion: 
It was reported that the Software Sector is still actively working on this item and that during the SMA meetings in 
April 2012 a member of that sector was present and had circulated that sector’s proposed modifications to members 
of the SMA for input.  The general view of most members of the SMA was favorable towards the proposed changes.  
Members of the WS were then offered the opportunity to provide an opinion on the modifications proposed, but no 
one opted to do so.    The WS agreed to take no additional action on this item pending further development of the 
item by the Software Sector. 

4. DES Section 70. - Performance and Permanence Tests for Railway Track Scales Used to 
Weigh In-Motion  

Source:  
Mr. Luthy, Stock Equipment Company, Inc. (2011 NTETC Weighing Sector Agenda Item 6) 

Background / Discussion:   
During the 2011 NTETC Weighing Sector Meeting, the sector discussed a weigh in-motion system using new 
technology that utilizes continuous rails (no “rail gaps”) on the approaches and weighing areas of the scale.  The 
submitter stated that the manufacturer was unable to offer this device for sale in the U.S. in commercial applications 
because current NTEP type evaluation criteria and NIST Handbook 44 requirements were written in such a way that 
makes it impossible for devices incorporating this new technology to comply.  For example, NIST Handbook 44 
Scales Code paragraph UR.2.4. Foundations, Supports, and Clearance requires clearance be provided around all live 
parts to the extent that no contacts may result.  NCWM Publication 14, DES Section 70, Inspect the Scale, Item 4 
Rail Gaps states that “the rail gaps should be set at 3/8 inch.”  The AAR Scale Handbook includes language that 
allows 1/8 inch to 5/8 inch rail gaps. 

The members of the sector agreed that they were not willing to recommend deleting references to the required gaps 
in the rail until it is proven that the new technology complies with the tolerances in NIST Handbook 44.  Thus, the 
sector recommended that the applicant move forward with performance testing to confirm that the new technology 
complies with the tolerances in NIST Handbook 44.  The sector agreed that data resulting from the performance 
testing needed to be submitted to the sector prior to the time that the 2012 NTETC Weighing Sector Agenda was 
developed or the item should not be included as a carryover item on that agenda.   

For additional background information relative to this item and actions taken by the NTETC Weighing Sector 
during its 2011 meeting go to: ncwm.net/content/weighing-archive 

Conclusion:  
Mr. Luthy, Stock Equipment Co., provided a brief update on the progress of the performance testing to date.  He 
reported that ongoing testing is still being conducted at the Association of American Railroads (AAR) 
Transportation Technology Center near Pueblo, Co.  Because the testing is still ongoing, the WS agreed to Mr. 
Luthy’s request to maintain the item as a Carryover item on the 2013 NTETC Weighing Sector Agenda providing a 
report resulting from the testing is submitted to the sector prior to the time that the 2013 NTETC Weighing Sector 
Agenda is developed.  Otherwise, the item should not be included as a Carryover item on the 2013 WS Agenda.   

5. DES Appendix C- Acceptable Abbreviations for Short Ton and Long Ton 

Source:  
Mr. Lewis, Rice Lake Weighing Systems, Inc. (2011 NTETC Weighing Sector Agenda Item 8) 

Background / Discussion:   
At the 2011 NTETC Weighing Sector Meeting, Mr. Lewis, Rice Lake Weighing Systems, Inc., recommended 
adding “tn” as an acceptable abbreviation for a U.S. short ton to the current list of acceptable abbreviation of “Ton” 
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or “TN.”  Mr. Lewis is also recommended that “lt” be added to the list of acceptable abbreviations for a long ton.  
He added that the Canadian Lab Manual, Part 2, Section Appendix-2A in the table for abbreviations and symbols 
accepted in Canada, metric ton is abbreviated by “t” and ton (short ton) is abbreviated by “tn.” 

The sector agreed to add “tn” to the table of Acceptable Abbreviations in Appendix C of NCWM Publication 14 as 
an acceptable abbreviation for short ton.  Mr. Harshman, NIST Technical Advisor, noted that the abbreviation “tn” 
does not exist in Appendix C of NIST Handbook 44 nor in NIST SP 811 and this change recommended by the sector, 
if approved, would add the abbreviation to only 1 portion of NCWM Publication 14 table, that is, to the portion titled 
Exceptions to General Tables of NIST Handbook 44.  The sector also agreed to delay taking any action on adding 
the abbreviation “lt” for long ton until the S&T Committee has had an opportunity to consider the proposal from Mr. 
Lewis, Rice Lake Weighing Systems, Inc., to amend NIST Handbook 44 by adding the abbreviations “tn” for short 
ton and “lt” for long ton.   

At the 2012 NCWM Interim Meeting, the original submitter, Mr. Lewis, Rice Lake Weighing Systems, Inc., 
requested that the proposal in the Interim Agenda be modified to remove the reference to long ton and its associated 
proposed abbreviation “lt”.  Mr. Lewis indicated that the intent of the proposal is to align U.S. and Canadian 
requirements and noted that the abbreviation “tn” is an acceptable Canadian abbreviation for short ton.  

Mr. Flocken, speaking on behalf of the SMA, suggested making the item Informational to allow for more discussion.  
He stated that SMA supports the abbreviation “tn” for short ton but not the long ton abbreviation “lt”. 

Mr. Ripka, Thermo Fisher Scientific, indicated that several different references for ton (short) have been used with 
belt-conveyor scale systems over the years.  For example, both lower case “t” and upper case “T” have been used to 
abbreviate short ton.  He stated that although he was not opposed to the item, more work is needed to ensure that 
references are consistent throughout all of NIST Handbook 44.   

The S&T Committee considered the comments received during the Open Hearings and agreed with the 
recommendation to amend the Units of Mass table on page C-19 of NIST Handbook 44 Appendix C as shown in 
Item Under Consideration.  The committee agreed that additional work was needed on this item.  The committee 
asked the NIST Technical Advisors to undertake a review of the references in NIST Handbook 44, the Canadian 
requirements, and NCWM Publication 14, and identify any additional changes that might be needed to ensure 
consistency.  Additionally, the committee is seeking input from the community on the impact that this item might 
have on existing scales in the marketplace.  The 2012 S&T Committee designated this item as an Informational 
Item. 

After the 2012 NCWM Interim meeting had concluded, NIST, OWM, in reviewing summary comments from the 
2011 SWMA fall meeting, discovered an additional reference on page C-6 of Appendix C, NIST Handbook 44 that 
SWMA had identified as needing to be changed in order to be consistent with the change proposed in the Item 
Under Consideration.  NIST, OWM suggested that the committee consider the following changes for future 
consideration of this item:   

Amend the abbreviation “t” representing the “net” or “short” ton on page C-6 of NIST Handbook 44 Appendix C to 
“tn” as follows:   

Avoirdupois Units of Mass6 

 [The “grain” is the same in avoirdupois, troy, and apothecaries units of mass.] 
 

1 µlb  = 0.000 001 pound (lb) 
2711/32 grains (gr) = 1 dram (dr) 
16 drams = 1 ounce (oz) 
 = 437½ grains 
16 ounces = 1 pound (lb) 
 = 256 drams 
 = 7000 grains 
100 pounds = 1 hundredweight (cwt)7 
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20 hundredweights = 1 ton (tn) 
 = 2000 pounds7 
 
In “gross” or “long” measure, the following values are recognized: 

112 pounds (lb) = 1 gross or long hundredweight (cwt)7 
20 gross or long hundredweights = 1 gross or long ton 
 = 2240 pounds 
6 When necessary to distinguish the avoirdupois dram from the apothecaries dram, or to distinguish the avoirdupois dram or 
ounce from the fluid dram or ounce, or to distinguish the avoirdupois ounce or pound from the troy or apothecaries ounce or 
pound, the word “avoirdupois” or the abbreviation “avdp” should be used in combination with the name or abbreviation of the 
avoirdupois unit. 
7 When the terms “hundredweight” and “ton” are used unmodified, they are commonly understood to mean the 100 pound 
hundredweight and the 2000-pound ton, respectively; these units may be designated “net” or “short” when necessary to 
distinguish them from the corresponding units in gross or long measure. 

Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
www.ncwm.net/content/2012pub-16 to review these documents. 

At the 2012 NCWM Annual Meeting, the committee acknowledged that the reference to “lt” is no longer under 
consideration.  Mr. Darrell Flocken, speaking on behalf of SMA, reiterated the comments he made at the Central 
Weights and Measures Association (CWMA) meeting and supported changing the item to Informational. 

NIST, OWM noted that the 2011 NCWM Publication 14 Belt-Conveyor Scale Systems type evaluation criteria 
provides a table on page BCS-4 that indicates the U.S. short ton may be identified as “ton” or upper case “T;” the 
metric ton as lower case “t;” and the U.S. long ton as upper case “LT.”  The following abbreviations appear in the 
2011 version of Publication 14 BCS systems type evaluation criteria:   

Unit Abbreviation 
       pounds lb or LB 

       U.S. short ton ton or T 

      U.S. long ton LT 

      Metric ton t 

       kilograms kg 
 
The abbreviation “T” for U.S. short ton in NCWM Publication 14 conflicts with the acceptable abbreviation for the 
U.S. short ton specified in Appendix C of NIST Handbook 44, which is “t.”  A search of the word “ton” in Appendix 
C of NIST Handbook 44 revealed that nowhere is upper case “T” used, although lower case “t” appears as an 
acceptable abbreviation for both the U.S. short (or net) ton (page C-6) and the metric ton (page C-19).  NIST, OWM 
is concerned that officials applying paragraph G-S.5.6.1. might be inclined to reject an upper case “T” as an 
acceptable abbreviation for the U.S. short (or net) ton even though NCWM Publication 14 indicates that the upper 
case “T” is acceptable.  Officials might also find it confusing if lower case “tn” were made an acceptable 
abbreviation for the U.S. short or net ton, given that the table on page BCS-4 of NCWM Publication 14 specifies 
lower case “t” as the acceptable abbreviation for the metric ton.    

NIST, OWM noted that even if everyone were to agree on different acceptable abbreviations for the U.S. short or 
net ton, the U.S. long ton, and the metric ton, it is not likely that this would completely resolve all the confusion 
relating to the value of the ton in commercial transactions.  The spelled-out version of the word “ton” is often used 
instead of its abbreviation to identify values displayed or recorded by a commercial device.  Thus, unless the word 
“ton” is further qualified using an appropriate clarifying preface such as metric, short, net, or long, it’s unclear as to 
which ton is being referenced when the word “ton” by itself is used to identify the unit of measure.    
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NIST, OWM suggested that the committee consider changing the abbreviation “t” (which refers to 1 ton (short), 
beneath the heading “Avoirdupois Units of Mass” on page C-6 of the 2012 version of NIST Handbook 44) to “tn” to 
avoid conflict with the recommended proposal.  NIST, OWM also noted that the abbreviation “lt” was erroneously 
left in the table. 

The committee agreed that the “lt” abbreviation for “1 ton, gross or long” in the table on page S&T 20 of 2012 
Publication 16 was erroneously left in the table from the original proposal and should be removed. 

The committee reiterated its request for input from the community on the impact that this item might have on 
existing scales in the marketplace and asks for input regarding what additional changes might be needed to the 
proposal prior to moving it forward. 

The committee recommended deleting the reference to “Long Ton” in the “Purpose” so that it reads as follows: 

“Purpose:  Establish uniform abbreviations for Short Ton.” 

The committee also recommended deleting the reference to “lt” in the “Units of Mass” table in the “Item Under 
Consideration” so that the reference for “1 ton, gross” reads as follows: 

1 ton, gross or long19 

Background information may be obtained online at: 
2011 NTETC WS Summary: 

http://ncwm.net/sites/default/files/meetings/weighing/2011/2011_Weighing_Meeting_Summary.pdf 
2012 S&T Interim Report: 

(http://www.ncwm.net/sites/default/files/meetings/annual/2012/S%26T%20docs/2012_Pub16_ST.pdf) 
2012 S&T Final Report:        
       (Link to be inserted) 
 
Conclusion:   
Mr. Harshman, NIST Technical Advisor, reviewed background associated with this item and reported that prior to 
the 2012 NCWM Annual Meeting, Mr. Ripka, Thermo Ramsey had expressed a concern that field officials might 
find it confusing if lower case “tn” were adopted as an acceptable abbreviation for short or net ton because the 
abbreviation “t” is considered an acceptable abbreviation for metric ton in Publication 14 BCS.   He also pointed out 
that even if the abbreviation “tn” was adopted, this would not clear up all the confusion surrounding the value of the 
ton in commercial transactions.  In cases where the word ton is spelled out and no abbreviation is used, additional 
qualifying words are needed to identify which ton is being referenced.  Mr. Lewis, Rice Lake Weighing Systems, 
Inc., commented that the proposal was intended to harmonize U.S. and Canadian requirements, noting that Canada 
accepts “tn” as an acceptable abbreviation for short ton.  Mr. Flocken, Mettler-Toledo, Inc., added that the change 
would make it easier for scale manufacturers if they could manufacture scales using a single acceptable 
abbreviation.   Luciano Burtini, MC, stated that upper case “T” is not permitted as an acceptable abbreviation for 
short or net ton as it is in Publication 14 BCS. The lower case “tn” is the acceptable Canadian abbreviation for short 
ton and lower case “t” is the acceptable abbreviation for metric ton.   Mr. Harshman, NIST Technical Advisor, will 
forward the sector’s comments and recommendations to the appropriate regional and NCWM committees for their 
consideration and comments. 

6. Sealing/Capabilities of Smart Junction Boxes 

Source:   
Mr. Payne, Maryland Department of Agriculture (2011 NTETC Weighing Sector Agenda Item 11) 
 
Background / Discussion:  

http://www.ncwm.net/sites/default/files/meetings/annual/2012/S%26T%20docs/2012_Pub16_ST.pdf
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At the 2011 NTETC Weighing Sector Meeting, Mr. Payne, Maryland Department of Agriculture, requested the 
sector’s guidance on the proper means of sealing, and assistance in determining the capabilities of a “smart junction 
box,”(aka “smart “J” box”) which was about to be submitted to the Maryland Laboratory for NTEP certification.  
Although not confirmed, it was Mr. Payne’s belief (based on discussions with an equipment manufacturer) that the 
“smart junction box” provided a means of remotely accessing calibration and/or configuration adjustments once 
installed in a scale.   

Mr. Truex, NTEP Administrator, pointed out that such adjustments can generally only be carried out through the 
indicator of a weighing system comprised of separable components (i.e., an indicator, weighing/load-receiving 
element, and load cells).  NTEP evaluates each of these components separately, issuing a separate CC for each 
component once that component has passed type evaluation criteria.  Notations made on the CC by the evaluator 
typically provide an indication of the compatibility and/or non-compatibility of a component with other separable 
components. 

During the discussion, it was mentioned that several U.S. scale manufacturers, including some who were represented 
in the room, design and manufacture smart “J” boxes.  Mr. Flocken, Mettler-Toledo, LLC, noted that internationally, 
as many as seven different components of a scale are type evaluated using test criteria contained in International 
Organization of Legal Metrology (OIML) Recommendations.  He questioned whether the sector might want to 
further research the capabilities of “smart “J” boxes” and possibly consider developing type evaluation criteria to 
evaluate them as separate component of a weighing system.   

The sector agreed to form a small work group to study the capabilities of this equipment and determine whether or 
not type evaluation criteria should be developed to evaluate them as a separate component.  Mr. Harshman, NIST, 
OWM agreed to organize the first teleconference to review the requirements for a Smart Junction Box.  
Additionally, the sector agreed that, the term “smart junction box” refers to a device that contains active components 
and is used to digitize the output of one or more analog load cells.  The box may include a processing component 
with or without software to scale or calibrate the digitized output.  The box transmits the weight information to an 
indicating element either via a wireless or wired connection. 

During the discussion of the November 3, 2011 teleconference, there was general agreement that, because the 
junction box contained active elements, it should be tested for environmental influence factors as described in NIST 
Handbook 44 Scales Code paragraph T.N.8.  It was also determined that there are two basic types of smart junction 
boxes; those that only digitize the load cell signal(s) and those that digitize and then calibrate the load cell signal(s).   

It was concluded that checklist procedures and language will be developed to describe the evaluation of this device 
type and that this would be submitted to the NTETC Weighing Sector at their next regularly scheduled meeting.  To 
accomplish this, a workgroup would be formed.  The workgroup would be made up of device manufacturers, 
representatives of NIST, OWM and NTEP, and lab personnel.  Mr. Langford, Cardinal Scale Manufacturing Co., 
volunteered to serve as the ad hoc chair of the workgroup and indicated the first step would be to develop a list of 
the devices of this type already assigned NTEP CCs.  Mr. Harshman, NIST, OWM, provided the contact 
information for the participants at the teleconference. 

The draft procedures and discussions were developed, reviewed, and agreed upon by the work group by the end of 
December 2011 and submitted to Mr. Truex, NTEP Administrator, and Mr. Harshman, NIST, OWM for discussion 
at the 2012 NTETC Weighing Sector Meeting.   

For additional background information relative to this item and actions taken by the NTETC Weighing Sector 
during its 2011 meeting go to: ncwm.net/content/weighing-archive 

Conclusion:   
Members of the sector, including the NTEP evaluators who were present at the meeting, voiced support to adding 
the draft evaluation criteria to Publication 14.  During the discussion, it was noted that the draft document was 
developed and borrowed heavily from criteria already existing in Publication 14.  The Sector agreed that the draft 
type evaluation criteria should be recommended for addition to the DES portion of Publication 14 as a new Section 
76 and that its title should be “Digital Controller Element for Load Cells.”  This new section should also be 
referenced in the DES Table of Contents beneath the heading titled: “Checklists and Test Procedures,” as a new 
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Section 76.  The draft evaluation criteria recommended for insertion into Publication 14 can be found in the 
Attachment section of this summary and is titled:  Attachment to agenda Item-6:  Sealing/Capabilities of Smart 
Junction Boxes. 
 

NEW ITEMS 

7. NCWM Publication 14 Load Cell Table 6 – Summary Table Examples  

Source: 
NTEP Administrator 
 
Background / Discussion:  
The NTEP Administrator was contacted by an individual questioning tolerance values for repeatability and creep 
shown in the example summary table in NCWM Publication 14 – Load Cells Table 6 “Example of a Summary Table 
for a Class III 3000 Single Load Cell” (the reported errors are shown in Table 6 in shaded text).  The individual 
reported that:  
  

1. The tolerance listed on the table should be the value from Table 3 - Tolerance for Class III Load Cells, page 
LC-10.  That is, the repeatability error of a Class III 3000 single cell requirement (from Table 3) should be 
0.7v (0-500v); 1.4v (501-2000v); 2.1v (2001-4000v); 3.5v (4001-10 000v), so the value of repeatability 
error shown on Table 6 should be other than 0.35v.  

 
2. Similar error on Creep (time dependence) of Table 6, the value should follow the mpe Table T.N.4.6., the 

value of creep shown on Table 6 should be 1.05v other than 1.5v. 
 

3. Same error on Creep change ( I20min-I30min) of Table 6, according to Table T.N.4.6., it should be 0.1575v 
(0.15 x mpe) other than 0.225v. 
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Table 6. 
Example of a Summary Table for a Class III 3000 Single Load Cell 

 
Summary Table 

(As requested in Item 12 of the load cell data format paper) 

a. 
  Critical Result Tolerance Result/Tolerance 

Load Cell Error 0.68 v 0.7 v 0.97 
 Repeatability Error 0.19 v 0.35 v 0.55 
 Temperature Effect on MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 
 Creep (time dependence) 0.98 v 1.5 v 0.65 
 Δ Creep = I20 min – I 30 min 0.09 v 15 x |mpe| = 0.225 v 0.40 
 Creep Recovery 0.17 v 0.5 v 0.34 
 Effect of Barometric Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

 
Table 3. 
Tolerance for Class III Load Cells 

NIST Handbook 44 
Reference Single Cell Requirement Multiple Cell Requirement 

Load Cell Error 
Table 6., Class III; 
T.N.3.2. and 
T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 – 500v 0.35v 0 – 500v 0.50v 
501 – 2000v 0.70v 501 – 2000v 1.00v 

2001 – 4000v 1.05v 2001 – 4000v 1.50v 
4001 – 10 000v 1.75v 4001 – 10 000v 2.50v 

peatability Error; T.N.5. 
and T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 – 500v 0.70v 0 – 500v 1.00v 
501 – 2000v 1.40v 501 – 2000v 2.00v 

2001 – 4000v 2.10v 2001 – 4000v 3.00v 
4001 – 10 000v 3.50v 4001 – 10 000v 5.00v 

Temperature Effect on 
Minimum Dead Load 

Output; T.N.8.1.3. 
and T.N.8.1.1. 

0.7 vmin/5 °C 0.7 vmin/5 °C 

Effects of Barometric 
Pressure; T.N.8.2. 

Applicable only to specified load cells 
1 vmin/1kPA 

Applicable only to specified load cells 
1 vmin/1kPA 

  
The sector was asked to review the information provided by Mr. Truex, NTEP Administrator, and agree on an 
appropriate recommendation to address the reported inaccuracies in NCWM Publication 14 Load Cells Table 6 - 
Example of a Summary Table for a Class III 3000 Single Load Cell (e.g., correcting or deleting Table 6, or other 
possible solutions).  

Conclusion:  
Mr. Truex, NTEP Administrator, reported that Publication 14 Load Cell Table 6 had been created a very long time 
ago and that the validity of some of the values in the table was currently being questioned.  He supported 
maintaining the table in Publication 14 and asked that the load cell experts from the WS verify the correctness of the 
values being questioned.  Members of the WS reviewed the values in Table 6 and could not determine how some of 
the values were determined or derived.  Consequently, the WS agreed to maintain this item as a Carryover item on 
their 2013 agenda to allow additional time for input from load cell experts.  It was agreed that Mr. Rusk,  Coti 
Global Sensors, Mr. Upright, Vishay Transducers, Inc., Mr. Flocken, Mettler-Toledo, Inc., Mr. Langford, Cardinal 
Scale Manufacturing, Inc., and Mr. Harshman, OWM, would consult with load cell experts in an effort to verify and 
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make corrections to the values in the table where needed.  Mr. Harshman offered to consult with Mr. Chesnutwood, 
NIST Force Lab, regarding this effort.   
 
Shortly after the 2012 WS meeting had concluded, Mr. Chesnutwood provided a review of the values in Table 6 and 
made corrections where necessary.  A corrected version of the table, shown below, incorporating Mr. 
Chesnutwood’s changes, was then circulated to all members of the Sector who were in attendance at the 2012 WS 
meeting.  Members were asked to vote on whether the corrections to the values in the table should be completed or 
the item remain as a Carryover item on the 2013 WS agenda.  All members responding to the poll, with the 
exception of one member choosing to abstain, voted in favor of making the corrections included in the table.  For 
this reason it was decided that the corrected version of the table would be submitted to the NTEP Committee in 
January 2013 with the recommendation from the WS that it be included in the next version of Publication 14.  Three 
members of the WS representing load cell manufacturers did not respond to the poll that was taken. Because those 
three represented a majority of the load cell manufacturers present during the WS meeting, it was decided that the 
item would still remain as a Carryover item on the 2013 WS agenda to provide additional confirmation by the WS, 
including more desired representation by the load cell manufacturers, that the changes made to the table were 
correct.  
 
 

Table 6 (Corrected) 
Example of a Summary Table for Class III 3000 Single Load Cell 

Summary Table 
(As requested in Item 12 of the load cell data format paper) 

 

  Critical Result Tolerance Result/Tolerance 
Load Cell Error 0.68 v 0.7 v 0.97 

 Repeatability Error 0.19 v 0.35 v  0.7 v 0.55 0.27 
 Temperature Effect on MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 
 Creep (time dependence) 0.98 v 1.5 v 1.05 v 0.65 0.93 
 Δ Creep = I20 min – I 30 min 0.09 v 0.15 x |mpe| = 0.225 v 

0.1575 v 
0.40 0.57 

 Creep Recovery 0.17 v 0.5 v 0.34 
 Effect of Barometric Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

8. NCWM Publication 14, NTEP Administrative Policy 

Source 
NTEP Administrator 
 
Background/Discussion 
NCWM is working to revise NCWM Publication 14, Administrative Policy to put it in a more logical order and 
more understandable form.  The purpose is not to change the intent of the publication, rather to realign and clarify 
sections as necessary.  Sectors, committees and the NTEP labs are asked to review the revised section, NTEP 
Administrative Policy” and provide feedback. 

Conclusion:   
Mr. Truex reported that the NTEP Board of Directors maintains responsibility of Publication 14 Administrative 
Policy and that this document had been recently revised and is currently in draft form.  A copy of the draft revision 
was provided to members of the sector and they were asked to provide a review and report any concerns to Mr. 
Truex prior to the NTEP Committee meeting planned in early October 2012.  Mr. Harshman, OWM, commented 
that he noticed that the revised draft uses the acronym WMD to reference the NIST Office of Weights and Measures 
and that a global search of the document should be performed to correct this oversight. The draft revision of 
Publication 14 Administrative Policy can be found in the NTETC Sector Section of the www.ncwm.net website.  
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9.   Next Sector Meeting 

The WS agreed to conduct their next meeting in Albany, NY on Tuesday and Wednesday, August 27 and 28, 2013. 
Mr. Morabito, NY State Weights and Measures, was asked by Mr. Truex to provide the names of three hotels in the 
area to accommodate members of the sector during their visit.  Mr. Morabito stated that Mr. Sikula, Director of NY 
State Weights and Measures, hopes to be able to offer a tour of the new lab at that time.  
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Des Moines, IA 50014 
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E. william.arce@usda.gov 
 
Steven Beitzel 
Systems Associates, Inc. 
1932 Industrial Drive 
Libertyville, IL 60048 
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E. SJBeitzel@Systemsassoc.com 
 
Luciano Burtini 
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2008 Matera Avenue 
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E. luciano.burtini@ic.gc.ca 
 
Darrell Flocken 
Mettler-Toledo, Inc. 
1150 Dearborn Drive 
Worthington, OH 43085 
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E. darrell.flocken@mt.com 
 
Rick Harshman 
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100 Bureau Drive, Stop 2600 
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E. richard.harshman@nist.gov 
 
Ken Jones 
California Division of Measurement 
Standards 
6790 Florin Perkins Road Suite 100 
Sacramento, CA 95828 
P. (916) 229-3052 
E. kenneth.jones@cdfa.ca.gov 
 
 
 
 
 
 

 
 
 
 
 
Takashi Kawazoe 
New Brunswick International Inc. 
76 Veronica Ave. 
Somerset, NJ  08873 
P. (732) 828-3633 
E. tkservice@nbidigi.com 
 
Stephen Langford 
Cardinal Scale Manufacturing Co. 
203 East Daugherty Street 
Webb City, MO 64870 
P. (417) 673-4631 
E. slangford@cardet.com 
 
Paul A. Lewis, Sr. 
Rice Lake Weighing Systems, Inc. 
230 West Coleman Street 
Rice Lake, WI 54868-2404 
P. (715) 234-9171 ext.5322 
E. plewis@ricelake.com 
 
Ed Luthy 
Stock Equipment Co., Inc. 
108 Wade Drive 
Dover, OH 44622 
P. (440) 241-0194 
E. ed.luthy@stockequipment.com 
 
Eric Morabito 
New York State Weights and Measures 
10 B Airline Drive 
Albany, NY 12235 
P. (518) 457-3452 
E. Eric.Morabito@agriculture.ny.gov 
 
Joe Morrison 
Ohio Department of Agriculture 
Weights and Measures 
8995 East Main Street, Building 5 
Reynoldsburg, OH 43068 
P. (614) 728-6290 
E. jmorrison@agri.ohio.gov 
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Edward Payne 
Maryland Department of Agriculture 
50 Harry S. Truman Parkway 
Annapolis, MD 21401 
P. (410) 841-5790 
E. edward.payne@maryland.gov 
 
Frank Rusk 
Coti Global Sensors 
5709 Highway 53 
Harvest, AL 35749 
P. (256) 852-9900 
E. frank@cotiglobal.com 
 
Samuel Sagarsee 
Emery Winslow Scale Co. 
4530 North 25th Street 
Terre Haute, IN 47805 
P. (812) 466-5265 ext.112 
E. srsagarsee@winslowth.com 
 
Byron School 
USDA, GIPSA 
1400 Independence Ave. SW 
Washington, DC 20250 
P. (202) 720-0280 
E. Byron.C.School@usda.gov 
 
Louis Straub 
Fairbanks Scales, Inc. 
3056 Irwin Drive S.E. 
Southport, NC 28461 
P. (910) 253-3250 
E. lstraub@fairbanks.com 
 
James Truex 
National Conference on Weights and 
Measures 
88 Carryback Drive 
Pataskala, OH 43062 
P. (740) 919-4350 
E. jim.truex@ncwm.net 
 
Rob Upright, Jr. 
Vishay Transducers 
42 Countryside Road 
North Grafton, MA 01536 
P. (508) 615-1185 
E. rob.upright@vishaypg.com 
 
 
 

David Vande Berg 
Vande Berg Scales 
770 7th Street N.W. 
Sioux Center, IA  51250 
P. (712) 722-1181 
E. davevb@vbssys.com 
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ATTACHMENTS 

Attachment to agenda Item-6:  Sealing/Capabilities of Smart Junction Boxes 

 
National Type Evaluation Program 
Digital Controller Element for Load Cells 

Checklists and Test Procedures 
Revision A  Dec 28, 2011 

Purpose and Use 

This checklist is intended for use when conducting NTEP evaluations of new Digital Controller Elements (DCE) for 
Load Cells.  A DCE for Load Cells is defined as a device that accepts the analog output of one or more cells, 
converts the load cell output(s) to a single digital value and transmits that value to a display element where it is 
either displayed or processed further before display.  The DCE is typically housed in a separate enclosure and 
located adjacent to the load cell(s).  Calibration of the digital weight signal can take place either within the Digital 
Controller or within the Digital Weight Indicating (DWI) element.  Block diagrams of the three possible types of 
Load Cell Digital Controller are shown below: 
 

 
 
These checklists and test procedures apply if NTEP Certification is ONLY for this portion of the instrument.  
 

 
 

LOAD 
CELL(S) 

ANALOG 

SIGNAL CONDITIONING AND 
A/D CONVERSION CIRCUITRY 

AND COMPONENTS ONLY 
 
NO SEALABLE PARAMETERS 

DISPLAY ELEMENT CONTAINS 
SEALABLE PARAMETERS 

WIRED OR WIRELESS INTERFACE 

LOAD 
CELL(S) 

ANALOG 

SIGNAL CONDITIONING AND 
A/D CONVERSION CIRCUITRY 

AND COMPONENTS 
CONTAINING SEALABLE 

PARAMETERS 

DISPLAY ELEMENT CONTAINS NO 
SEALABLE PARAMETERS 

WIRED OR WIRELESS INTERFACE 



NTEP 2013 Interim Meeting Agenda 
Weighing Sector Meeting Summary 

NTEP - 22 

 

 
 
If NTEP Certification is for the signal conditioning element and the DWI element (the whole weight indicating 
element), use the Digital Electronic Scales (DES) examination procedure. 
 

 
NTEP Certification is not required for the DCE. 

 
NTEP Certification is required for the DCE. 
 
If both the DCE AND the associated DWI Element are being evaluated as a single component, the test and checklist 
for Digital Electronic Scales should be used.  If only the DCE is being evaluated, use this checklist and test 
procedure. 
 
The checklist is designed so that the user can determine and record the conformance of the device with the elements 
of NIST Handbook 44 in a logical sequence.  The user should make copies of the checklist to serve as work sheets, 
preserving the original for reference.  In most cases, the results of evaluation for each element can be recorded by 
checking the appropriate response.  In some cases the user is required to record values, results or comments.  In 
those cases, space is provided.   

LOAD 
CELL(S) 

ANALOG 

SIGNAL CONDITIONING AND 
A/D CONVERSION CIRCUITRY 
AND COMPONENTS WITH OR 

WITHOUT SEALABLE 
PARAMETERS 

DWI ELEMENT WITH OR WITHOUT 
SEALABLE PARAMETERS 

WIRED OR WIRELESS INTERFACE 
\INTERFACE 

LOAD 
CELL(S) 
DIGITAL 

NO SIGNAL CONDITIONING, 
A/D CONVERSION CIRCUITRY 

AND COMPONENTS 
 
NO SEALABLE PARAMETERS 

DWI ELEMENT CONTAINS 
SEALABLE PARAMETERS 

WIRED OR WIRELESS INTERFACE 

LOAD 
CELL(S) 
DIGITAL 

NO SIGNAL CONDITIONING, 
A/D CONVERSION CIRCUITRY 

AND COMPONENTS WITH 
SEALABLE PARAMETERS 

DWI ELEMENT CONTAINS 
SEALABLE PARAMETERS 

WIRED OR WIRELESS INTERFACE 
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1. Marking Requirements 
 
Code Reference:  To Be Determined 
The minimum information to be marked on the Load Cell Digital Controller Element (DCE) includes the 
manufacturer’s ID, the Model Number and Prefix, the Serial Number and Prefix and the Certificate of Conformity 
Number (CC).  If the DCE is intended to operate accurately over a temperature range that is narrower than  –10° C 
to 40° C (14° F to 104° F) then the operating temperature range must also be marked on the device.  If a narrower 
temperature range is specified, the range must be at least 54° F (30° C).  If the DCE contains calibration and setup 
information to calibrate the weight signal before transmission, it must also contain markings for the accuracy class 
and n-max.  The display element used to display the weight value from this device must contain markings for 
manufacturer’s ID, the Model Number and Prefix, the Serial Number and Prefix, the Certificate of Conformity 
Number (CC), the temperature range if not –10° C to 40° C (14° F to 104° F), the Nominal Capacity, the Value of 
the Scale Division “d”, and the value of “e” (required only if different than “d”). 
 
The lettering must be permanent as described in section 1. 
 

1.1 The Manufacturer’s ID, the Model Number and Prefix,   
the Serial Number and Prefix and Certificate of Conformity 
Number (CC) must be permanently marked on the device. 

   Manufacturer’s ID      Yes     No     N/A                                                                                                          
   Model Number and Prefix      Yes     No     N/A                                                                                                          
   Serial Number and Prefix      Yes     No     N/A                                                                                                          
   Certificate of Conformity      Yes     No     N/A                                                                                                          
 

1.2 The operating temperature range shall be marked if different Yes     No     N/A                                                                       
from –10° C to 40° C (14° F to 104° F). 

 
Figure 1.   
Examples of Marking Requirements for Various Device Configurations 
 

 
 
Mark with:      Mark with: 
 Manufacturer’s ID                  Manufacturer’s ID 
 Model Number and Prefix                  Model Number and Prefix 
 Serial Number and Prefix                  Serial Number and Prefix 
 Temperature Range if required                 Temperature Range if required  
 Certificate of Conformity Number                 Certificate of Conformity Number 
              Accuracy Class 
                                         Nominal Capacity 
                                                                                                            n-max 
              Scale Division d 
              Value of e (if different from d) 
                           CLC (vehicle, axle load and livestock1) 
              Section Capacity (for livestock1 and 
        Railway track scales) 
              Special Applications 
1  See Footnote 14 in Handbook 44 Scales Code Table S.6.3.b 

 
 
 
 

DIGITAL CONTROLLER 
ELEMENT 

 
Converts outputs from one or more 

load cells to a  
un-calibrated digital value 

DIGITAL WEIGHT INDICATING 
ELEMENT 

 
Accepts input from Digital Controller 

Element, calibrates and displays weight 
signal 
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Marking Requirements for DCEs that Do Not Output a Calibrated Weight Value 

 

 
 
Mark with:      Mark with: 
 Manufacturer’s ID           Manufacturer’s ID 
 Model Number and Prefix                  Model Number and Prefix 
 Serial Number and Prefix                  Serial Number and Prefix 
 Temperature Range if required                 Temperature Range if required  
 Certificate of Conformity Number                 Certificate of Conformity Number 
 Accuracy Class            Accuracy Class 
 Nominal Capacity                                      Nominal Capacity 
               nmax              nmax 

Scale Division, d                                                                   Scale Division, d 
               Value of e (if different from d)          Value of e (if different from d) 
               CLC (vehicle, axle load and livestock1)          CLC (vehicle, axle load and livestock1)  
              Section Capacity (for livestock1 and  
                Railway track scales) 
              Special Applications 
 

Marking Requirements for DCEs that Output Calibrated Weight Values 
 

1.3 If the device contains calibration data, the Accuracy Class        Yes     No     N/A                                                                                                          
and n-max shall be marked. 

 
1.4 The lettering for all markings must be permanent.     Yes     No     N/A                                                                                                          

 
 
2. Provision for Metrological Sealing of Adjustable Components or Audit Trail 
 
Code Reference  S.1.11. 
All components of a weighing instrument must comply with Section 10 of the Digital Electronic Scale Checklist if 
they have a metrological effect on the instrument or system.  DCE features, not addressed in this checklist, may be 
covered and shall comply with applicable sections in the Digital Electronics Scales Checklist.  (See Appendix A – 
Philosophy for Sealing, Typical Features and Parameters to be Sealed) 
 
Only those DCEs that contain sealable parameters are required to have a means of sealing the adjustments or contain 
an Audit Trail feature.  Those DCEs that ONLY digitize the load cell signal and do not contain any sealable 
parameters are not required to have security seals or Audit Trails.  
 
Verify that the Digital Controller Element (DCE) does NOT have sealable parameters and cannot adjust the 
accuracy of the weighing instrument. 
 

2.1 Does the Digital Controller Element (DCE) have sealable    Yes     No     N/A                                                                                                          
parameters or features?  See table of typical “Scale 
Features and Parameters” and DES Section 10 

Provisions For Metrological Sealing of Adjustable 
            Components or Audit Trail.  

DIGITAL CONTROLLER 
ELEMENT 

 
Converts outputs from one or more 

load cells to a calibrated digital 
weight value ready for display 

DIGITAL WEIGHT 
INDICATING ELEMENT 

 
Accepts input from Digital Controller 

Element and displays calibrated weight 
value 
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2.1.1 If yes, does the DCE Comply with the DES    Yes     No     N/A                                                                                                          

checklist Section 10, Provision for Metrological 
Sealing of Adjustable Components or Audit Trail? 

    Category 1                                           
    Category 2                                          
    Category 3                                          
 
3. Test Procedures for Influence Factors 
 
Introduction 
Influence factors are environmental variables that might affect the performance of the DCE.  Section T.N.8 of the 
Scales Code in NIST Handbook 44 specifies performance requirements for scales and scale components over given 
ranges.  The test equipment (e.g. thermometers, hygrometers, timing devices) must be sufficiently accurate that their 
errors do not significantly contribute to the measurement results.  The environmental chamber used must meet 
specified conditions as well.  In general, good laboratory practices must be followed. 
 
DCEs can be affected by changes in temperature, changes in the power supply voltage, EMC, interruption of weight 
data transmission media and possibly humidity depending on enclosure design.  The manufacturer of the DCE under 
evaluation must also provide a compatible DWI element that will be used to indicate the output of the DCE.  The 
following tests are appropriate for those DCEs that only digitize and transmit the weight information as well as those 
who also calibrate the weight signal and output the weight data in a calibrated format ready for display. 
 
Purpose 
The purpose of these tests is to determine the performance and operating characteristics of the DCE under test under 
loss of communication with the DWI element, at different ambient temperatures, and to determine the temperature 
effect on the no-load indication. 
 
Pre-Test  Conditions 

3.1 Test Equipment Needed: 
3.1.1 Environmental Chamber of sufficient capacity and temperature range 
3.1.2 Load Cell Simulator 
3.1.3 Calibrated Thermometer and Hygrometers 

 
3.2  Device to be Tested 

3.2.1 DCE 
3.2.2 DWI Element 
3.2.3 Interconnecting Cable (not required if interface is wireless) 

 
3.3  Conditions of Equipment Under Test 

3.3.1 The DCE shall be connected to the Load Cell Simulator following instructions provided 
in the manufacturer’s documentation.  Connect the DCE to the DWI Element following 
the manufacturer’s instructions (unless a wireless interface is used).  Connect the DCE 
and the DWI Element to a power source in accordance with the manufacturer’s 
instructions.  If equipped with power switche(es), turn both the DWI Element and DCE 
on and allow them to remain on for a period of time equal to or greater than the 
manufacturer’s recommendations. 

3.3.2 Verify that the DCE and DWI Element are operational by observing the weight display in 
response to changes in the setting of the Load Cell Simulator. 

3.3.3 Place the DCE and DWI Element within the environmental chamber and set the 
temperature to 20° C (68° F) or at the mid point of the temperature extremes if a 
temperature range other than the standard    –10° C to 40° C (14° F to 104° F) range is 
specified by the manufacturer. 

3.3.4 Prior to beginning the test, verify that the ambient humidity does not exceed 50 percent 
relative humidity and that the DCE and DWI Element are at thermal equilibrium. 
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3.4   Communications Interface Interruption 

3.4.1 The purpose of this test is to ensure that no erroneous weight information is transmitted 
when the communications interface between the DCE and DWI Element is interrupted.  
Increase the setting of the Load Cell Simulator until a reading within the range of 500 to 
5000 divisions is displayed by the DWI Element. Record the reading.  Remove the 
primary power from the DCE by unplugging its power cord or, if so equipped, remove 
the battery.  If the DCE receives its power from the DWI, it will be necessary to contact 
the manufacturer to determine the method to be used to disconnect it from its source of 
power.  Observe the DWI Element.  The weight value shown by the DWI Element 
should, within 2 seconds of interrupting communications, change to either a blank display 
or error message.  It should not be able to display, record or transmit a weight value 
under these conditions.  Restore power to the DCE.  Does the DWI Element indicate an 
error condition or blank display when the communications with the DCE is interrupted? 

                                      
Yes     No     N/A                                                                       

 
3.4.2 Repeat the test described in 3.4.1 above but rather than disconnecting the DCE from its 

power source, disconnect the communications cable or block the wireless signal if so 
equipped.  Does the DWI Element indicate an error condition or blank display when the 
communications with the DCE is interrupted? 

  Yes     No     N/A                                                                                                          
 
3.5 Effect of Temperature on Device Output 
 

Code References:  T.N.8.1 
  

3.5.1 The purpose of this test is to determine the effect of changes in temperature on the output 
of the device.  Place the DCE and DWI Elements within the environmental chamber.  
Connect the Load Cell Simulator or Load Receiving Element to the DCE and place the 
Load Cell Simulator or Load Receiving Element outside of the environmental chamber. 
Apply power to the DCE and DWI Elements according to the manufacturer’s 
instructions.  Set the environmental chamber to a temperature of 20° C if the full 
temperature range is being used or to the mid point of the temperature extremes if a 
temperature range other than the standard   –10° C to 40° C (14° F to 104° F) range is 
specified by the manufacturer.  If equipped, set the humidity to a setting not greater than 
50% relative humidity.  Allow the chamber and equipment under test to reach thermal 
equilibrium.  Verify that these conditions are maintained for a minimum of 3 hours. 

 
3.5.2 Using the Load Cell Simulator or Load Receiving Element, conduct at least two 

increasing and two decreasing load tests with at least five different test loads.  If the DCE 
contains calibration settings and transmits a calibrated weight to the DWI Element, the 
test points shall include the maximum test loads at each tolerance level.  If the DCE does 
not transmit a calibrated weight value to the DWI Element, it is not necessary to include 
the maximum test load at each tolerance level.   

 
3.5.3 Record the following information at each test load: 

a. Time and date 
b. Temperature 
c. Relative Humidity 
d. Test Load (mV/V or micro-strain) (or weight if a Load Receiving Element is 

used) 
e. Indication 
f. Error 
g. Performance Notes if appropriate 
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3.5.4 Increase the temperature of the environmental chamber to the maximum 
 temperature specified by the manufacturer not to exceed 40° C (104° F) and allow the 
device under test to stabilize for at least 3 hours.  Stability is assumed to have been reached when 
the intended temperature is maintained within ± 1° C (2°F) for a period of 10 minutes. 

 
3.5.5 Record the change in zero, if any, zero if necessary and repeat steps 3.5.2 and 3.5.3. 

 
3.5.6 Reduce the temperature to the minimum specified.  After the temperature has stabilized 

according to the definition in 3.5.4, allow the device under test to stabilize for a minimum 
of 3 hours. 

 
3.5.7 Record the change in zero, if any, zero if necessary and repeat steps 3.5.2 and 3.5.3. 

 
3.5.8 Increase the temperature to the temperature used in step 3.5.1 and, after the temperature 
has stabilized, allow the device under test to stabilize for a minimum of 3 hours. 

 
3.5.9 Record the change in zero, if any, zero if necessary and repeat steps 3.5.2 and 3.5.3. 

 
3.5.10 Additional tests at other temperatures within the specified range of temperatures may be 

conducted if so desired. 
 

3.5.11 If the DCE fails to meet tolerance requirements while conducting the tests in this section 
of the procedure, the manufacturer has the option of specifying a smaller temperature 
range.  If the DCE failed at only the original specified minimum or maximum 
temperature, the device need only be tested at the new specified minimum or maximum 
temperature.  It is not required to re-test over the entire newly specified temperature 
range. 

 
3.5.12 If the DCE fails to meet tolerance requirements while conducting the tests in this section 

of the procedure, the manufacturer may have the option to have the test data reanalyzed 
for a larger e-min and a smaller n-max.  Reanalyzing the data is only appropriate if the 
data were collected in an expanded display resolution to a resolution of one tenth of the 
specified e-min or with error weights if a load-receiving element was used in place of the 
Load Cell Simulator. 

 
3.5.13 Before the manufacturer requests a smaller e-min and/or a larger n-max based on the 

performance during an evaluation, they must submit documentation illustrating the 
changes made to the device or the manufacturing process, in order to improve the 
metrological performance of the device.  NTEP will require the submission of additional 
devices for temperature testing. 

 
3.5.14 Does the device under test perform over the specified temperature range within 

tolerance? 
  Yes     No     N/A                                                                                                          

 
3.6 Power Voltage Variations 
 

Code References:  T.N.8.3.1. 
The purpose of varying the power supply voltage is to determine the performance and operating 
characteristics of the Digital Device Controller that is under test at different voltage levels required 
by T.N.8.3.1. 

 
If the DCEs provided with an automatic zero tracking device, it may be in operation during the 
test, in which case the error at zero point shall be determined by recording the error at a test load 
several intervals above the zero tracking limits. 

 



NTEP 2013 Interim Meeting Agenda 
Weighing Sector Meeting Summary 

NTEP - 28 

 

3.6.1 Test Equipment Needed: 
3.6.1.1 Variable Power Source 
3.6.1.2 Voltmeter 
3.6.1.3 Load Cell Simulator or Load Receiving Element 

 
3.6.2 The test shall be conducted in a normal laboratory environment. 

 
3.6.3 Conditions of Equipment under Test 

3.6.3.1 Normal power shall be applied to the DCE and DWI Element for a period of 
time equal to or greater than the warm-up time specified by the manufacturer. 

3.6.3.2 If applicable, the DCE shall be adjusted as closely as practicable to zero error.  
If the DCE has no adjustments, disregard this step. 

3.6.3.3 If equipped with adjustment features, the DCE shall not be adjusted or 
readjusted at any time during the conduct of this test. 

 
3.6.4 Allowable Variations in Test Conditions: 

3.6.4.1 ±2% of the power supply 
3.6.4.2 All other variables shall be held as nearly as practicable to a normal condition.  

At least one test cycle shall be conducted. 
 

3.6.5 Power Supply Limits 
3.6.5.1 As specified in Scale Code in NIST Handbook 44 paragraph T.N.8.3.1. 

 
3.6.6 Maximum Allowable Variations 

3.6.6.1 All available functions must operate correctly 
3.6.6.2 All indications must remain within the tolerances specified in the Scales Code 

paragraph T.N.3. Tolerance Values for DCEs that produce a calibrated weight 
value. 

 
POWER SUPPLY TEST 
1. With the power supply and equipment under test in the “on” condition, warm up 

the equipment for a time interval equal to or greater than the manufacturer’s 
specified minimum warm-up time. 

2. Stabilize the power supply output at the nominal voltage ±2%. 
3. Conduct increasing and decreasing load tests with at least three different test 

loads, including the maximum test loads at each tolerance level (only if the DCE 
produces the calibrated weight value). 

4. Record the following data: 
a. Time and Date 
b. Temperature 
c. Relative Humidity 
d. Power Supply Voltage 
e. Test Load (in mV/V or micro-strain) (or units of mass if a Load 

Receiving Element is used) 
f. Indication 
g. Error 
h. Any applicable notes pertaining to functions or performance 

5. Reduce the power supply to the minimum specified in T.N.8.3.1 
6. Zero if necessary and repeat steps 3 and 4. 
7. Increase the power supply voltage to the maximum specified in T.N.8.3.1. 
8. Zero, if necessary, and repeat steps 3 and 4. 
9. Reduce the power supply voltage to the nominal value. 
10. Zero, if necessary, and repeat steps 3 and 4. 
 
Note:  Data can be recorded on the Variation of Voltage Report   

           Form shown at the end of DES section 61. 
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3.6.7 Are all readings collected during the test within the appropriate tolerance? 

 
  Yes     No     N/A                                                                                                          

 
4. Other Applicable Tests for Digital Controller Elements 

 
4.1 Interchange or Reversal of Parts 

Does the device under evaluation comply with                     Yes     No     N/A                                                                                                          
Section 7 Interchange or Reversal of Parts? 

  
4.2 Wireless Communications Test 

Does the device under evaluation comply with            Yes     No     N/A                                                                                                          
DES Sections 11.19 through 11.19.6?? 

 
4.3       Facilitation of Fraud 

Does the device under evaluation comply with         Yes     No     N/A                                                                                                          
DES Section 19 Facilitation of Fraud – Appropriate Design? 

 
4.4 RFI/EMI Environment 

Does the device under evaluation comply with           Yes     No     N/A                                                                                                          
Section 24 RFI/EMI Environment? 

 
4.5 Installation Requirements 

Does the device under evaluation comply with           Yes     No     N/A                                                                                                          
Section 25 Installation Requirements? 

 
 
4.6 Discrimination and Zone of Uncertainty 

Does the device under evaluation comply with        Yes     No     N/A                                                                                                          
Section 44 Discrimination and Zone of Uncertainty? 

 
4.7 Temperature and Performance Tests (General) 

Does the device under evaluation comply with        Yes     No     N/A                                                                                                          
Section 54 Temperature and Performance Tests? 
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National Type Evaluation Program (NTEP) 
Weighing Sector Meeting Summary  

August 27-28, 2013 / Albany, NY 

INTRODUCTION 

The charge of the NTEP Weighing Sector is important in providing appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Specifications, Tolerances, and Other 
Technical Requirements for Weighing and Measuring Devices Sections 1.10. General Code, 2.20 Scales, 2.22 
Automatic Bulk Weighing Systems, and 2.24 Automatic Weighing Systems.  The Sector’s recommendations will be 
presented to the National Type Evaluation Program (NTEP) Committee each January for approval and inclusion in 
NCWM Publication 14 Technical Policy, Checklists, and Test Procedures for national type evaluation. 

The Sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the 
NTEP Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other 
registered parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 
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Table B 
Glossary of Acronyms and Terms 

 
Acronym Term Acronym Term 

ABWS Automatic Bulk Weighing Systems NEWMA Northeastern Weights and Measures 
Association 

AREMA American Railway Engineering 
Maintenance-of-Way Association NTEP National Type Evaluation Program 

AWS Automatic Weighing Systems OIML International Organization of Legal 
Metrology 

CC Certificate of Conformance OWM Office of Weights and Measures 
DES Digital Electronic Scales R Recommendation 

LMD Liquid Measuring Device S&T Specifications and Tolerances 
Committee 

MC Measurement Canada SMA Scale Manufacturers Association 

MRA Mutual Recognition Agreement WS National Type Evaluation Program 
Weighing Sector 

NCWM National Conference on Weights 
and Measures   
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Details of All Items 
(In order by Reference Key) 

CARRY-OVER ITEMS 

 Recommended Changes to NCWM Publication 14 Based on Actions at the 2013 NCWM 
Annual Meeting 

Mr. Harshman, National Institute of Standards and Technology (NIST) Technical Advisor, provided the Sector with 
specific recommendations for incorporating test procedures and checklist language based upon actions of the 2013 
NCWM Annual Meeting.  The Sector was asked to briefly discuss each item and, if appropriate, provide general 
input on the technical aspects of the issues. 

1.a. Item 320-1 S.6.4. Railway Track Scales and Appendix D – Definitions  

Source:   
2013 S&T Committee Final Report 

Background / Discussion: 
At the 2013 NCWM Annual Meeting, the NCWM voted to amend NIST Handbook 44 Scales Code paragraph S.6.4. 
Railway Track Scales and to add a new definition for “weigh module” to Appendix D.  The following changes, 
included below in 1) and 2), were adopted: 
 
1) Amend NIST Handbook 44 Scales Code paragraph S.6.4. Railway Track Scales. as follows: 

 
S.6.4. Railway Track Scales. – A railway track scale shall be marked with the maximum capacity of each 
section of the load-receiving element of the scale.  Such marking shall be accurately and conspicuously 
presented on, or adjacent to, the identification or nomenclature plate that is attached to the indicating element of 
the scale. The nominal capacity of a scale with more than two sections shall not exceed twice its rated section 
capacity.  The nominal capacity of a two section scale shall not exceed its rated section capacity.*  

The nominal capacity marking shall satisfy the following. 

(a) For scales manufactured from January 1, 2002 through December 31, 2013: 

(1) The nominal capacity of a scale with more than two sections shall not exceed twice its rated 
section capacity.   

(2) The nominal capacity of a two section scale shall not exceed its rated section capacity.  

(b) For scales manufactured on or after January 1, 2014, the nominal scale capacity shall not exceed 
the lesser of: 

(1) The sum of the Weigh Module Capacities as shown in Table S.6.4.M. or Table S.6.4, or; 

(2) Rated Sectional Capacity (RSC) multiplied by the Number of Sections (Ns) minus the 
Number of Dead Spaces (Nd) minus 0.5. As a formula this is stated as RSC x (Ns - Nd - 0.5); 
or 

(3) 290 300 kg (640,000 lb). 
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[*Nonretroactive as of January 1, 2002] 

(Amended 1988, 2001, and 2002, and 2013) 

 

Table S.6.4.M. 
Railway Track Scale – Weigh Module Capacity 

Weigh Module Length (m) Weigh Module Capacity (kg) 
< 1.5 36 300 

1.5 to < 3.0 72 600 
3.0 to < 4.5 108 900 
4.5 to < 7.0 145 100 
7.0 to < 9.0 168 700 

9.0 to < 10.5 192 300 
10.5 to < 12.0 234 100 
12.0 to < 17.0 257 600 

Note:  The capacity of a particular module is based on its length and determined from corresponding 
capacity values specified in Table S.6.4.M. 
(Table Added 2013) 
 

Table S.6.4. 
Railway Track Scale – Weigh Module Capacity 

Weigh Module Length (ft) Weigh Module Capacity (lb) 
<5 80 000 

5 to < 10 160 000 
10 to < 15 240 000 
15 to < 23 320 000 
23 to < 29 372 000 
29 to < 35 424 000 
35 to < 40 516 000 
40 to < 56 568 000 

Note:  The capacity of a particular module is based on its length and determined from corresponding 
capacity values specified in Table S.6.4. 
(Table Added 2013) 
 

2) Add the following definition for the term “weigh module” to NIST Handbook 44, Appendix D: 

weigh module - The portion of a load-receiving element supported by two sections.  The length of a module is 
the distance to which load can be applied. [2.20] 

See the Final Report of the 2013 NCWM S&T Committee Agenda Item 320-1 for additional background 
information on this item to amend NIST Handbook 44 Scales Code paragraph S.6.4. Railway Track Scales and add a 
new definition for “weigh module” to NIST Handbook 44 Appendix D.   
 
Conclusion:   
The WS agreed to recommend two changes to NCWM Publication 14 DES as follows: 

Change 1:  Modify Section 1, the paragraph titled “For railway track and livestock scales” on page DES 17 of 
the 2013 edition as follows:   
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For railway track and livestock scales: 
The nominal capacity of a scale with more than two sections shall not exceed twice its rated section capacity. 
The nominal capacity of a two-section scale shall not exceed its rated section capacity.  
 

For railway track scales the nominal scale capacity shall not exceed the lesser of: 

(1) The sum of the Weigh Module Capacities as shown in Table S.6.4.M. or Table S.6.4, or; 

(2) Rated Sectional Capacity (RSC) multiplied by the Number of Sections (Ns) minus the 
Number of Dead Spaces (Nd) minus 0.5. As a formula this is stated as RSC x (Ns - Nd - 0.5); 
or 

(3) 290 300 kg (640,000 lb). 

Table S.6.4.M. 
Railway Track Scale – Weigh Module Capacity 

Weigh Module Length (m) Weigh Module Capacity (kg) 
< 1.5 36 300 

1.5 to < 3.0 72 600 
3.0 to < 4.5 108 900 
4.5 to < 7.0 145 100 
7.0 to < 9.0 168 700 

9.0 to < 10.5 192 300 
10.5 to < 12.0 234 100 
12.0 to < 17.0 257 600 

Note:  The capacity of a particular module is based on its length and determined from corresponding 
capacity values specified in Table S.6.4.M.  

 

Table S.6.4. 
Railway Track Scale – Weigh Module Capacity 

Weigh Module Length (ft) Weigh Module Capacity (lb) 
<5 80 000 

5 to < 10 160 000 
10 to < 15 240 000 
15 to < 23 320 000 
23 to < 29 372 000 
29 to < 35 424 000 
35 to < 40 516 000 
40 to < 56 568 000 

Note:  The capacity of a particular module is based on its length and determined from corresponding 
capacity values specified in Table S.6.4.  

 

Devices designed for special applications… 

Change 2:  Add a new Section 5.5. and accompanying checkboxes to the checklists and test procedures as shown 
below: 

5.5 The nominal scale capacity for railway track scales shall not exceed the 
lesser of (1) The sum of the Weigh Module Capacities as shown in Table 
S.6.4.M. or Table S.6.4, or (2) the Rated Sectional Capacity (RSC) 
multiplied by the Number of Sections (Ns) minus the Number of Dead 
Spaces (Nd) minus 0.5. As a formula this is stated as RSC x (Ns - Nd - 0.5), 

           Yes   No   N/A  
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or (3) 290 300 kg (640,000 lb). 

 

 

NIST Technical Advisor’s note:  With respect to Change 1, the WS concluded that it was not necessary in NCWM 
Publication 14 to differentiate between railway track scales manufactured as of January 1, 2014 and those 
manufactured prior to this date because Publication 14 checklists and procedures is only intended to apply to new 
equipment submitted for type evaluation.  Thus, there is no need to include in Publication 14 the portion of the 
language that was adopted into NIST Handbook 44 at the 2013 NCWM Annual Meeting intended to apply to 
equipment manufactured from January 1, 2002 through December 31, 2013.  With respect to Change 2, the Sector 
agreed that it was important to add a new Section 5.5. and accompanying checkboxes to alert NTEP evaluators of 
the changes that were adopted and to provide an area on the evaluation form to record whether or not equipment 
being evaluated complies.      

 

1.b. Item 320-4 Appendix C – Units of Mass (ton) 

Source: 
Mr. Paul Lewis, Rice Lake Weighing Systems, Inc. (2011 NTETC Weighing Sector Agenda Item 8 and 2012 
Weighing Sector Agenda Item 5) 

Background / Discussion:   
At its 2013 Annual meeting, the NCWM voted in favor of amending Appendix C – General Tables of Units of 
Measurement to recognize “tn” as an acceptable abbreviation for “net” or “short” ton and to add a new footnote, 
where appropriate, to make clear that abbreviations for “net” or “short” ton other than “tn” are considered acceptable 
for use with older equipment.  The following changes were adopted: 

1) Amend the Units of Mass Table on pages C-19 and C-20 of NIST Handbook 44 Appendix C to recognize “tn” 
as an acceptable abbreviation for “net” or “short” ton, and add a footnote to the table to make clear that 
abbreviations for “net” or “short” ton other than “tn” are considered appropriate for use with older equipment as 
follows:  

 

Units of Mass 
1 assay ton17 (AT) 29.167 grams 

1 carat (c) 200 milligrams (exactly) 
3.086 grains 

1 dram apothecaries (dr ap or 3) 60 grains (exactly) 
3.888 grams 

1 dram avoirdupois (dr avdp) 2711/32 (= 27.344) grains 
1.772 grams 

1 gamma (γ) 1 microgram (exactly) 
1 grain 64.798 91 milligrams (exactly) 

1 gram (g) 15.432 grains 
0.035 ounce, avoirdupois 

1 hundredweight, gross or long18 
   (gross cwt) 

112 pounds (exactly) 
50.802 kilograms 

1 hundredweight, gross or short 
   (cwt or net cwt) 

100 pounds (exactly) 
45.359 kilograms 

1 kilogram (kg) 2.205 pounds 
1 milligram (mg) 0.015 grain 
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1 ounce, avoirdupois (oz avdp) 
437.5 grains (exactly) 
0.911 troy or apothecaries ounce 
28.350 grams 

1 ounce, troy or apothecaries 
   (oz t or oz ap or ℥) 

480 grains (exactly) 
1.097 avoirdupois ounces 
31.103 grams 

1 pennyweight (dwt) 1.555 grams 

1 point 0.01 carat 
2 milligrams 

1 pound, avoirdupois (lb avdp) 
7000 grains (exactly) 
1.215 troy or apothecaries pounds 
453.592 37 grams (exactly) 

1 micropound (µlb) [the Greek letter mu 
   in combination with the letters lb] 0.000 001 pound (exactly) 

1 pound, troy or apothecaries 
   (lb t or lb ap) 

5760 grains (exactly) 
0.823 avoirdupois pound 
373.242 grams 

1 scruple (s ap or ℈) 20 grains (exactly) 
1.296 grams 

1 ton, gross or long19 
2240 pounds (exactly) 
1.12 net tons (exactly) 
1.016 metric tons 

1 ton, metric (t) 
2204.623 pounds 
0.984 gross ton 
1.102 net tons 

1 ton, net or short (tn)x 
2000 pounds (exactly) 
0.893 gross ton 
0.907 metric ton 

 

17 Used in assaying.  The assay ton…18 The gross or long ton and hundredweight are used commercially in the United States 
to only a very limited extent, usually in restricted industrial fields.  The units are the same as the British “ton” and 
“hundredweight.” 
19 The gross or long ton…  
xAs of January 1, 2014, “tn” is the required abbreviation for short ton.  Devices manufactured between 
January 1, 2008 and December 31, 2013 may use an abbreviation other than “tn” to specify short ton.  

   

2. Amend the abbreviation “t” for 1 ton (20 hundredweights) beneath the Avoirdupois Units of Mass heading on 
page C-6 of NIST Handbook 44 Appendix C to “tn” and add the same footnote as is being added to the Units of 
Mass table to again make clear that abbreviations for “net” or “short” ton other than “tn” are considered 
appropriate for use with older equipment as follows:   

 

Avoirdupois Units of Mass6 

 [The “grain” is the same in avoirdupois, troy, and apothecaries units of mass.] 
 

1 µlb  = 0.000 001 pound (lb) 
2711/32 grains (gr) = 1 dram (dr) 
16 drams = 1 ounce (oz) 
 = 437½ grains 
16 ounces = 1 pound (lb) 
 = 256 drams 
 = 7000 grains 
100 pounds = 1 hundredweight (cwt)7 
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20 hundredweights = 1 ton (t) (tn)x 

 = 2000 pounds7 
 

In “gross” or “long” measure, the following values are recognized: 

112 pounds (lb) = 1 gross or long hundredweight (cwt)7 
20 gross or long hundredweights = 1 gross or long ton 
 = 2240 pounds7 

6 When necessary to distinguish…  
7 When the terms “hundredweight” and… 
xAs of January 1, 2014, “tn” is the required abbreviation for short ton.  Devices manufactured between 
January 1, 2008 and December 31, 2013 may use an abbreviation other than “tn” to specify short ton.  
 

 
Additional background information relating to this item is available from the following:  

• 2012 and 2013 NCWM Final Reports:  http://www.ncwm.net/meetings/annual/archive 
• 2012 Weighing Sector Summary (Agenda Item 5) at:    

http://www.ncwm.net/resources/dyn/files/1060841z7afe16a7/_fn/2012_Weighing_Sector_Meeting+Summ
ary.pdf 

 
Conclusion:   
In discussing this item, the Sector agreed that the word “ton,” when used by itself (i.e., without further clarification 
identifying which ton is meant) to define a value indicated or recorded by a scale is intended solely to represent the 
U.S. short ton.  Thus, the word “ton,” when used by itself, is not intended, nor should it be permitted, to define any 
other version (e.g. long ton, metric ton, etc.) of the ton unit.  Based on this premise, the WS agreed to recommend 
amending NCWM Publication 14 DES Section 12. Values Defined as follows:  

12. Values Defined 

Code References: G-S.5.2.4., G-S.5.3.1., G-S.5.6. and G-S.5.6.1. 
 
Graduations, indications, and recorded values that are intended to have specific values shall be adequately 
identified by a sufficient number of figures, words, and symbols. These defining terms shall be uniformly 
placed relative to the graduations, indications, and recorded values and as close as practical to them without 
interfering with their readability. When SI units are used, the symbols shall comply with those in Appendix C 
(General Tables of Units of Measurement) in NIST Handbook 44 or NIST Special Publication SP 811 Guide for 
the Use of International System of Units (SI). Other symbols shall comply with the abbreviations given in 
Appendix C (General Tables of Units of Measurement) in NIST Handbook 44. Exceptions are the abbreviations 
for "carat" (c or ct), U.S. short ton (ton or TN), U.S. "long ton" (LT), and "grain" in NCWM Publication 14, 
DES Section 76.  

Additionally, the WS reviewed the list of acceptable abbreviations/symbols in Appendix C of NCWM Publication 
14 DES and agreed to forward the following proposed changes to the NTEP Belt-Conveyor Scale (BCS) Sector for 
additional input with the understanding that these proposed changes, if adopted, would likely have a more 
significant impact on BCS manufacturers than manufacturers of other types of scales:   

Appendix C 
Acceptable Abbreviations/Symbols 

This list does not standardize the abbreviations/symbols that must be used, rather, it identifies 
abbreviations/symbols that are routinely acceptable. This list is not limiting or all-inclusive; other 
abbreviations/symbols may be acceptable. 

Additionally, the following lists of abbreviations and symbols should be used as a guide; style differences 
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are acceptable (e.g. shapes of arrows,) 

Device 
Application Term Acceptable   NOT Acceptable 

General 

value of scale division 
(displayed) 

d  

value of verification scale 
division 

e  

number of scale divisions n  
gross gross, G, GR  
Semi-automatic (push-
button) tare 

tare, T, TA  

Keyboard, Programmable 
and Stored tare 

tare, T, TA, PT  

net net, N, NT  
pieces pieces pc, pcs  
count count cnt or pc(s)  

is encouraged or ct symbol 
for pieces ct is acceptable 
NIST Handbook 130 

c 

carat or carat troy – 200 mg c  
NIST Handbook 44 and  
NIST Guide for the Use of 
International System of Units 
(SI) 

ct  
not permitted if used as the 
abbreviation for carat and 
count on a scale with an 
enable count feature 

short ton ton or tn  

Values Defined 

SI Units 
Notes: Lower case "kg" on 
display panels and keys. 
Lower case "kg" shall be 
used for printing. 

NIST Guide for the Use of 
International System of 
Units (SI) 

upper case "KG" 

Other Symbols NIST Handbook 44 
Appendix C – General 
Tables of Units of 
Measurement 

 

*Exceptions to 
General Tables 
of NIST 
Handbook 44 

carat or carat troy – 200 mg ct 
common jewelry industry 
abbreviation and is the only 
acceptable abbreviation in 
Canada 

ct  
not permitted if used as the 
abbreviation for carat and 
count on a scale with an 
enable count feature 

U.S. short ton ton, TN, or tn   
for belt-conveyor scales the 
abbreviation "T" is 
acceptable  
 

 

U.S. long ton LT  
Grain grain, GRN, grn, GN  

Weighing and 
Indicating 
Elements 

accuracy class I, II, III, III L, IIII  
or symbols enclosed in an 
ellipse such as:  

1, 11, 111, 111 L, 1111, 1, 2, 
3 L, 4 

maximum number of scale 
divisions 

nmax N 

section capacity Sec C, Sec Cap SC 
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Weighing/Load 
Receiving 
Elements 

minimum value of 
verification scale division 

emin E 

Load Cells 

maximum number of scale 
divisions 

nmax N 

single or multiple cell 
applications 

S = Single 
M = Multiple 

 

load cell verification interval vmin V 

ECRs, 
Indicating and 
Recording 
Elements 

manual weight entry Manual weight, MAN, WT, 
MANUAL WT, MAN 
WEIGHT, similar statement 

"M" or "MW" 

symbols for kilogram Same as noted in Section 
11. Values Defined 

mixed upper and lower case 
letters are not permitted 

ECRs, 
Recorded 
Representations 

net weight indication in 
pounds 

"pound" or "lb" "#" symbol for pound 

Livestock and 
Animal Scales 

Head (sale by) HB, H  
Weight (sale by) WT, W  
other symbols recognized by 
the Packers and Stockyards 
Administration 

  

Prescription 
Filling Count 
Feature for 
Class I and II 
Scales 

minimum piece weight MPW  
minimum sample size MSS  
minimum sample size in 
weight 

MSSW  

Belt-Conveyor 
Scales 

U.S. short ton (different from 
"General" application) 

T   

 
 

 Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface 

Sources:  
• 2009 NTETC Software Sector Agenda Item 3 and 2010 S&T Item 310-3 G-S.1. Identification. (Software) 
• 2010 Final Report of the S&T Committee: ncwm.net/content/annual-archive 
• 2010 Software Sector summary:  http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2011 Software Sector summary: http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2011 Final Report of the S&T Committee (Publication 16 and addendum sheets): ncwm.net/content/annual-

archive 
• 2012 Software Sector summary: http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2012 and 2013 Final Report of the S&T Committee: ncwm.net/content/annual-archive 

 

Background / Discussion:  
Local weights and measures inspectors need a means to determine whether equipment discovered in the field has 
been evaluated by NTEP.  If so, the inspector needs to know at a minimum the CC number.  From this starting point, 
other required information can be ascertained.  NIST Handbook 44 currently includes three options for marking of 
the CC: 

1. Permanent marking 
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2. Continuous display 
3. Recall using a special operation 

The following draft summary was provided by the chairman of the Software Sector and is being provided to update 
members of the Weighing Sector regarding the discussions/actions taken by the Software Sector during their 2013 
meeting:   
   
Since its inception the Sector has wrestled with the issue of software identification and marking requirements. See 
the 2012 Software Sector Meeting Summary and the 2013 Interim Meeting S&T Agenda Item 360-2 for more 
background on this item.  

NIST OWM had been adding items to the S&T Agendas that confused matters since the perception was that this 
sector had contributed to this input.  Most of the confusion arose in the 1990’s, due to some items being approved, 
and others, such as the definitions for “Built for Purpose” and “Not Built for Purpose,” not being approved.   

Mr. Truex, NTEP Administrator, discussed the difficulty there has been in coming to a consensus on these issues 
with a representative of the NTEP Committee.  Suggestions from NTEP to come to some resolution has been to 
write an article for the newsletter (which Mr. Bliss, Mettler-Toledo, LLC,  had already done, to no effect), sending a 
questionnaire to the NTEP community, asking what they’d like to see, and sending a representative from this sector 
to the S&T Committee. 

Mr. Roach, California Division of Measurement Standards, is concerned that some people may want to interpret G-
S.1.c as requiring a serial number for software.  Mr. Lewis, Rice Lake Weighing Systems, Inc. pointed out that the 
computer that the software was running on could have the serial number, not the software itself.  That shouldn’t 
matter, regardless.  

Mr. Bliss, Mettler-Toledo, LLC, pointed out that the terminology in G-S.1. “All equipment”, could be interpreted to 
mean that it doesn’t apply to software.  It was proposed that G-S.1.c be amended to add “and software”.  Mr. Bliss 
suggested submitting a document explaining the reasoning behind the proposed changes, rather than assume that the 
text is self-explanatory.  Making a presentation to the various committees on the subject in addition would be 
beneficial as well.  If a document is written, perhaps the examples given in G-S.1.d.3.a can be 
eliminated.  “Metrologically significant” isn’t explicitly defined, but it’s been used since time immemorial. 

Attempts to modify G-S.1.1. have been controversial, both in this meeting and in other committees.  Unfortunately, 
there has been little constructive feedback from the other committees.  It would probably be easier to incorporate 
specific examples given in G-S.1.1.b.3 in NCWM Publication 14.  After some discussion, the previously proposed 
language was modified slightly to address some of the concerns received via feedback from other sectors and 
interested parties: 

NIST Handbook 44 – Proposed changes: 

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement process but not 
having any metrological effect, shall be clearly and permanently marked for the purposes of identification with the following 
information:  
(a)    the name, initials, or trademark of the manufacturer or distributor;  

(b)   a model identifier that positively identifies the pattern or design of the device;  

(1)   The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms may be followed 
by the word “Number” or an abbreviation of that word. The abbreviation for the word “Number” shall, as a 
minimum, begin with the letter “N” (e.g., No or No.). The abbreviation for the word “Model” shall be “Mod” or 
“Mod.” Prefix lettering may be initial capitals, all capitals, or all lowercase.  
[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  

 

(c)    a nonrepetitive serial number, except for equipment with no moving or electronic component parts and not-built-for-
purpose software-based software devices software; 
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[Nonretroactive as of January 1, 1968]  
(Amended 2003)  

(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as 
the required serial number.  
[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and abbreviations for the word 
“Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, Ser. No., and S. No.).  

[Nonretroactive as of January 1, 2001]  

(d)   the current software version or revision identifier for not-built-for-purpose software-based electronic devices, which 
shall be directly linked to the software itself;  

[Nonretroactive as of January 1, 2004]  
(Added 2003) (Amended 20XX) 

(1)   The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required version or revision.  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(2)   Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be followed by 
the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, begin with the letter “R” 
and may be followed by the word “Number.” The abbreviation for the word “Number” shall, as a minimum, 
begin with the letter “N” (e.g., No or No.).  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(3)   The version or revision identifier shall be accessible via the display. Instructions for displaying the version 
or revision identifier shall be described in the CC. As an exception, permanently marking the version or 
revision identifier shall be acceptable under the following conditions: 

(a)   The user interface does not have any control capability to activate the indication of the version or 
revision identifier on the display, or the display does not technically allow the version or revision 
identifier to be shown (analog indicating device or electromechanical counter) or 

(b)   the device does not have an interface to communicate the version or revision identifier. 

(e)    an NTEP CC number or a corresponding CC Addendum Number for devices that have a CC.  

(1)   The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP CC,” 
“CC,” or “Approval.” These terms may be followed by the word “Number” or an abbreviation of that word. 
The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.)  
[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the disassembly of a part 
requiring the use of any means separate from the device.  

(Amended 1985, 1991, 1999, 2000, 2001, 2003, and, 2006 and 201X) 

G-S.1.1. Location of Marking Information for Not-Built-For-Purpose All Software-Based Devices. – For not-built-for-
purpose, software-based devices, either:  

 (a)  The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently marked or continuously 
displayed on the device; or  

 (b)  The CC Number shall be:  

(1) permanently marked on the device;  
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(2) continuously displayed; or  

(3) accessible through an easily recognized menu and, if necessary, a submenu. Examples of menu and submenu 
identification include, but are not limited to, “Help,” “System Identification,” “G-S.1. Identification,” or “Weights 
and Measures Identification.”  

Note: For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be listed on the CC, 
including information necessary to identify that the software in the device is the same type that was evaluated.  

[Nonretroactive as of January 1, 2004]  

(Added 2003) (Amended 2006 and 20XX) 

The new language in G-S.1.1 reflects that the sector reached consensus on the following positions: 

• The software version/revision should (with very few exceptions – see D-31 5.1.1) be accessible via the user 
interface. 

• The means by which the software version is accessed must be described in the Certificate of Conformance 
(CC). 

The Sector promoted this item following the meeting via several means to try and address the concerns of other 
interested parties. A presentation was generated and shared with the S.M.A. at their meeting. The regions had access 
to this information, as it was posted on the NCWM website. Unfortunately, based on the comments in the 2013 
NCWM Publication 15 item 360-2, some regions were not aware that this information had been provided.  
 
During the 2013 NCWM Interim Meeting, no comments were received relative to this item during the Open 
Hearings.  In considering the item, the Committee questioned whether or not the Software Sector was still actively 
working the item.  It was reported that the Software Sector believed they had developed the item as much as 
possible, yet the different stakeholders affected by the proposal could not agree on the changes that the Sector had 
proposed.  Based upon that update, the Committee agreed to add to its report a request that the Software Sector work 
with the Weighing Sector and Measuring Sector to identify which portions of the proposal need to be modified in 
order that they might be accepted by the entire community.  The Committee acknowledges and appreciates the 
efforts of the Software Sector and looks forward to being able to consider a proposal that addresses both the 
identification of software and how it may be accessed. 
 
Since the 2012 meeting, the Sector has attempted to promote this item via several means to try and address the 
concerns of other interested parties. A presentation was generated and shared with the S.M.A. at their 2012 meeting. 
Most of the regions had access to this information prior to their meetings, as it was posted on the NCWM website. 
Unfortunately, based on the comments in the 2013 NCWM Publication 15 item 360-2, some regions were not aware 
that this information had been made available.  In addition, it was noted that it may be desirable to evaluate options 
that would lead to fully eliminating GS-1.1. It was noted that this would be a more invasive modification to the 
existing Handbook and perhaps should be put off until the first step of addressing software in all devices (not just 
standalone) was accomplished. 
 
The Sector considers this item sufficiently developed. The one response to our request for review/comment that 
contained negative feedback was undeniably vague and non-constructive. The issue seems to be more one of 
communication/understanding than disagreement with the intent or wording. We may want to consider more direct 
methods, i.e. designating a representative to address the regional groups or other sectors at their meetings. The 
annual meeting may be an appropriate venue for a presentation. 
 
To move this forward, someone should address the regional groups. There are 5 – 6 potential venues for 
presentations. The last slide from the current presentation should be eliminated, to avoid confusing matters, for the 
time being. The two regional meetings in the fall (Western and Southern) and the interim meeting are probably more 
critical than the ones in May. Dr. Thompson was asked to relay that we have a presentation available and would like 
to push our proposal as a voting item in 2014. To be part of the January 2014 Annual S&T committee’s hearings / 
agenda, this needs to be brought to Rick Harshman’s attention. Dr. Thompson volunteered to speak with him. 
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After removing the “and inseparably” terminology from the proposal, the concerns on the possibility of controversy 
were reduced. 
 
The Sector’s opinion on the interpretation of “directly linked” is that it means that you can’t change the 
version/revision without changing the software. 
 
It was recommended that a couple examples be added to the current slide presentation, to illustrate the intent of the 
proposed changes. One example might be supermarket-specific software designed to run upon a cash register. 
Another example might be, after a software change, noting that the new software version/revision number is no 
longer the same, and the operator was not prompted to enter a version/revision number. 
 
 
Additional background information relative to this item can be found in: 

• 2013 NCWM Publication 16 (S&T Agenda Item 360-2) at:  
http://www.ncwm.net/resources/dyn/files/1025938z8fff0401/_fn/2013_ST_Pub16.pdf 

• 2012 Software Sector Meeting Summary at:  
http://www.ncwm.net/resources/dyn/files/981563zdcfef44f/_fn/12_Software_Sector_Summary.pdf 

Conclusion:   
The WS was asked to review the updated draft summary provided by the chairman of the 2013 NTEP Software 
Sector and consider providing additional input as necessary.  In considering the item, a comment was heard 
regarding whether or not a nonrepetitive serial number is needed for software.  The example provided was two 
software applications running on a single PC interfaced with two weighing elements.  The concern is how would an 
inspector know which weighing system he/she is evaluating. The Sector discussed this concern and agreed to 
forward it to the Software Sector and the S&T Committee for consideration.  

 DES Section 70. - Performance and Permanence Tests for Railway Track Scales Used to Weigh 
In-Motion  

Source:  
Mr. Ed Luthy, Stock Equipment Company, Inc. (2011 Weighing Sector Agenda Item 6 and 2012 Weighing Sector 
Agenda Item 3) 
 
Background / Discussion:   
During the 2011 NTEP Weighing Sector Meeting, the Sector discussed a weigh-in-motion system using new 
technology that utilizes continuous rails (no “rail gaps”) on the approaches and weighing areas of the scale.  The 
submitter stated that the manufacturer is currently unable to offer this device for sale in the U.S. in commercial 
applications because current NTEP type evaluation criteria and NIST Handbook 44 requirements are written in such 
a way that makes it impossible for devices incorporating this new technology to comply.  For example, NIST 
Handbook 44 Scales Code paragraph UR.2.4. Foundations, Supports, and Clearance requires clearance be provided 
around all live parts to the extent that no contacts may result.  NCWM Publication 14, DES Section 70, Inspect the 
Scale, Item 4 Rail Gaps states that “the rail gaps should be set at 3/8 inch.”  The AAR Scale Handbook includes 
language that allows 1/8 inch to 5/8 inch rail gaps. 

Members of the Sector agreed that they were not willing to recommend deleting references to the required gaps in 
the rail until it is proven that the new technology complies with the tolerances in NIST Handbook 44.  Thus, the 
Sector recommended that the applicant move forward with performance testing to confirm that the new technology 
complies with the tolerances in NIST Handbook 44.  The Sector agreed that data resulting from the performance 
testing needed to be submitted to the Sector prior to the time that the 2012 NTEP Weighing Sector Agenda was 
developed or the item should not be included as a Carry-over item on that agenda.   However, the Sector later agreed 

http://www.ncwm.net/resources/dyn/files/1025938z8fff0401/_fn/2013_ST_Pub16.pdf
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to retain the item on its agenda in 2012, and again in 2013, even though no data had been submitted because it was 
reported that there existed an open NTEP application for the equipment and that testing was still ongoing.   

For additional background information relative to this item and actions taken by the NTEP Weighing Sector during 
its 2011 and 2012 meetings go to: http://www.ncwm.net/meetings/ntep/weighing/archive 

Conclusion:   
During the 2013 WS meeting, Mr. Luthy provided an update to members of the Sector on the progress of the NTEP 
evaluation of the equipment.  He reported that an NTEP evaluator had recently completed both static and in-motion 
tests and that the device conformed to NIST Handbook 44 tolerances for both tests.   Permanence testing was 
expected to take place in approximately 30 days.   
 
Upon learning that the device complied with applicable tolerances for both static and in-motion tests, the Sector 
agreed to recommend the requirement for 3/8 inch rail gaps specified in NCWM Publication 14, DES Section 70, 
“Inspect the Scale” 4. Rail Gaps (Page DES-115, 2013 Edition) be deleted and subsequent sections of NCWM 
Publication 14 renumbered.  
 
Mr. Luthy was reminded by Mr. Harshman, NIST Technical Advisor, that in addition to NCWM Publication 14 
needing to be changed, there were also requirements in NIST Handbook 44 that would likely need amending in 
order to support the use of continuous rails in the approaches and weighing areas of the scale.  Mr. Harshman 
offered to assist Mr. Luthy in completing the forms necessary to propose changes to NIST Handbook 44 and cited 
General Code paragraph G-UR.2.1. Installation and Scales Code paragraph UR.2.4. Foundation, Supports, and 
Clearance as paragraphs possibly needing to be changed in order to allow for the use of continuous rails.  Mr. Truex, 
NTEP Administrator, commented that NIST Handbook 44 would likely need to be changed before NTEP would 
issue a certificate of conformance (CC) for the device, noting that an NTEP evaluation is intended to verify 
conformance with NIST Handbook 44 requirements.    

 NCWM Publication 14 Load Cell Table 6 – Summary Table Examples  

Source: 
NTEP Administrator (2012 Weighing Sector Agenda Item 7) 
 
Background / Discussion:  
The NTEP Administrator was contacted by an individual questioning tolerance values for repeatability and creep 
shown in the example summary table in NCWM Publication 14 – Load Cells Table 6 “Example of a Summary Table 
for a Class III 3000 Single Load Cell” (the reported errors are shown in Table 6 in shaded text).  The individual 
reported that:  
  

1. The tolerance listed on the table should be the value from Table 3 - Tolerance for Class III Load Cells, page 
LC-10.  That is, the repeatability error of a Class III 3000 single cell requirement (from Table 3) should be 
0.7v (0-500v); 1.4v (501-2000v); 2.1v (2001-4000v); 3.5v (4001-10 000v), so the value of repeatability 
error shown on Table 6 should be other than 0.35v.  

 
2. Similar error on Creep (time dependence) of Table 6, the value should follow the mpe Table T.N.4.6., the 

value of creep shown on Table 6 should be 1.05v other than 1.5v. 
 

3. Same error on Creep change ( I20min-I30min) of Table 6, according to Table T.N.4.6., it should be 0.1575v 
(0.15 x mpe) other than 0.225v. 

 

Table 6  - 2012 NTEP Publication 14 Load Cell Values (Page LC-17) 

Summary Table 
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(As requested in Item 12 of the load cell data format paper) 
a.  Critical Result4 Tolerance5 Result/Tolerance 

Load Cell Error 0.68 v 0.7 v 0.97 
b. Repeatability Error 0.19 v 0.35 v    0.55  
c. Temperature Effect on MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 
d. Creep (time dependence) 0.98 v 1.5 v   0.65  
e. Δ Creep = I20 min – I 30 min 0.09 v 0.15 x |mpe| = 0.225 

v   
0.40  

f. Creep Recovery 0.17 v 0.5 v 0.34 
g. Effect of Barometric Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

Table 3.  
Tolerance for Class III Load Cells 
NIST Handbook 44 

Reference Single Cell Requirement Multiple Cell Requirement 

Load Cell Error 
Table 6., Class III; 
T.N.3.2. and 
T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 – 500v 0.35v 0 – 500v 0.50v 
501 – 2000v 0.70v 501 – 2000v 1.00v 
2001 – 4000v 1.05v 2001 – 4000v 1.50v 
4001 – 10 000v 1.75v 4001 – 10 000v 2.50v 

Repeatability Error; 
T.N.5. and 
T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 
Load Tolerance Load Tolerance 

0 – 500v 0.70v 0 – 500v 1.00v 
501 – 2000v 1.40v 501 – 2000v 2.00v 
2001 – 4000v 2.10v 2001 – 4000v 3.00v 
4001 – 10 000v 3.50v 4001 – 10 000v 5.00v 

Temperature Effect 
on Minimum Dead 
Load Output; 
T.N.8.1.3. and 
T.N.8.1.1. 

0.7 vmin/5 °C 0.7 vmin/5 °C 

Effects of 
Barometric 
Pressure; T.N.8.2. 

Applicable only to specified 
load cells 

1 vmin/1kPA 

Applicable only to specified 
load cells 

1 vmin/1kPA 
 
During the 2012 WS Meeting, members voted unanimously in favor of approving the following corrections to Table 
6 - 2012 NCWM Publication 14 Load Cell Values (Page LC-17): 
 

Table 6 Corrected Version 2012 NCWM Publication 14 Load Cell Values (Page LC-17) 

Summary Table 
(As requested in Item 12 of the load cell data format paper) 

a. 
 Critical Result4 Tolerance5 Result/Tolerance 

Load Cell Error 0.68 v 0.7 v 0.97 
b. Repeatability Error 0.19 v 0.35 v  0.7 v  0.55 0.27 
c. Temperature Effect on MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 
d. Creep (time dependence) 0.98 v 1.5 v 1.05 v  0.65 0.93 
e. Δ Creep = I20 min – I 30 min 0.09 v 0.15 x |mpe| = 0.225 v 

0.1575 v  
0.40 0.57 

f. Creep Recovery 0.17 v 0.5 v 0.34 
g. Effect of Barometric Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 
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4The critical test result is the test result that gives the greatest ratio of result to tolerance. There may be other errors 
of greater absolute value but that give smaller ratios of result to tolerance. 
5The tolerance is the value from the tolerance table of the NTEP procedure that corresponds to the critical test result. 
 

There were three load cell manufacturer representatives present at the 2012 WS Meeting, who, for unknown reason, 
did not vote.   Because those three represented the majority of the load cell manufacturers present at that meeting, it 
was decided that the Sector recommend to the 2012 NTEP Committee that the changes approved by the Sector be 
made to the table, but that the item also remain as a Carry-over item on the 2013 WS agenda to allow for additional 
consideration of the changes.    

The NTEP Committee accepted all proposed changes to the table and a corrected version of the table was added to 
2013 NCWM Publication 14 Load Cells to replace the previous existing table.  The following two summary tables, 
the lower of which reflects the changes recommended by the WS and approved by 2012 NTEP Committee, appear 
beneath the title “Table 6” on page LC-17 of 2013 Publication 14 Load Cells: 

Table 6. 
Example of a Summary Table for a Class III 3000 Single Load Cell 

Summary Table 
(As requested in Item 12 of the load cell data format paper) 

 Critical Result2 Tolerance3 Result/Tolerance 
Load Cell Error 0.68 v 0.7 v 0.97 
Repeatability Error 0.19 v 0.35 v 0.55 
Temperature Effect on 

MDLO 
0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 

Creep (time dependence) 0.98 v 1.5 v 0.65 
Effect of Barometric 

Pressure 
0.185 vmin/kPa 1.0 vmin/kPa 0.15 

 
 

Summary Table 
(As requested in Item 12 of the load cell data format paper) 

a. 
 Critical Result4 Tolerance5 Result/Tolerance 

Load Cell Error 0.68 v 0.7 v 0.97 
b. Repeatability Error 0.19 v 0.7 v 0.27 
c. Temperature Effect on MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 
d. Creep (time dependence) 0.98 v 1.05 v 0.93 
e. Δ Creep = I20 min – I 30 min 0.09 v 0.15 x |mpe| = 

0.1575 v 
0.57 

f. Creep Recovery 0.17 v 0.5 v 0.34 
g. Effect of Barometric Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

 

 

2The critical test result is the test result that gives the greatest ratio of result to tolerance. There may be other errors 
of greater absolute value but that give smaller ratios of result to tolerance. 
3The tolerance is the value from the tolerance table of the NTEP procedure that corresponds to the critical test result. 
4The critical test result is the test result that gives the greatest ratio of result to tolerance. There may be other errors 
of greater absolute value but that give smaller ratios of result to tolerance. 
5The tolerance is the value from the tolerance table of the NTEP procedure that corresponds to the critical test result. 
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For additional background information relative to this item and actions taken by the NTEP Weighing Sector during 
its 2012 meeting go to: http://www.ncwm.net/meetings/ntep/weighing/archive 

Conclusion:   
The Sector agreed that the changes approved in 2012 to the values in the lower of the two tables beneath the heading 
“Table 6” are correct.  In reviewing this item, it was pointed out that the values in the upper table were not changed 
to reflect the corrections that had been made to the values in the lower table and that the upper table also seemed 
redundant.  After comparing the information included in the two tables, the Sector agreed, and consequently, 
recommended that the upper table be deleted and the footnotes in the lower table and all subsequent footnotes in 
NCWM Publication 14 Load Cells be renumbered.    The following reflects the changes agreed to by the Sector at 
their 2013 meeting concerning this item: 

Table 6. 
Example of a Summary Table for a Class III 3000 Single Load Cell 

Summary Table 
(As requested in Item 12 of the load cell data format paper) 

 Critical Result2 Tolerance3 Result/Tolerance 
Load Cell Error 0.68 v 0.7 v 0.97 

Repeatability Error 0.19 v 0.35 v 0.55 
Temperature Effect on MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 

Creep (time dependence) 0.98 v 1.5 v 0.65 
Effect of Barometric Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

 
 

Summary Table 
(As requested in Item 12 of the load cell data format paper) 

a. 
 Critical Result4 2 Tolerance5 3 Result/Tolerance 

Load Cell Error 0.68 v 0.7 v 0.97 
b. Repeatability Error 0.19 v 0.7 v 0.27 
c. Temperature Effect on MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 
d. Creep (time dependence) 0.98 v 1.05 v 0.93 
e. Δ Creep = I20 min – I 30 min 0.09 v 0.15 x |mpe| = 

0.1575 v 
0.57 

f. Creep Recovery 0.17 v 0.5 v 0.34 
g. Effect of Barometric Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

 

 

2The critical test result is the test result that gives the greatest ratio of result to tolerance. There may be other errors 
of greater absolute value but that give smaller ratios of result to tolerance. 
3The tolerance is the value from the tolerance table of the NTEP procedure that corresponds to the critical test result. 
4The critical test result is the test result that gives the greatest ratio of result to tolerance. There may be other 
errors of greater absolute value but that give smaller ratios of result to tolerance. 
5The tolerance is the value from the tolerance table of the NTEP procedure that corresponds to the critical 
test result. 
 
Renumber all subsequent footnotes in NCWM Publication 14 Load Cells. 

http://www.ncwm.net/meetings/ntep/weighing/archive
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NEW ITEMS 

 Item 360-7 NIST Handbook 44 Appendix D – Definitions: Remote Configuration Capability 

Source 
2013 NCWM S&T Committee (2012 Grain Analyzer Sector Meeting Summary) 
 
Background / Discussion: 
At the 2012 NTEP Grain Analyzer Sector meeting, the Sector agreed to forward a proposal to amend the definition 
of “remote configuration capability” in NIST Handbook 44 to the S&T Committee for consideration.  The following 
changes were proposed: 
 

remote configuration capability. – The ability to adjust a weighing or measuring device or change its 
sealable parameters from or through some other device that is not  may or may not itself be necessary to 
the operation of the weighing or measuring device or is not may or may not be a permanent part of that 
device.[2.20, 2.21, 2.24, 3.30, 3.37, 5.56(a)] 
 
(Added 1993, Amended 20XX) 

 
The Grain Analyzer Sector noted in their proposal that removable digital storage devices containing the latest grain 
calibrations can be used in grain moisture meters (GMMs) as either data transfer devices that are not necessary to 
the operation of the GMM or as data storage devices which are necessary to the operation of the GMM.   If 
removable data storage devices are necessary to the operation of the device, they are not covered by the current 
definition of remote configuration capability.    

A USB flash drive is most likely to be used as a data transfer device.  In a typical data transfer application, the USB 
flash drive is first connected to a computer with access to the GMM manufacturer’s web site to download the latest 
grain calibrations that are then stored in the USB flash drive.  The USB flash drive is removed from the computer 
and plugged into a USB port on the GMM.  The GMM is put into remote configuration mode to copy the new grain 
calibration data into the GMM’s internal memory.  When the GMM has been returned to normal operating 
(measuring) mode the USB flash drive can be removed from the GMM. 

Although a Secure Digital (SD) memory card could also be used as a data transfer device it is more likely to be used 
as a data storage device.  In a typical “data storage device” application, the SD memory card stores the grain 
calibrations used on the GMM.  The SD memory card must be plugged into an SD memory card connector on a 
GMM circuit card for the GMM to operate in measuring mode.  To install new grain calibrations the GMM must be 
turned “off” or put into a mode in which the SD memory card can be safely removed.  The SD memory card can 
either be replaced with an SD memory card that has been programmed with the new grain calibrations or the original 
SD memory card can be re-programmed with the new grain calibrations in much the same way as that described in 
the preceding paragraph to copy new grain calibrations into a USB flash drive.  In either case, the SD memory card 
containing the new calibrations must be installed in the GMM for the GMM to operate in measuring mode.  In that 
regard, the SD memory card (although removable) can be considered a permanent part of the GMM in that the 
GMM cannot operate without it. 
 
Note: In the above example SD memory card could be any removable flash memory card such as the Secure Digital 
Standard-Capacity, the Secure Digital High-Capacity, the Secure Digital Extended-Capacity, and the Secure Digital 
Input/Output, which combines input/output functions with data storage.  These come in three form factors:  the 
original size, the mini size, and the micro size.  A Memory Stick is a removable flash memory card format, launched 
by Sony in 1998, and is also used in general to describe the whole family of Memory Sticks.  In addition to the 
original Memory Stick, this family includes the Memory Stick PRO, the Memory Stick Duo, the Memory Stick PRO 
Duo, the Memory Stick Micro, and the Memory Stick PRO-HG. 
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During its Open Hearings at the 2013 NCWM Interim Meeting, the S&T Committee heard comments from Ms. 
Juana Williams (NIST OWM).  OWM suggested the Committee consider this item as a Developing item to allow 
other Sectors to discuss how a change to the definition may affect other device types of similar design and to 
consider changes if needed.  OWM recognizes that the current definition for “remote configuration capability” may 
not address those grain moisture meters (GMMs) which can only be operated with a removable data storage device, 
containing, among other things, the grain calibrations intended for use with the GMM, inserted in the device (as was 
described by the Grain Analyzer Sector).  As such, OWM noted that current sealing requirements were developed at 
a time when such technology likely didn’t exist, nor could be envisioned, and are based on the current definition of 
remote configuration capability.  Because the current definition was never intended to apply to this “next 
generation” technology, OWM suggested that those charged with further development of this item may wish to 
revisit the five philosophies of sealing and consider whether a new paragraph, completely separate from current 
sealing requirements, might be appropriate and a better option, than the one currently proposed.   The five 
philosophies of sealing are included in the 1992 Report of the 77th National Conference on Weights and Measures 
(Report of the Specifications and Tolerances Committee).  Another option, preferred over the changes currently 
proposed, would be to add a separate statement to the current definition of “remote configuration capability” to 
address removable storage devices.  For example, the following sentence might be considered as an addition to the 
current definition for “remote configuration capability:” 
 

Devices which are programmed using removable media (such as SD cards, flash drives, etc.) that 
may or may not be required to remain with the device during normal operation are also considered 
to be remotely configured devices.   

 
The Committee also heard comments from Dmitri Karimov (LC), speaking on behalf of the MMA, who made two 
points:  (1) Flow computers may already have these capabilities, thus it may be more appropriate to consider adding 
requirements to the General Code so that the requirements will be uniformly applied to all device types; and (2) the 
Committee should look ahead and consider other capabilities that may or already have emerged such as wireless 
communication and configuration. 
 
The Committee acknowledged the comments indicating that the current definition of “remote configuration 
capability” was developed at a time when certain technologies, such as blue tooth, SD storage devices, flash drives, 
etc., didn’t exist.  The Committee recognized that it may be difficult to modify the existing definition and associated 
requirements to be flexible enough to address emerging and future technologies without having a significant (and 
possibly detrimental impact) on existing devices.  Consequently, rather than modifying the current definition, the 
Committee concluded that a better approach might be to develop an entirely separate set of security requirements 
that would apply to emerging technologies.  The Committee believes that additional work is needed to develop 
proposed definition(s) and associated requirements and decided to designate the item as Developmental.  The 
Committee requests other Sectors review the Grain Sector’s proposed modification to the definition as well as 
OWM’s suggestions and provide input. 
 
During the 2013 NTEP Laboratory Meeting, the NTEP evaluators were asked if they were aware of or had observed 
during any of their evaluations of a weighing or measuring device, one which required some form of memory card 
or data storage device be installed in order for the device to be operational in the measuring or weighing mode.  A 
weighing representative from Measurement Canada reported that he had observed scales having flash drives (some 
of which were micro in size) that are sealed via physical seal that contain calibration information and possibly even 
the operating system stored on a card, which must remain in the device in order for the device to be operational.  
The US NTEP evaluators (i.e., on both the weighing and measuring side) reported they had no knowledge of such 
technology being used in devices they had evaluated, but they also acknowledged that it could have been present 
without them noticing it during the evaluation process.   
 
At the 2013 NCWM Annual meeting, OWM reiterated comments it made at the 2013 Interim meeting suggesting 
that it may be appropriate to develop separate requirements to address new and future technologies which can be 
remotely configured with removable media.  OWM indicated it plans to develop draft language and request input 
from the various sectors at their upcoming meetings.  Two additional comments were made in support of possibly 
including requirements in the General Code of NIST Handbook 44 to address newer and emerging technologies.     
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See Final Report of the 2013 NCWM S&T Committee Agenda Item 356-3 for additional background information on 
this item to amend the definition for “remote configuration capability” in HB 44 Appendix D.  
 
Conclusion:  At the 2013 WS meeting, OWM requested members of the Sector help identify the various types of 
removable storage media (e.g., USB flash drives, SD memory cards, etc.) currently in use with weighing equipment 
and to describe the functionality of that media.  The information provided would likely be used by OWM to develop 
some draft proposals to amend NIST Handbook 44 to adequately address the security of the metrological significant 
parameters of devices using such media.   
 
The following feedback was provided by members of the Sector to OWM: 

• I am not in favor of changing standards for advances in technology. 
• Both SD cards and USB Flash drives can be used for data transfer and data storage. It would be difficult to 

address all devices by changing the General Code.  
• There are other technologies besides SD and Flash digital storage devices that must be considered, e.g. 

Eprom and EEE, etc,    
• Several members commented that they felt it would likely be necessary to separate requirements in the 

various codes of NIST Handbook 44.  
•  It is not reasonable to expect manufacturers to share the technologies used in a public forum such as this 

meeting and it might be better to speak individually with representatives of the different manufacturers. 
 
At the end of the discussion, a few Sector members offered to provide technical expertise to assist OWM in 
answering any questions that might arise during future development of proposed requirements to address this issue.       

 NCWM Publication 14 DES Section 76 Digital Controller Element for Load Cells Checklists 
and Test Procedures   

Source 
NTEP Weighing Labs (2013 NTEP Lab Meeting)  
 
Background / Discussion: 
Section 76 Digital Controller Element for Load Cells Checklists and Test Procedures was first added to NCWM 
Publication 14 DES in 2013.  During a review of the new checklists and test procedures at the April 2013 NTEP Lab 
Meeting, NTEP weighing evaluators questioned whether or not the nominal capacity, scale division d, value of e (if 
different than d), and CLC should be required marking on a Digital Controller Element that does not output a 
calibrated weight value as specified on page DES-134 of 2013 Publication 14 DES.  The evaluators noted that 
values corresponding to such marking on a DCE would likely vary depending upon other components used to create 
the scale system, e.g., the weighing/load-receiving element, load cells, etc., in which a DCE is but one part.   For this 
reason, the evaluators don’t believe this information should necessarily be required on a DCE and requested that the 
NIST Technical Advisor include a new item on the 2013 WS agenda to determine if the WS shared their view.  

   

Marking Requirements for DCEs that Do Not Output a Calibrated Weight Values 
 

 
 
Mark with:      Mark with: 

DIGITAL CONTROLLER 
ELEMENT 

 
Converts outputs from one or more 

load cells to a calibrated digital 
weight value ready for display 

DIGITAL WEIGHT 
INDICATING ELEMENT 

 
Accepts input from Digital Controller 

Element and displays calibrated weight 
value 
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 Manufacturer’s ID           Manufacturer’s ID 
 Model Number and Prefix                  Model Number and Prefix 
 Serial Number and Prefix                  Serial Number and Prefix 
 Temperature Range if required                 Temperature Range if required  
 Certificate of Conformity Number                 Certificate of Conformity Number 
 Accuracy Class            Accuracy Class 
 Nominal Capacity                                      Nominal Capacity 
               nmax              nmax 

Scale Division, d                                                                   Scale Division, d 
               Value of e (if different from d)          Value of e (if different from d) 
               CLC (vehicle, axle load and livestock1)          CLC (vehicle, axle load and livestock1)  
              Section Capacity (for livestock1 and  
                Railway track scales) 
              Special Applications 
 

 

For additional background information relative to this item and actions taken by the NTEP Weighing Sector during 
its 2012 meeting go to: http://www.ncwm.net/meetings/ntep/weighing/archive 

Conclusion:   The Sector was asked to review the required marking information shown above for DCEs that do not 
output calibrated weight values, and determine whether or not the marking information struck out and shaded in the 
above illustration is needed. 

In reviewing this item, one member of the Sector (a scale manufacturer representative) described a DCE as a scale 
indicator without a display, which led to a discussion regarding whether or not a DCE needed to be properly 
matched to other components of a scale system in order for the system to be considered suitable.  If so, an additional 
column should be added to NIST Handbook 44 Scales Code Table S.6.3.a and include required marking information 
applicable to DCEs.  The general consensus of the group was that required marking information for a DCE should 
not be added to Table S.6.3.a., although not everyone completely agreed.  Consequently, the WS agreed to 
recommend that the information struck out and shaded in the illustration above be deleted. 

 NCWM Publication 14 DES Checklists and Test Procedures Section 1 Marking – Applicable to 
Indicating, Weighing/Load-Receiving Elements and Complete Scales 

Source:  
NTEP Labs (2013 NTEP Lab Meeting) 
 
Background / Discussion: 
A “Note” in Section 1 of the Checklists and Procedures of NCWM Publication 14 Digital Electronic Scales specifies 
that for consistency purposes the NTEP labs use an Eberhard Faber ink eraser type #110 to verify the permanence of 
the lettering used to mark required information on a device.  It has been reported that this particular eraser may no 
longer be available in the marketplace.  Consequently, the NTEP lab evaluators were recently asked to try and 
identify a suitable replacement for this eraser; but to date, no replacement has been identified. 
 
Conclusion:  The WS was asked to help identify a suitable replacement for the Eberhard Faber ink eraser type #110, 
which could readily be procured by all the NTEP labs at a reasonable cost and enable the NTEP labs to continue 
testing the permanence of lettering used to mark required information on a device using the same testing medium. 
 
A few Sector members suggested investigating the possibility of using an ink eraser called “Black Pearl” as a 
possible suitable replacement.   It was also mentioned that there are clay bars used in the auto detailing industry that 

http://www.ncwm.net/meetings/ntep/weighing/archive
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Load Cell 
Specifications 

Zero 
Load 

Minimum Dead Load 
of Load Cell (Emin) 

Maximum Measuring Range 

Maximum Capacity 
of Load Cell (Emax) 

Safe Load 
Limit (Elim) 

Use or Test 

might prove satisfactory.  Mr. Truex agreed to look into the possibility of replacing the current eraser with one of the 
products mentioned and to continue searching until a suitable replacement is found.   

 NCWM Publication 14 Load Cells - National Type Evaluation Program Terminology for Load 
Cell Parameters    

Source:  Mr. Steve Langford, Cardinal Scale (2013) 

Background / Discussion:  Mr. Steve Langford has discovered what he believes to be an editorial error in some of 
the text included in Figure 1. Illustration of Load Cell Parameters on page LC-19 of NCWM Publication 14 Load 
Cells.   The illustration uses the term “Maximum Dead Load” in association with Dmax to identify the upper extreme 
of the load cell measuring range.  Mr. Langford believes the word “Dead” should be removed so that the term reads 
“Maximum Load.”  This change would align the text with footnote 7 of the illustration, the definition of Dmax in 
NIST Handbook 44, and OIML R60 Section 2.3.6.  
 
The WS was asked to review NCWM Publication 14 Load Cells Figure 1. Illustration of Load Cell Parameters and 
determine whether or not the change suggested by Mr. Langford is appropriate and whether or not additional 
changes to any of the text included in Figure 1. are needed.  Figure 1. Illustration of Load Cell Parameters has been 
copied from Publication 14 and pasted below with the change suggested by Mr. Langford shaded.  Included for 
reference are definitions of “Dmax” and “Dmin,” which were copied from NIST Handbook 44 and Section 2.3.6., 
copied from OIML R60.    

Figure 1. 
Illustration of Load Cell Parameters 
 
 
 
 
 
 
 

 
Load Cell Measuring Range6 

 Maximum Dead Load 
 During Test or Use7 (Dmax) 

  
6The limiting conditions for the measuring range for use or test are the minimum dead load and maximum capacity of the 
load cell. 
7Maximum load for National Type Evaluation Program test must be at least 90% of the maximum capacity of the load cell, 
National Institute of Standards and Technology testing will not go beyond the maximum capacity of the load cell. If the 
manufacturer test equipment limits the loads that may be applied, the manufacturer may test to a load in excess of the 
maximum capacity of the load cell. 

 

Appendix D – Definitions NIST Handbook 44: 

Dmax (maximum load of the measuring range). – Largest value of a quantity (mass) which is applied to a load cell 
during test or use.  This value shall not be greater than Emax.[2.20]  
(Added 2005) 

Minimum Dead Load 
During Test or Use (Dmin) 
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Dmin (minimum load of the measuring range). – Smallest value of a quantity (mass) which is applied to a load cell 
during test or use.  This value shall not be less than Emin.[2.20] 
(Added 2006) 
 
OIML R 60 Metrological regulation for load cells: 
 
2.3.6 Maximum load of the measuring range (Dmax) Largest value of a quantity (mass) which is 
applied to a 
load cell during test or use. This value shall not be greater than Emax (see 2.3.5). For the limits on Dmax 
during testing, see A.3.2.4. 
 
Conclusion:  The Sector agreed with Mr. Langford’s assertion that the word “Dead” should not appear in 
association with Dmax and recommends that the word be removed from the illustration as suggested. 

 Identification of Certified Software 

Source:  NTEP Software Sector (2013 Software Sector Meeting) 
 
Background:  This item originated as an attempt to answer the question “How does the field inspector know that 
the software running in the device is the same software evaluated and approved by the lab?”  In previous meetings it 
was shown that the international community has addressed this issue (both WELMEC and OIML).   

At the 2012 NTEP Software Sector Meeting, there was some discussion as to where the terminology regarding 
inextricably linking the software version or revision to the software itself belonged.   The Software Sector 
recommended adding the following to NCWM Publication 14 and forward to NTEP Weighing, Measuring, and 
Grain Analyzer Sectors for feedback: 

Identification of Certified Software: 

Note: Manufacturers may choose to separate metrologically significant software from non-metrologically 
significant software. Separation would allow the revision of the non-metrological portion without the need for 
further evaluation. In addition, non-metrologically significant software may be updated on devices without 
breaking a seal, if so designed. Separation of software requires that all software modules (programs, 
subroutines, objects, etc.) that perform metrologically significant functions or that contain metrologically 
significant data domains form the metrologically significant software part of a measuring instrument (device or 
sub-assembly). If the separation of the software is not possible or needed, then the software is metrologically 
significant as a whole. The conformity requirement applies to all parts and parts shall be marked according to 
Section G-S-X.X. 

The manufacturer must describe and possibly demonstrate how the version or revision identifier is directly and 
inseparably linked to the metrologically significant software.  Where the version revision identifier is comprised 
of more than one part, the manufacturer shall describe which portion represents the metrological significant 
software and which does not. 

Conclusion:  Members of the Weighing Sector reviewed the two paragraphs shown above for which the 
Software Sector requested feedback and after agreeing that the last sentence of the first paragraph should be 
deleted, agreed to recommend that both paragraphs (minus the last sentence of the first paragraph) be added to 
the following Sections of NCWM Publication 14: 

• DES Section 3; 
• ECRS Section 5.11; 
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• ABWS Section 17.5.; and  
• AWS Section 1.2.  

The following text, less the struck out sentence shown, is recommended by the Sector for insertion into the 
Sections of Publication 14 identified above:   

Identification of Certified Software: 

Note: Manufacturers may choose to separate metrologically significant software from non-metrologically 
significant software. Separation would allow the revision of the non-metrological portion without the 
need for further evaluation. In addition, non-metrologically significant software may be updated on 
devices without breaking a seal, if so designed. Separation of software requires that all software modules 
(programs, subroutines, objects, etc.) that perform metrologically significant functions or that contain 
metrologically significant data domains form the metrologically significant software part of a measuring 
instrument (device or sub-assembly). If the separation of the software is not possible or needed, then the 
software is metrologically significant as a whole. The conformity requirement applies to all parts and 
parts shall be marked according to Section G-S-X.X. 

The manufacturer must describe and possibly demonstrate how the version or revision identifier is 
directly and inseparably linked to the metrologically significant software.  Where the version revision 
identifier is comprised of more than one part, the manufacturer shall describe which portion represents 
the metrological significant software and which does not. 

 Software Protection / Security 

Source: 
NTEP Software Sector (2013 Software Sector Meeting) 
 
Background 
The NTEP Software Sector agreed that NIST Handbook 44 already has audit trail and physical seal, but these may 
need to be enhanced. 

From the WELMEC Document: 

Protection against accidental or unintentional changes 
Metrologically significant software and measurement data shall be protected against accidental or unintentional 
changes. 

Specifying Notes: 
Possible reasons for accidental changes and faults are: unpredictable physical influences, effects caused by user 
functions and residual defects of the software even though state of the art of development techniques have been 
applied.  

This requirement includes consideration of: 
a) Physical influences: Stored measurement data shall be protected against corruption or deletion when a 

fault occurs or, alternatively, the fault shall be detectable. 

b) User functions: Confirmation shall be demanded before deleting or changing data. 

c) Software defects: Appropriate measures shall be taken to protect data from unintentional changes that 
could occur through incorrect program design or programming errors, e.g. plausibility checks. 

Required Documentation: 
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The documentation should show the measures that have been taken to protect the software and data against 
unintentional changes. 

Example of an Acceptable Solution: 
• The accidental modification of software and measurement data may be checked by calculating a checksum 

over the relevant parts, comparing it with the nominal value and stopping if anything has been modified. 
• Measurement data are not deleted without prior authorization, e.g. a dialogue statement or window asking 

for confirmation of deletion. 
• For fault detection see also Extension I. 

The Software Sector continued to develop a proposed checklist for NCWM Publication 14.  The numbering will still 
need to be added.  This is based roughly on R 76 – 2 checklist and discussions beginning as early as the October 
2007 NTEP Software Sector Meeting.  The information requested by this checklist is currently voluntary, however, 
it is recommended that applicants comply with these requests or provide specific information as to why they may 
not be able to comply.  Based on this information, the checklist may be amended to better fit with NTEP's need for 
information and the applicant's ability to comply.  

The California, Maryland, and Ohio laboratories agreed to use this check list on one of the next devices they have in 
the lab and report back to the Sector on what the problems may be.  In February 2011, the North Carolina laboratory 
was also given a copy of the check list to try. 

1. Devices with Embedded Software TYPE P (aka built-for-purpose) 

     1.1.  Declaration of the manufacturer that the software is used in a fixed hardware 
and software environment. AND 

 Yes   No   N/A 

     1.2.   Cannot be modified or uploaded by any means after securing/verification.  Yes   No   N/A 
Note: It is acceptable to break the "seal" and load new software, audit trail is also 
 a sufficient seal. 
1.3  The software documentation contains:  

1.3.1. Description of all functions, designating those that are considered 
metrologically significant. 

 Yes   No   N/A 

1.3.2.   Description of the securing means (evidence of an intervention).  Yes   No   N/A 

1.3.3.   Software Identification, including version / revision  Yes   No   N/A 

1.3.4.  Description how to check the actual software identification.  Yes   No   N/A 

1.4.  The software identification is:  

1.4.1.  Clearly assigned to the metrologically significant software and functions.  Yes   No   N/A 

1.4.2.  Description how to check the actual software identification.  Yes   No   N/A 

1.4.3.  Provided by the device as documented.  Yes   No   N/A 

1.4.4.  Directly linked to the software itself.  Yes   No   N/A 

2. Personal Computers, Instruments with PC Components, and Other Instruments, Devices, Modules, and 
Elements with Programmable or Loadable Metrologically Significant Software TYPE U (aka not built-
for-purpose) 
 
2.1. The metrologically significant software is:  

2.1.1. Documented with all relevant (see below for list of documents) 
information. 

 Yes   No   N/A 

2.1.2. Protected against accidental or intentional changes.  Yes   No   N/A 
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2.2. Evidence of intervention (such as, changes, uploads, circumvention) is 
available until the next verification / inspection (e.g., physical seal, Checksum, 
Cyclical Redundancy Check (CRC), audit trail, etc. means of security). 

 Yes   No   N/A 

3. Software with Closed Shell (no access to the operating system and/or programs possible for the user) 
 
3.1. Check whether there is a complete set of commands (e.g., function keys or 

commands via external interfaces) supplied and accompanied by short 
descriptions. 

 Yes   No   N/A 

3.2. Check whether the manufacturer has submitted a written declaration of the 
completeness of the set of commands. 

 Yes   No   N/A 

4. Operating System and / or Program(s) Accessible for the User 
 
4.1 Check whether a checksum or equivalent signature is generated over the 

machine code of the metrologically significant software (program module(s) 
subject to legal control Weights and Measures jurisdiction and type-specific 
parameters). 

 Yes   No   N/A 

4.2     Check whether the metrologically significant software will detect and act upon 
any unauthorized alteration of the metrologically significant software using 
simple software tools (e.g., text editor). 

 Yes   No   N/A 

5. Software Interface(s) 
 
5.1 Verify the manufacturer has documented: 

5.1.1. The program modules of the metrologically significant software are 
defined and separated. 

 Yes   No   N/A 

5.1.2. The protective software interface itself is part of the metrologically 
significant software. 

 Yes   No   N/A 

5.1.3. The functions of the metrologically significant software that can be 
accessed via the protective software interface. 

 Yes   No   N/A 

5.1.4. The parameters that may be exchanged via the protective software 
interface are defined. 

 Yes   No   N/A 

5.1.5. The description of the functions and parameters are conclusive and 
complete. 

 Yes   No   N/A 

5.1.6. There are software interface instructions for the third party (external) 
application programmer. 

 Yes   No   N/A 

 

 
 
The Maryland laboratory had particular questions regarding 3.1 and 5.1.  The information for 3.1 could be acquired 
from an operator’s manual, a training video, or in-person training.  The items in 5.1 were confusing to the 
evaluators.  The terminology is familiar to software developers, but not necessarily others.  It was indicated that 
manufacturers were typically quick to return the filled out questionnaire, but he didn’t know how his laboratory was 
supposed to verify that it was true.  Generally, the laboratories wouldn’t be expected to verify things to that level.  
For example, if the manufacturer states that a checksum is used to ensure integrity, the laboratories wouldn’t be 
expected to evaluate the algorithm used. 
 
The intent was to see whether the manufacturer had at least considered these issues, not for evaluators to become 
software engineers.  Perhaps a glossary or descriptive paragraphs might be added to assist the evaluators for if the 
manufacturer has questions for the evaluators. 
 
OIML makes use of supplementary documents to explain the checklist they use. Below are links: 
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http://www.oiml.org/publications/D/D031-e08.pdf 
http://www.welmec.org/latest/guides/72.html 
http://www.welmec.org/fileadmin/user_files/publications/2-3.pdf 
 
WELMEC document 2.3 is the original source for our checklist, but it’s been significantly revised and simplified.  
Mr. Payne, Maryland Department of Agriculture,  is going to review the other documents and come up with some 
suggestions for the checklist.  Mr. Roach, California Division of Measurement Standards,  is going to begin using 
the checklist.  The international viewpoint is that any device running an operating system is considered to be Type 
U.  Mr. Roach mentioned that they’re having lots of problems with “skimmers” stealing PIN’s.  Is there some way 
they can detect this? 
 
Mr. Lewis, Rice Lake Weighing Systems, Inc., mentioned that he liked Measurement Canada’s website.  When 
answering similar questions, different pages would appear, based on answers to those questions: 
http://www.ic.gc.ca/eic/site/mc-mc.nsf/eng/lm00573.html 
 
At the 2011 NTEP Software Sector Meeting, the laboratories were polled to obtain any feedback on the use of the 
checklist.  Maryland attempted to use this checklist a few times.  They had some difficulty obtaining answers from 
the manufacturers because the individual(s) interacting with the Maryland evaluator didn’t always have the required 
information on hand.  More experience in using the checklist will help determine what needs to be revised. 

It was suggested that the checklist could be sent to manufacturers for their feedback as well, with the stipulation that 
it be a completely voluntary exercise and purely informational at this point.  The laboratories will coordinate with 
willing manufacturers to obtain feedback. 

Work is ongoing on this item with the intent that it eventually will be incorporated as a checklist in NCWM 
Publication 14; again the laboratories are requested to try utilizing this checklist for any evaluations on software-
based electronic devices. 

The checklist has been reviewed with an eye to making its terminology clearer to laboratories.  Some examples and 
clarifications have been added as shown in the discussion section of this item.  The revised checklist will be 
distributed to the laboratories for additional review.  Maryland and California laboratories agreed to use the checklist 
on a trial basis. 

Discussion: 
Over the past year, attempts to use the current checklist did not meet with many difficulties. The checklists were 
given to the manufacturers to fill out, and that seemed to work rather well. Minor modifications (in red above) were 
made to clarify certain confusing areas or eliminate redundancy.  
 
Conclusion: 
The WS was asked to consider whether or not it is appropriate to add the proposed software checklist to NCWM 
Publication 14, and if so, to identify which of the checklists within Publication 14 Weighing Devices it is be 
included, e.g., DES, AWS, etc.   
 
Feedback to the Software Sector.  The WS reviewed the checklist and is opposed to adding it to any of the 
Weighing Device checklists within NCWM Publication 14 for the following reasons: 

• nonretroactive application: i.e., a concern was raised concerning applying the checklist to existing 
equipment with software. 

• metrological and nonmetrological software issue:  i.e., Subsection 1.2. of the checklist implies that you 
cannot load any software without breaking a seal. 

• The checklist is not supported by NIST Handbook 44. 
• The meaning of some terms included in the checklist is not clear, e.g., “fixed hardware,” “software 

environment.” 
 

http://www.oiml.org/publications/D/D031-e08.pdf
http://www.welmec.org/latest/guides/72.html
http://www.welmec.org/fileadmin/user_files/publications/2-3.pdf
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 Software Maintenance and Reconfiguration 

Source: 
NTEP Software Sector (2013 Software Sector Meeting) 
 
Background 
After the software is completed, what do the manufacturers use to secure their software?  The following items were 
reviewed by the NTEP Software Sector.  Note that agenda Item 3 also contains information on Verified and Traced 
updates and Software Log. 
 
1. Verify that the update process is documented (OK) 
2. For traced updates, installed Software is authenticated and checked for integrity 

Technical means shall be employed to guarantee the authenticity of the loaded software (i.e., that it originates 
from the owner of the type approval certificate).  This can be accomplished (e.g., by cryptographic means like 
signing).  The signature is checked during loading.  If the loaded software fails this test, the instrument shall 
discard it and either use the previous version of the software or become inoperative.  

Technical means shall be employed to guarantee the integrity of the loaded software, i.e., that it has not been 
inadmissibly changed before loading.  This can be accomplished, for example, by adding a checksum or hash 
code of the loaded software and verifying it during the loading procedure.  If the loaded software fails this test, 
the instrument shall discard it and either use the previous version of the software or become inoperative. 

Examples are not limiting or exclusive. 

3. Verify that the sealing requirements are met 
The Software Sector asked “What sealing requirements are we talking about?”  

This item is only addressing the software update.  It can be either verified or traced.  It is possible that there 
are two different security means, one for protecting software updates (software log) and one for protecting the 
other metrological parameters (Category I, II, or III method of sealing).  Some examples provided by the Sector 
members include but are not limited to: 

Physical Seal, software log 
Category III method of sealing can contain both means of security 

 
4. Verify that if the upgrade process fails, the device is inoperable or the original software is restored 
 

The question before the group is, Can this be made mandatory?  

The manufacturer shall ensure by appropriate technical means (e.g. an audit trail) that traced updates of 
metrologically significant software are adequately traceable within the instrument for subsequent verification 
and surveillance or inspection.  This requirement enables inspection authorities, which are responsible for the 
metrological surveillance of legally controlled instruments, to back-trace traced updates of metrologically 
significant software over an adequate period of time (that depends on national legislation).  The statement in 
italics will need to be reworded to comply with US weights and measures requirements.   

The Software Sector agreed that the two definitions below for Verified update and Traced update were acceptable. 

Verified Update 
A verified update is the process of installing new software where the security is broken and the device must be 
re-verified. Checking for authenticity and integrity is the responsibility of the owner/user. 

Traced Update 
A traced update is the process of installing new software where the software is automatically checked for 
authenticity and integrity, and the update is recorded in a software update log or audit trail. 
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Note: It’s possible that the Philosophy of Sealing section of NCWM Publication 14 may already address the above 
IF the definitions of Verified and Traced Updates (and the statement below) were to be added. The contrary 
argument was that it may be better to be explicit). 

Use of a Category 3 audit trail is required for a Traced Update. A log entry representing a traced 
software update shall include the software identification of the newly installed version. 

The Sector recommended consolidating the definitions with the above statement thus: 

Verified Update 
A verified update is the process of installing new software where the security is broken and the device must be 
re-verified. Checking for authenticity and integrity is the responsibility of the owner/user. 

Traced Update 
A traced update is the process of installing new software where the software is automatically checked for 
authenticity and integrity, and the update is recorded in a software update log or Category 3 audit trail. The 
audit trail entry shall include the software identification of the newly installed version. 

In 2012, the Sector recommended that as a first step, the following be added to NCWM Publication 14: 

The updating of metrologically significant software, including software that checks the authenticity 
and integrity of the updates, shall be considered a sealable event. 

Mr. Truex, NTEP Administrator, indicated that, in his opinion, the above sentence is unnecessary since it’s self-
evident.  It was agreed by the group however to ask the other sectors for feedback on the value of this addition. 

Though the Software Sector is currently considering only the single sentence be incorporated into NCWM 
Publication 14 for the time being, ultimately, the Sector may wish to advance the remaining language of the original 
item submission. 

Discussion:  
The Software Sector had no information indicating that the other Sectors had yet been approached for feedback on 
the value of the addition of the proposed sentence. 
 
Recommendation: 
The Software Sector is requesting each of the NTEP Sectors review and provide feedback on the following draft 
language it developed for consideration of adding it to NCWM Publication 14:   

The updating of metrologically significant software, including software that checks the authenticity 
and integrity of the updates, shall be considered a sealable event. 

The Software Sector is also requesting feedback from the NTEP Sectors regarding whether or not additional 
language is needed in NCWM Publication 14 to make clear that an existing audit trail should be protected during a 
software update.  In the background information provided for this item, it was noted that the Software Sector noted 
that this does already seem to be addressed in the Requirements for Metrological Audit Trails in Publication 14.   

NIST Technical Advisor’s note:  NCWM Publication 14 DES Appendix B item 5 b. on page DES – 156 of General 
Requirements for Metrological Audit Trails addresses the protection of audit trail data as follows and may be why 
the Software Sector has indicated that this issue already seems to be addressed in Publication 14:   

5.1.6.1. The audit trail data shall be: 
a. Stored in non-volatile memory and shall be retained for at least 30 days if power is removed from the 

device. AND 
b. Protected from unauthorized erasure, substitution, or modification. 
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This same provision also appears in Publication 14 AWS Appendix B.  
 
Conclusion:  The WS is opposed to adding the proposed sentence into NCWM Publication 14 at this time for the 
following reasons:  
 

• If this statement were added into Publication 14, it would change the existing sealing requirements for 
devices with category 1, 2, and 3 methods of sealing.  Category 1, 2, and 3 sealing does not currently 
require identification of software changes to event counters or event loggers.  This would require a change 
to NIST Handbook 44. 

 
• It’s not clear that the requirement for authenticity and integrity of the updates is limited to only  

metrological significant software.  
 
The WS currently believes that Publication 14 is not clear on whether or not an existing audit trail should be 
protected during a software update.  This issue will need to be addressed as software requirements are added to 
NIST Handbook 44.   
 

ATTACHMENTS 

 
2014 Weighing Sector Meeting:  NTEP Weighing Sector / August 26-27, 2014 / Site TBD [CA, Chicago, Atlanta, 

Denver] 

Appendix A - 2013 NTEP Weighing Sector Attendees (to be included in the Sector report) 
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National Type Evaluation Program (NTEP) 
Weighing Sector Meeting Summary  

August 26-27, 2014 / Atlanta, GA 

INTRODUCTION 

The charge of the NTEP Weighing Sector is important in providing appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code, 2.20 
Scales, 2.22 Automatic Bulk Weighing Systems, and 2.24 Automatic Weighing Systems.  The Sector’s 
recommendations will be presented to the National Type Evaluation Program (NTEP) Committee each January for 
approval and inclusion in NCWM Publication 14 Technical Policy, Checklists, and Test Procedures for national type 
evaluation. 

The Sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the 
NTEP Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other 
registered parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 

Table A 
Table of Contents 
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Details of All Items 
(In order by Reference Key) 

CARRY-OVER ITEMS 

 Recommended Changes to NCWM Publication 14 Based on Actions at the 2014 NCWM 1.
Annual Meeting  

Source:  
Mr. Richard Harshman, National Institute of Standards and Technology (NIST) Technical Advisor provided the 
Sector with specific recommendations for incorporating test procedures and checklist language based upon actions 
of the 2014 NCWM Annual Meeting.  The Sector is asked to briefly discuss each item and, if appropriate, provide 
general input on the technical aspects of the issues. 

1.a. DES Section 70. – Performance and Permanence Tests for Railway Track Scales Used to Weigh In-
Motion  

Source:   
Mr. Ed Luthy, Schenck Process, LLC (2011, 2012, and 2013 Weighing Sector Agenda Items 6, 3, and 3 
respectively) 
 
Background / Discussion: 
During the 2011 NTEP Weighing Sector Meeting, the Sector discussed a weigh in-motion system using new 
technology that utilizes continuous rails (no “rail gaps”) on the approaches and weighing areas of the scale.  The 
submitter stated that the manufacturer is currently unable to offer this device for sale in the U.S. in commercial 
applications because current NTEP type evaluation criteria and NIST Handbook 44 requirements are written in such 
a way that makes it impossible for devices incorporating this new technology to comply.  For example, NIST 
Handbook 44 Scales Code paragraph UR.2.4. Foundations, Supports, and Clearance requires clearance be provided 
around all live parts to the extent that no contacts may result.  NCWM Publication 14, DES Section 70, Inspect the 
Scale, Item 4 Rail Gaps states that “the rail gaps should be set at 3/8 inch.”  The AAR Scale Handbook includes 
language that allows 1/8 inch to 5/8 inch rail gaps.  The members of the Sector agreed that they were not willing to 
recommend deleting references to the required gaps in the rail until it is proven that the new technology complies 
with the tolerances in NIST Handbook 44.  Thus, the Sector recommended that the applicant move forward with 
performance testing to confirm that the new technology complies with the tolerances in NIST Handbook 44.   

Performance testing of the system had not yet been completed when the WS met in 2012.  The WS agreed to retain 
the item on its agenda because there remained an open NTEP application for the device and testing was thought to 
be ongoing.   

During the 2013 WS meeting, Mr. Ed Luthy provided an update on the progress of the testing that had taken place. 
He reported that the device had met performance requirements for static and in-motion testing and was awaiting 
final permanence testing.  Based on Mr. Luthy’s update, the WS agreed to remove the requirement for 3/8 inch 
railgaps specified in NCWM Publication 14, DES Section 70, “Inspect the Scale” 4. Rail Gaps (Page DES-115, 2013 
Edition) and renumber subsequent sections.  
 
See the Interim Report of the 2014 NCWM S&T Committee Agenda Item 320-2 for additional background 
information on the item to amend NIST Handbook 44 Scales Code paragraph UR.2.4. Foundation, Supports, and 
Clearance. (http://www.ncwm.net/resources/dyn/files/1025938z8fff0401/_fn/2013_ST_Pub16.pdf).   
 
Conclusion:   
No action was recommended nor taken by the Sector on this item.  The Sector agreed in 2014 to amend NCWM 
Publication 14 by removing the requirement for railgaps in DES Section 70, “Inspect the Scale” 4. Rail Gaps and 
renumbering subsequent sections.   

http://www.ncwm.net/resources/dyn/files/1025938z8fff0401/_fn/2013_ST_Pub16.pdf
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This item was carried over on the Sector’s 2014 agenda because of the existence of a current proposal to amend 
NIST Handbook 44, which related to this Sector item. The following update was provided by the NIST Technical 
Advisor to make members of the WS aware of the action taken during the 2014 NCWM Annual Meeting on that 
proposal:       

During the 2014 NCWM Annual Meeting, the Conference voted in favor of amending NIST Handbook 44 
Scales Code paragraph UR.2.4. Foundations, Supports, and Clearance.  The changes that were adopted 
provide an exception of having to provide clearance using rail gaps and applies only to in-motion railway 
track scales designed to be installed and operated using continuous rail.   

The adoption of the proposal to amend Scales Code paragraph UR.2.4. by the NCWM concludes this item.  It will 
not appear on the Sector’s 2015 agenda.   

 Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface 2.
Sources:  

• 2009 NTETC Software Sector Agenda Item 3 and 2010 S&T Item 310-3 G-S.1. Identification. (Software) 
• 2010 Final Report of the S&T Committee: ncwm.net/content/annual-archive 
• 2010 Software Sector summary:  http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2011 Software Sector summary: http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2011 Final Report of the S&T Committee (Publication 16 and addendum sheets): ncwm.net/content/annual-

archive 
• 2012 Software Sector summary: http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2012 Final Report of the S&T Committee: 

http://www.ncwm.net/resources/dyn/files/1025938z8fff0401/_fn/2013_ST_Pub16.pdf 
• 2013 Software Sector Summary: 

http://www.ncwm.net/resources/dyn/files/981560z45f7a5f5/_fn/12_Software_Sector_Activity.pdf 
• 2013 Final Report of the S&T Committee: http://www.nist.gov/pml/wmd/pubs/sp1171.cfm 
• 2014 Final Report of the S&T Committee: To be added 

Background:  
Local weights and measures inspectors need a means to determine whether equipment discovered in the field has 
been evaluated by NTEP.  If so, the inspector needs to know at a minimum the CC number.  From this starting point, 
other required information can be ascertained, e.g., the software version or revision identifier of the software 
installed in an electronic device at the time it was evaluated.  NIST Handbook 44 currently includes three options for 
marking of the CC: 

1. Permanent marking 
2. Continuous display 
3. Recall using a special operation 

Additional background information relative to this item can be found in 2014 NCWM Publication 16 at:  
http://www.ncwm.net/resources/dyn/files/1217541z1019c056/_fn/4-ST-Pub16-2014-CORRECTED-06-12-2014.pdf 

During its 2013 meeting, the WS, at the request of the SS, reviewed and provided feedback on the following SS 
proposal to amend NIST Handbook 44 General Code paragraphs G-S.1.Identification and G-S.1.1. Location of 
Marking Information for Not-Built-For-Purpose, Software-Based Devices:   

    
NIST Handbook 44 – Proposed changes: 

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement process but not 
having any metrological effect, shall be clearly and permanently marked for the purposes of identification with the following 
information:  
(a)    the name, initials, or trademark of the manufacturer or distributor;  

http://www.ncwm.net/resources/dyn/files/1217541z1019c056/_fn/4-ST-Pub16-2014-CORRECTED-06-12-2014.pdf
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(b)   a model identifier that positively identifies the pattern or design of the device;  

(1)   The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms may be followed 
by the word “Number” or an abbreviation of that word. The abbreviation for the word “Number” shall, as a 
minimum, begin with the letter “N” (e.g., No or No.). The abbreviation for the word “Model” shall be “Mod” or 
“Mod.” Prefix lettering may be initial capitals, all capitals, or all lowercase.  
[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  

 

(c)    a nonrepetitive serial number, except for equipment with no moving or electronic component parts and not-built-for-
purpose software-based software devices software; 
[Nonretroactive as of January 1, 1968]  
(Amended 2003)  

(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as 
the required serial number.  
[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and abbreviations for the word 
“Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, Ser. No., and S. No.).  

[Nonretroactive as of January 1, 2001]  

(d)   the current software version or revision identifier for not-built-for-purpose software-based electronic devices, 
which shall be directly linked to the software itself;  

[Nonretroactive as of January 1, 2004]  
(Added 2003) (Amended 20XX) 

(1)   The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required version or revision.  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(2)   Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be followed by 
the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, begin with the letter “R” 
and may be followed by the word “Number.” The abbreviation for the word “Number” shall, as a minimum, 
begin with the letter “N” (e.g., No or No.).  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(3)   The version or revision identifier shall be accessible via the display. Instructions for displaying the version 
or revision identifier shall be described in the CC. As an exception, permanently marking the version or 
revision identifier shall be acceptable under the following conditions: 

(a)   The user interface does not have any control capability to activate the indication of the version or 
revision identifier on the display, or the display does not technically allow the version or revision 
identifier to be shown (analog indicating device or electromechanical counter) or 

(b)   the device does not have an interface to communicate the version or revision identifier. 

(e)    an NTEP CC number or a corresponding CC Addendum Number for devices that have a CC.  

(1)   The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP CC,” 
“CC,” or “Approval.” These terms may be followed by the word “Number” or an abbreviation of that word. 
The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.)  
[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the disassembly of a part 
requiring the use of any means separate from the device.  

(Amended 1985, 1991, 1999, 2000, 2001, 2003, and, 2006 and 201X) 

G-S.1.1. Location of Marking Information for Not-Built-For-Purpose All Software-Based Devices. – For not-built-for-
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purpose, software-based devices, either:  

 (a)  The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently marked or continuously 
displayed on the device; or  

 (b)  The CC Number shall be:  

(1) permanently marked on the device;  

(2) continuously displayed; or  

(3) accessible through an easily recognized menu and, if necessary, a submenu. Examples of menu and submenu 
identification include, but are not limited to, “Help,” “System Identification,” “G-S.1. Identification,” or “Weights 
and Measures Identification.”  

Note: For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be listed on the CC, 
including information necessary to identify that the software in the device is the same type that was evaluated.  

[Nonretroactive as of January 1, 2004]  

(Added 2003) (Amended 2006 and 20XX) 

 
 
See the 2013 WS Final Report to view the feedback provided by the WS on the SS’s proposal to amend paragraphs 
G-S.1. and G-S.1.1. and for additional background information relating to this item.   

This item was also a “Developing” item on the 2014 S&T Committee’s agenda and remains so on the 2015 S&T 
Committee’s agenda. During the 2014 NCWM Annual Meeting, NIST OWM provided the following comments 
concerning the SS’s proposal:    
 
The following two concerns and suggestions were provided concerning the changes proposed to subparagraph G-
S.1.(d): 
 

1. Deleting the words “for not-built-for-purpose software-based electronic devices” creates the implication 
that all equipment manufactured as of January 1, 2004, except weights and separate parts necessary to the 
measurement process but not having any metrological effect, would be required to be permanently marked 
with a current software version or revision identifier.  OWM questions whether or not it is the Software 
Sector’s intent to require a software version or revision identifier be marked on equipment that is not 
electronic.  If not the intent, OWM suggests that the Sector consider adding text to better clarify the type of 
equipment intended to be addressed by this proposed change and offers the following additional  text for 
consideration: 

 
(d) the current software version or revision identifier for software-based electronic devices, which 

shall be directly linked to the software itself; 
  
2. The proposed changes, if adopted, would require a current software version or revision identifier be marked 

on both built-for-purpose and not-built-for purpose software based equipment manufactured as of January 
1, 2004.  If it is the intent of the Sector to require that a current software version or revision identifier be 
marked on built-for-purpose software based equipment, then the Sector might consider proposing that such 
a requirement be non-retroactive or that it become enforceable at some future date considering the time and 
cost involved in updating equipment already in service.  

 
The following additional feedback was provided by OWM concerning the Software Sector’s proposed changes to 
paragraphs G-S.1. and G-S.1.1.: 
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• It is not clear what equipment would be affected by the proposed changes to G-S.1. (c).  By proposing that 
the word “software” be added, is the exception intended to apply to the software itself or to equipment in 
which the software is installed?       

• In the proposed additions to G-S.1.(d)(3)(a), it is not clear what is meant by the phrase “or the display does 
not technically allow the version or revision identifier to be shown.”  The examples “analog indicating 
device” and “electromechanical counter” do not provide enough information to lead one to conclude that 
the intent is to address such things as numeric-only displays.  That is, numeric-only displays that don’t have 
the capability of displaying abbreviations for “version” or “revision” as noted in earlier comments 
originating from the Sector.   

• OWM recommends adding some examples to clarify the types of devices described in paragraph 
G-S.1.(d)(3)(b).  

• OWM agrees with the Software Sector’s assertion that it may be possible to eventually eliminate G-S.1.1. 
at some future date. 

 
OWM noted that a joint meeting of the Software and Weighing Sectors is planned in August 2014 to consider the 
current proposal and to try and reach agreement on the changes necessary to paragraph G-S.1.  OWM encouraged  
the two sectors to consider its comments and feedback when considering any changes to the language currently 
proposed for G-S.1. The approach used in the past has been for the sectors to review the proposal in separate 
meeting sessions; however, this has not resulted in a proposal amenable to all sectors.  OWM believes that it might 
be more expedient for all of the sectors to collaborate in a single joint meeting to try and reach agreement on the 
changes needed. 
 
Following the 2014 NCWM Annual Meeting, members of OWM’s Legal Metrology Devices Program (LMDP) 
were requested to provide additional input on the proposal to modify G-S.1. and G.S.1.1. in consideration of the 
goals of the SS and the comments provided during the 2014 Open Hearings of the S&T Committee relating to this 
item.   
 
The following is a list of the goals provided by the SS in modifying G-S.1. and G.S.1.1. as communicated to the 
members of OWM’s LMDP: 
 

1. Remove the existing distinction between software identification requirements for built-for-purpose and 
not-built-for-purpose devices. 

2. To require that all software-based devices have a software version or revision identifier for metrologically 
significant software. 

3. Require that certified software versions or revision identifiers for metrologically significant software is 
recorded on the CC for access by inspectors. 

4. Software itself does not require serial numbers. 
5. Require that software-based devices version or revision identifier shall be accessible via the display and 

user interface and only if device’s display is incapable of displaying the identifier or has no display and/or 
interface; then permanently marking the version or revision identifier shall be acceptable (e.g., digital load 
cell). 

6. Nonretroactive as of January 1, 2016, if passed by the NCWM in July 2015.  
 
OWM’s LMDP developed the following proposed draft alternative changes to G-S.1. based on the SS’s request for 
additional input on how best to meet its goals and forwarded them to the Chairman of the SS for consideration at the 
2014 WS/SS joint meeting : 
 
Amend NIST Handbook 44:  G-S.1. Identification and G-S.1.1. Location of Marking Information for Not-Built-For-
Purpose, Software-Based Devices as follows:  

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information:  
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(a)   the name, initials, or trademark of the manufacturer or distributor;  

(b)  a model identifier that positively identifies the pattern or design of the device;  

(1)   The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms 
may be followed by the word “Number” or an abbreviation of that word. The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). The 
abbreviation for the word “Model” shall be “Mod” or “Mod.” Prefix lettering may be initial 
capitals, all capitals, or all lowercase.  

[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  
  

(c)   a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 
not-built-for-purpose software-based devices software; 
[Nonretroactive as of January 1, 1968]  
(Amended 2003)  

(1)  The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number.  

[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, 
Ser. No., and S. No.).  

[Nonretroactive as of January 1, 2001]  

(d)  the current software version or revision identifier for not-built-for-purpose software-based  devices; 
manufactured as of January 1, 2004 through December 31, 2015, and all software based devices 
or equipment manufactured as of January 1, 2016;  
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 20XX) 

(1) The version or revision identifier shall be: 
 

i.  prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as 
the required version or revision;  
[Nonretroactive as of January 1, 2007] 

   (Added 2006) 
 

ii. directly linked to the software itself; and   
[Nonretroactive as of January 1, 2016] 
(Added 20XX) 
 

iii. continuously displayed* or be accessible via the display menus.  Instructions for 
displaying the version or revision identifier shall be described in the CC. As an 
exception, permanently marking the version or revision identifier shall be acceptable 
providing the device does not have an integral interface to communicate the version or 
revision identifier. 
[Nonretroactive as of January 1, 2016] 
(Added 20XX) 
 
*The version or revision identifier shall be displayed continuously on software-based 
equipment with a digital display manufactured as of January 1, 20XX and all 
software-based equipment with a digital display as of January 1, 20YY.     
 

  
(2)   Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
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followed by the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.” The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.).  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(e)  an National Type Evaluation Program (NTEP) Certificate of Conformance (CC) number or a 
corresponding CC Addendum Number for devices that have a CC.  

(1)   The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 
“NTEP CC,” “CC,” or “Approval.” These terms may be followed by the word “Number” or an 
abbreviation of that word. The abbreviation for the word “Number” shall, as a minimum, begin 
with the letter “N” (e.g., No or No.)  

[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. (Amended 1985, 1991, 1999, 
2000, 2001, 2003, and, 2006 and 201X) 

G-S.1.1. Location of Marking Information for Not-Built-For-Purpose All Software-Based Devices. – For 
not-built-for-purpose, software-based devices, either:  

(a)  The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently marked or 
continuously displayed on the device; or  

(b)  The CC Number shall be:  

(1) permanently marked on the device;  

(2) continuously displayed; or  

(3) accessible through an easily recognized menu and, if necessary, a submenu. Examples of menu and 
submenu identification include, but are not limited to, “Help,” “System Identification,” “G-S.1. 
Identification,” or “Weights and Measures Identification.”  

Note: For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same type 
that was evaluated.  
[Nonretroactive as of January 1, 2004]  
(Added 2003) (Amended 2006 and 20XX) 

 

No changes to subparagraph G-S.1.1. were proposed by OWM’s LMDP since the SS had indicated earlier that it 
may be possible to eventually eliminate G-S.1.1.   Thus, the proposed changes to subparagraph G-S.1.1. shown 
above in OWM’s draft alternative changes are those originating from the SS’s 2013 proposal.   
 
In providing feedback to the SS, OWM’s LMDP noted that the shaded portion of G-S.1.(d)(1)iii. of their draft 
alternative changes was developed solely by OWM (i.e., does not reflect any of the goals communicated by the SS) 
and was being offered for consideration with the understanding that:  
 

1. this change will make it easier in the future for inspectors to be able to identify software installed in 
equipment;  

2. a reasonable amount of time for the changes to take effect can be specified; 
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3. it is probable that improvements in technology over time will make it easier for equipment manufacturers 
to comply.       
 

In addition to the alternative changes proposed by OWM’s LMDP, a member of the SS submitted the following 
definition of “software-based devices” for discussion during the joint meeting of the Weighing and Software 
Sectors and possible future inclusion into Appendix D of NIST Handbook 44:   

 
software-based devices:  devices used to compute and control processes using software, where software is 
a general term for the programs and data used to operate the computers and/or related electronic devices.  
Software-based device may also consist of just software (e.g., weigh in/weigh out software). 

 
Discussion/Conclusion 
During the joint meeting of the Weighing and Software Sectors, the Chairman of the SS led a discussion on the 
identification of software; more specifically, the changes that have been proposed or that are needed to G-S.1. and 
G-S.1.1. and the reasons why these changes are important.  He reviewed the SS’s 2013 draft proposal to amend 
G-S.1. and G-S.1.1. and the comments that had been received since its distribution.  Very few constructive 
comments had been received except for some comments provided by NIST OWM, which the Chairman reviewed 
one by one; requesting additional clarification from the NIST Technical advisor as needed.    
 
Once the review of the Sector’s draft proposal had been completed, it was then pointed out that NIST OWM’s 
LMDG had developed some suggested alternative changes to the SS’s proposal at the request of the SS.  Members 
of both sectors were asked to review and consider the alternative changes proposed by OWM’s LMDP, which were 
provided in a handout to members of both sectors and displayed on screen.    
 
The NIST Technical Advisor to the WS, also a member of OWM’s LMDP, explained the reasons for OWM’s 
proposed alternative changes to G-S.1. Identification.   Initial discussions of the group regarding OWM’s draft 
changes mostly concentrated on three main issues/concerns as follows: 
 

1. Why is it necessary to retain the term “not-built-for-purpose software-based devices” and add enforcement 
dates to G-S.1.(d) when it is the Sector’s intention to treat built-for-purpose and not-built-for-purpose 
devices the same with respect to identifying software? 
 

2. Consideration of the text that OWM had developed and was proposing for addition to G-S.1.(d) iii. 
  

3. What would be the effective dates of any changes agreed upon by the group?   
 
The following is a brief summary of the discussions and actions taken by the two sectors relative to these three 
issues/concerns: 
 

1. With regard to the changes proposed to G-S.1.(d), the NIST Technical Advisor to the WS indicated that it 
was OWM’s view that a separation between built-for purpose and not-built-for-purpose software-based 
devices needed to be maintained within the paragraph because the current requirement (i.e., G-S.1.(d)) only 
applies to not-built-for-purpose software-based devices.  Although the SS’s intention is to expand the 
requirement to apply to all electronic devices, it would not be appropriate to require existing 
built-for-purpose-equipment, which is already in service, to comply with the proposed changes to G-S.1. 
since this equipment has not had to do so previously.  Updating existing equipment, in order to make it 
comply with new requirements, could be costly to both manufacturers and device owners. Additionally, it 
may not be possible for some built-for-purpose devices to provide an indication of the current software 
version or revision identifier.  Although marking of the version or revision identifier using a label affixed to 
the device might be an option, how would officials be able to tell if the version of software installed in the 
device actually matched the marking on the device?   By adding effective dates, as proposed, the separation 
can be maintained and still provide a means of requiring all new electronic equipment to comply.  The 
NIST Technical Advisor also acknowledged that it may be possible at some future date to remove the 
reference to “not built for-purpose” in the paragraph.  Members of the two sectors agreed, although it was 
decided that the words “through December 31, 2015” in the lead-in sentence of G-S.1.(d) should be deleted 
because the inclusion of this date is not necessary and its removal does not in any way change the proposal.  
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2. There were significant concerns raised by equipment manufacturers regarding OWM’s suggested proposal 

to require the continuous display of the version or revision identifier on software-based equipment having a 
digital display.  It was stated that some displays; specifically referenced were “seven-segment digital 
displays of simple design,” do not have the capability of complying with the proposed note that had been 
developed by OWM.  It was also stated that customer demand for these simple displays remains steady 
among the different scale manufacturers because of their low cost in relation to other digital displays that 
incorporate more current and complex technology.  That is, some customers aren’t willing to pay the extra 
money for a more complex display that can be made to comply with OWM’s proposed note, such as one of 
the graphic types, when all that’s needed is a simple basic display.  Manufacturers did not see this situation 
changing and stated that sales of these displays are driven by their low cost.  Another concern was the 
valuable “real estate” that the version or revision identifier would take up if it were continuously displayed. 

 
3. In consideration of the fact that the proposed changes, if adopted, would require both built-for purpose and 

not-built-for-purpose software-based equipment to continuously display the current software version or 
revision identifier or that this information be accessible via the display menus, members of the two sectors 
felt that the 2016 effective date proposed by OWM did not provide enough lead-in time for equipment 
manufacturers.  Thus, the sectors agreed to extend the date to 2020 by amending OWM’s proposal to 
reflect this new date. 

 
A fourth issue/concern, which was raised by an equipment manufacturer somewhat later in the discussions, is that 
some built-for-purpose equipment have limited capability of displaying letters of the alphabet, and therefore, unable 
to comply with the prefacing requirements specified in G-S.1.(d)(1) and G-S.1.(d)(2).  The example provided was a 
seven-segment display.  It is not able to display a “V” or an “R,” which are the current acceptable abbreviations for 
“version” and “revision,” respectively.  A “U” could be considered a symbol; however, it is not currently a symbol 
included in the list of acceptable abbreviations found in some NCWM Publication 14 device checklists.   
Alternatively, a lower-case “r” could be displayed on such an indicator.  In consideration of this concern, it was 
suggested that a “note” be added to G-S.1.(d) permitting the NTEP evaluators to specify a different method of 
indication if the device is incapable of prefacing the software version/revision with a “V” or “R.”  The sectors 
agreed to propose a “note” be added and let the S&T Committee decide whether the “note” is necessary or 
appropriate.  An additional change agreed upon by the sectors relating to this issue/concern was to add the last 
sentence of G-S.1.(b) to the end of G-S.1.(d)(2).   In discussing this issue/concern, it was also stated that some 
built-for-purpose devices only indicate the software version or revision identification during power up.  That is, in 
order to view the software identification, it is necessary to shut off and then return power to the device.  It was noted 
that some officials have been instructed not to power down equipment they are inspecting for liability reasons.  
There were no solutions to this (power down/power up) concern offered by members of either sector.          
 
Although the SS had earlier proposed changes to G-S.1.1., it was decided during the meeting that no changes to 
G-S.1.1. were necessary since the sectors had agreed to retain the term “not-built-for-purpose software-based 
devices” in G-S.1.(d).  Thus, no changes are proposed to paragraph G-S.1.1.  The following reflects all of the 
changes to paragraph G-S.1. that were agreed upon by the two sectors during the joint meeting: 
  
Amend NIST Handbook 44:  G-S.1. Identification as follows:  

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information:  
 

(a)   the name, initials, or trademark of the manufacturer or distributor;  

(b)  a model identifier that positively identifies the pattern or design of the device;  

(1)   The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms 
may be followed by the word “Number” or an abbreviation of that word. The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). The 
abbreviation for the word “Model” shall be “Mod” or “Mod.” Prefix lettering may be initial 
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capitals, all capitals, or all lowercase.  
[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  
  

(c)   a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 
not-built-for-purpose software-based software devices software; 
[Nonretroactive as of January 1, 1968]  
(Amended 2003)  

(1)  The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number.  

[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, 
Ser. No., and S. No.).  

[Nonretroactive as of January 1, 2001]  

(d)  the current software version or revision identifier for not-built-for-purpose software-based  devices; 
manufactured as of January 1, 2004 and all software-based devices or equipment manufactured 
as of January 1, 2020;  
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 20XX) 

(1) The version or revision identifier shall be: 
 

i.  prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as 
the required version or revision;  
[Nonretroactive as of January 1, 2007] 

   (Added 2006) 
 
 Note: If the equipment is capable of displaying the version or revision identifier but is 

unable to meet the formatting requirement, through the NTEP type evaluation process, 
other options may be deemed acceptable and described in the CC.  

                                      (Added 20XX)                                      
 

ii. directly linked to the software itself; and   
[Nonretroactive as of January 1, 2020] 
(Added 20XX) 
 

iii. continuously displayed or be accessible via the display.  Instructions for displaying the 
version or revision identifier shall be described in the CC. As an exception, 
permanently marking the version or revision identifier  shall be acceptable providing 
the device does not have an integral interface to communicate the version or revision 
identifier. 
[Nonretroactive as of January 1, 2020] 
(Added 20XX) 

    
  

(2)   Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.” The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). Prefix lettering 
may be initial capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(e)  an National Type Evaluation Program (NTEP) Certificate of Conformance (CC) number or a 
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corresponding CC Addendum Number for devices that have a CC.  

(1)   The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 
“NTEP CC,” “CC,” or “Approval.” These terms may be followed by the word “Number” or an 
abbreviation of that word. The abbreviation for the word “Number” shall, as a minimum, begin 
with the letter “N” (e.g., No or No.)  

[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. (Amended 1985, 1991, 1999, 
2000, 2001, 2003, and, 2006 and 201X) 

 
 
Members of the two sectors also reviewed the draft definition of “software-based devices.”  The draft definition had 
been developed by a member of the SS in consideration of a comment that had been received by the S&T 
Committee during one of the 2014 NCWM Conferences.  The Sectors agreed that no action was currently necessary 
other than that the definition be retained for future consideration should the need develop.   
 
An additional issue that was discussed during the joint meeting is whether or not the updating of metrological 
software should be considered a sealable event or sealable parameter.  It was agreed that an update to metrological 
software is a sealable event and needs to be protected using an approved means of security.  The sectors then 
considered whether it would be appropriate to include the updating of metrological software in the list of sealable 
parameters in NCWM Publication 14 or to provide for its security by proposing a new General Code requirement be 
added to NIST Handbook 44.  The sectors decided that the updating of metrological software can affect multiple 
sealable parameters, and therefore, it is appropriate to address its security in the General Code of NIST 
Handbook  44.  Consequently, the sectors decided to complete and submit an NCWM Form 15 proposing there be a 
new General Code requirement added to the handbook to address the security of software updates.     
 
The two sectors agreed that much progress had been made during the joint meeting, but that paragraph G-S.1., as 
revised during the meeting, is not likely to be considered for vote by the NCWM.   In consideration of the progress 
that was made, the sectors agreed to recommend that the “Developing” status of the item be changed to 
“Informational” and forward the revised draft of G-S.1. to the different regional associations for their consideration 
at their next meeting.   
 

 NCWM Publication 14 DES Checklists and Test Procedures Section 1 Marking – Applicable to 3.
Indicating, Weighing/Load-Receiving Elements and Complete Scales 

Source:  
NTEP Labs - 2013 Weighing Sector Agenda Item 7. 
 
Background / Discussion: 
A “Note” in Section 1 of the Checklists and Procedures of NCWM Publication 14 Digital Electronic Scales specifies 
that for consistency purposes the NTEP labs use an Eberhard Faber ink eraser type #110 to verify the permanence of 
the lettering used to mark required information on a device.  It has been reported that this particular eraser may no 
longer be available in the marketplace.  The NTEP lab evaluators had been asked to try and identify a suitable 
replacement for this eraser; but none had been suggested as of the 2013 WS meeting.   
 
During the 2013 WS meeting, members of the Sector were asked to help identify a suitable replacement eraser; one 
that could be readily acquired by all the NTEP labs at a reasonable cost so that the NTEP labs could continue testing 
the permanence of lettering used to mark required information on a device using the same testing medium.  An ink 
eraser called “black pearl” was identified by the WS as a possible replacement and Mr. Jim Truex (NTEP 
Administrator) agreed to look into the possibility of using the “black pearl” eraser as replacement for the Eberhard 
Faber ink eraser. 
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Conclusion 
This item has been completed.  The Sector was updated on the selection of some suitable replacement erasers for 
testing permanence of marking. Mr. Jim Truex (NTEP Administrator) reported that all appropriate sections of the 
2014 edition of Publication 14 had been amended to reflect the acceptance of the “Papermate Black Pearl” and 
“Papermate Union #110”  as suitable alternatives to the Eberhard Faber ink eraser type #110 in the testing of 
permanence of marking.    
 

NEW ITEMS 

 NIST Handbook 44 Scales Code Paragraph S.5.4 Relationship of Load Cell Verification 4.
Interval Value to the Scale Division  

Source: 
NCWM/NTEP 
 
Background: 
NTEP has identified two different interpretations of how to apply the formula specified in NIST Handbook 44 
Scales Code paragraph S.5.4. Relationship of Load Cell Verification Interval Value to the Scale Division; 
specifically, to bulleted item (a).  The formula determines the suitability of the vmin value of a load cell in 
relationship to the value of the scale division (d) for scales without lever systems. The different interpretations occur 
only when applying the formula to a scale having multiple platforms (Weighing/Load Receiving Elements 
(W/LRE)) where the output of each W/LRE has its own weight display and is capable of operating as an 
independent scale in a commercial application. 
 
Consider the number of load cells in each W/LRE of the following example scale and how the formula is to be 
applied:  
 

Platform  Number of Load Cells 
1 4 
2 4 
3 6 

 
The first interpretation applies the formula to the three W/LREs as a single platform using the total of all load cells 
(14) for the value of “N” in the formula. 
 
The second interpretation applies the formula to each of the three W/LRE’s individually using only the number of 
load cells (4, 4 and 6) in the W/LRE for the value of “N” in the formula. 
 
Recommendation:  
The submitter believes that the second interpretation is correct and suggests the follow actions: 
The WS consider completing an NCWM Form 15 and submit it to the S&T Committees of the Regional Weights 
and Measures Associations proposing the following “Note” be added below the opening paragraph of Section S.5.4. 
in the 2015 edition of NIST Handbook 44 as follows: 
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NIST Handbook 44 - 2.20 Scales Code Paragraph S.5.4.  
 
S.5.4. Relationship of Load Cell Verification Interval Value to the Scale Division. – The relationship of 
the value for the load cell verification scale interval, vmin, to the scale division, d, for a specific scale installation 
using National Type Evaluation Program (NTEP) load cells shall comply with the following formulae where N 
is the number of load cells in the scale (such as hopper or vehicle scale weighing/load-receiving elements): 
 

Note: When the scale installation contains two or more W/LREs where the output of each W/LRE 
produces its own independent weight display and is thus capable of operating as an independent NTEP 
certificated scale in a commercial application, the value of “N” should be the number of load cells in each 
individual W/LRE.  

 
 (a)     for scales without lever systems; and 
 
  
 (b) for scales with lever systems. 
 
 

[*When the value of the scale division, d, is different from the verification scale division, e, for the 
scale, the value of e must be used in the formulae above.] 

 
This requirement does not apply to complete weighing/load-receiving elements or scales, which satisfy all the 
following criteria: 

 
- the complete weighing/load-receiving element or scale has been evaluated for compliance with 

T.N.8.1. Temperature under the NTEP; 
   
- the complete weighing/load-receiving element or scale has received an NTEP Certificate of 

Conformance; and 
 
- the complete weighing/load-receiving element or scale is equipped with an automatic 

zero-tracking mechanism which cannot be made inoperative in the normal weighing mode.  (A test 
mode which permits the disabling of the automatic zero-tracking mechanism is permissible, 
provided the scale cannot function normally while in this mode. 

[Nonretroactive as of January 1, 1994] 
(Added 1993) (Amended 1996) 

 
Upon NCWM adoption of this recommendation, the Weighing Sector will need to revise Publication 14, Digital 
Electronic Scales, Section 22. Relationship of vmin to d and Load Cells, Section F. Multiple Load Cell Systems by 
adding the same “Note.” 
 
Conclusion:  
There was no action taken on this item.  Due to conflicting NCWM announcements of the Weighing Sector (WS) 
meeting start time for Tuesday, August 26, not all stakeholders were in attendance when this item was first 
introduced during the 2014 WS meeting.  Consequently, the NCWM agreed to reintroduce this item on the 2015 
Weighing Sector Agenda in the interest of fairness to all.      

 NCWM Publication 14 DES Section B. Certificate of Conformance Parameters, Subsection 8. 5.
Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb 
Capacity, Paragraph 8.3.2.  Range of Parameters for Modular Scales 

Source: 
NCWM/NTEP 
 

N
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Background: 
Current Technical Policy, page DES-8, Section B.8.3.2., of the Digital Electronic Scales (DES) Code states: 
 
"The following range of parameters will be used to establish the sizes and capacities of modular load cell vehicle 
scales that will be covered on a CC based upon the test of a single scale." 
 
It is believed that as this paragraph is located under Section 8.3. Modular Load-Cell Vehicle, Livestock, or Railway 
Track Scales and there is no other paragraph or section specific to livestock and railway track scales.  The paragraph 
incorrectly limits the parameters stated in “a” thru “j” as applying to only vehicle scales.  
 
Recommendation: 
The following proposal is suggested for changing the opening paragraph of Section 8.3.2. to identify that Livestock 
and Railway Track Scales Certificates of Conformance (CC) have the same range of parameters:   
 
 

National Type Evaluation Program 
Digital Electronic Scales – Technical Policy 

B. Certificate of Conformance Parameters 

… 

1. Influence Factors Requirements 

… 

8. Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb 
Capacity 

8.1. Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track scales, 
and other platform scales over 30 000 lb and up to and including 200 000 lb.  

8.2. … 
 
8.3. Modular Load-Cell Vehicle, Livestock, or Railroad Track Scales 
Note: These criteria apply if the scale is fully electronic (e.g., load cells comprise the sensors of the 
weighing/load-receiving element) and is of a modular design. 

Modular Scale 
A vehicle, livestock, or railroad track scale made up of individual load-receiving elements of like design, 
which can be joined together to form a larger integral load-receiving element and can be separated at any time 
without structurally changing the individual load-receiving elements. This definition is to be applied for all 
new type evaluations and for applications to add new devices to an existing Certificate of Conformance (CC.) 
See figure 3. (Effective January 2001) 

 

8.3.1. Modular Scale to be Tested 
… 

8.3.2. Range of Parameters for Modular Scales 
The following range of parameters will be used to establish the sizes and capacities of 
modular load cell vehicle scales that will be covered on a CC based upon the test of a single 
scale. 

a. Nominal capacities not more than 1.5 times CLC for a two-section scale to 135% of 
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capacity of the device evaluated. The nominal capacity for the railroad track scale in a 
modular vehicle/railroad combination will be no greater than the capacity of the device 
submitted for evaluation.  

b. Platform area not less than 50% of smallest two-section (four-cell) module incorporated 
in the device evaluated. Increased lengths for scales with two or more modules are not 
restricted as long as the width complies with 8.3.2. (e) and the load cells meet the vmin 
formula (e.g., vmin ≤ d / √ n.) Additional modules to increase length must be of the 
same type as those used in the device submitted for evaluation (e.g., 4-cell, 2-cell, and 0-
cell.) 

c. CLCs complying with the minimum CLC rating (e.g., not less than 80% of the capacity 
of one cell) but not exceeding twice the capacity of one load cell.1  

d. Span(s) between sections which is (are) not more than 20% greater than the span of the 
largest two-section, four load-cell module evaluated. 

e. Widths up to 120% of the width of the platform tested.2 
f. Nominal capacity equal to or less than CLC times the number of sections minus one-

half. 
g. Platform construction and material similar to that of the device evaluated. See section 

8.e. 
h. Scale division values equal to or greater than the value of the scale division used in the 

scale that was evaluated. 
i. Number of divisions (nmax) the number of scale divisions that would exist for scales 

included in the range of capacities provided it does not exceed the nmax of the load cells 
and indicator for the installed system. 

j. Module connection type will be limited to the original type evaluated. The manufacturer 
may choose to submit a special hybrid design including more than one type of module 
connection. For example, one module can he connected using welded connections and 
another can be connected using bolted connections. The resulting CC will cover all the 
types submitted if the evaluation is successful. 

 
 
 
Alternatively, the Sector might consider amending the lead-in sentence of paragraph 8.3.2. to read as follows: 
 

The following range of parameters will be used to establish the sizes and capacities of modular load cell 
vehicle, livestock, or railway track scales that will be covered on a CC based upon the test of a single scale. 
 

Conclusion:  
The WS agreed with the submitter of this item that all parts of paragraph 8.3.2. in Section B of Publication 14 DES, 
including lettered subparts (a) thru (j)  are intended to apply to vehicle, livestock, and railroad track scales. To 
clarify the application of this paragraph, the Sector elected to amend its lead-in sentence (i.e., the submitter’s 
alternative option) as follows:  
 

8.3.2. Range of Parameters for Modular Scales 

The following range of parameters will be used to establish the sizes and capacities of modular load 
cell vehicle, livestock, or railway track scales that will be covered on a CC based upon the test of a 
single scale. 

a. ... 
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 NCWM Publication 14 DES Section 10. Provision For Metrological Sealing of Adjustable 6.
Components or Audit Trail 

Source:   
Maryland Weights and Measures/NTEP Labs 
 
Background:   
The Maryland NTEP lab was recently performing an evaluation on a device that was subject to the US/Canada 
Mutual Acceptance Agreement (MRA) and the manufacturer of the device had designed it to be sealed using a 
pressure sensitive seal. The design of the sealing mechanism on the device being evaluated complied with existing 
sealing requirements found in NIST Handbook 44 (i.e., paragraph G-S.8. Provisions for Sealing Electronic 
Adjustable Components) and current type evaluation criteria in NCWM Publication 14, but did not meet MC’s 
laboratory evaluation manual sections 2.4.4 and 2.4.5.  NIST Handbook 44 paragraph G-S.8. Provision for Sealing 
Electronic Adjustable Components has been copied below for reference:   
 

G-S.8. Provision for Sealing Electronic Adjustable Components. – A device shall be designed with 
provision(s) for applying a security seal that must be broken, or for using other approved means of providing 
security (e.g., data change audit trail available at the time of inspection), before any change that detrimentally 
affects the metrological integrity of the device can be made to any electronic mechanism. 

[Nonretroactive as of January 1, 1990] 

A device may be fitted with an automatic or a semi-automatic calibration mechanism.  This mechanism shall be 
incorporated inside the device.  After sealing, neither the mechanism nor the calibration process shall facilitate 
fraud. 

(Added 1985) (Amended 1989 and 1993) 

Recommendation:  
Add MC’s laboratory evaluation manual requirements found in Sections 2.4.4. and 2.4.5. to NCWM Publication 14 
DES Section 10 to better harmonize U.S./Canadian type evaluation criteria as it relates to the use of pressure 
sensitive seals for sealing metrological significant parameters.  The NTEP Weighing Laboratories have discussed 
and endorsed adding the Canadian requirements.  The following changes are suggested for consideration:  
 

10. Provision For Metrological Sealing of Adjustable Components or Audit Trail 

Code References: G-S.8.1. and S.1.11. 
The current language in NIST Handbook 44 paragraph G-S.8. states: "A device shall be designed with 
provision(s) for applying a security seal that must be broken, or for using other approved means of providing 
security (e.g., data change audit trail available at the time of inspection), before any change that detrimentally 
affects the metrological integrity of the device can be made to any electronic mechanism." 

Thus, for parameters protected by physical means of security, once a physical security seal is applied to the 
device, it should not be possible to make a metrological change to those parameters without breaking that seal. 
Likewise, for parameters protected by electronic means of security, it should not be possible to make a 
metrological change to those parameters without that change being reflected in the audit trail. Since this 
philosophy addresses provisions for protecting access to any metrological adjustment, the philosophy should 
be applied consistently to all electronic device types. 

Due to the ease of adjusting the accuracy of electronic scales, all scales (except for Class I scales) must 
provide for a security seal that must be broken or provide an audit trail, before any adjustment that 
detrimentally affects the performance of the electronic device can be made. Only metrological parameters that 
can affect the measurement features that have a significant potential for fraud and features or parameters 
whose range extends beyond that appropriate for device compliance with NIST Handbook 44 or the suitability 
of equipment, shall be sealed. 
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For additional information on the proper design and operation of the different forms of audit trail, see 
Appendix B for the Requirements for Metrological Audit Trails. 

The judgment of whether or not a method of access to an adjustment represents a "significant potential for 
fraud" and will normally require sealing for security will be made based upon the application of the 
Philosophy for Sealing in Appendix A. 

Use of Pressure Sensitive Seals 

Pressure sensitive seals are acceptable under certain conditions. If they cover a hole (e.g., through 
which a "calibration enable" switch would be activated) the hole must be covered with a suitable rigid 
plug. The seal must not bridge so as to leave cavities or air pockets under the seal. Cavities and air 
pockets are weak points that could cause the seal to be easily damaged. 
 

 
 
1 Pressure sensitive (paper) seal 
2 Keylock 
3 Air pocket (void space) 
4 Casing 
 
A pressure sensitive security seal is not suitable in an adverse environment (rain, cold, washdown, etc.). 

 

Sealing - General 
In addition to satisfying the physical security sealing requirement; the presence of a physical seal shall clearly 
indicate that the setup or configuration mode (any mode permitting access to any or all sealable parameters 
based upon the application of the Philosophy for Sealing in Publication 14) of the device cannot be accessed 
without additional actions (e.g., removal of a jumper, pressing a key or switch, etc.) only possible after the 
removal of the seal.  

... 

 
 

Discussion/Conclusion:  
This item was withdrawn due to concerns that if the proposal were adopted, it would likely create a conflict between 
type evaluation and field enforcement.  In discussing this item, it was noted that NIST Handbook 44 doesn’t restrict 
the use of pressure sensitive security seals in adverse environments, such as the two environments mentioned as 
examples in the text of the proposal.  Handbook 44 also doesn’t limit their use by requiring there be a suitable rigid 
plug to cover the hole, beneath which exists the switch that enables adjustment to one or more metrological 
parameters.  It was stated that field officials often seek interpretations of NIST Handbook 44 requirements using the 
NCWM Publication 14 checklists.  The concern was that if this new criteria were added to NCWM Publication 14 
DES, field officials might begin applying it in the field; when in fact, NIST Handbook 44 does not provide such 
stringent requirements pertaining to the use of pressure sensitive seals.  Some members of the Sector also questioned 
whether the illustration included in the proposal represented an acceptable or unacceptable example of the use a 
pressure sensitive seal.  MC’s representative to the Sector confirmed that the illustration depicted an example of an 
unacceptable use of the seal and that there was some text missing from the proposal that clarified this to be true.       
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 NCWM Publication 14 ABWS Technical Policy Section E. Automatic Bulk Weighing Systems - 7.
NTEP On-Site Evaluation, and ABWS Checklists Paragraph 32 

Source:  
NCWM/NTEP 
 
Background:  
Current Technical Policy, Section E, of the Automatic Bulk Weighing Systems (ABWS) Code states: 
 

During laboratory evaluation, the bulk weighing controller is tested under simulated field conditions; 
therefore, the results of such an evaluation should not be used to determine compliance with all pertinent 
requirements. Compliance with all requirements shall be determined only when the bulk weighing 
controller, having successfully passed National Type Evaluation Program laboratory evaluation, is 
installed and tested under actual field conditions as part of an automatic bulk weighing system. 

In addition, Paragraph 32. Performance and Permanence Tests for Automatic Bulk Weighing Systems of the ABWS 
Code states: 
 

The tests described here, apply to the entire automatic bulk weighing system, (e.g., the bulk weighing 
scale controller interfaced with the weigh hopper, load cell(s), material handling system, etc.). It is 
assumed that all components of the automatic bulk weighing scale controller have already been examined 
and found to comply with applicable National Type Evaluation Program requirements. If the design and 
performance of the bulk weighing controller is to be determined during the same test, the applicable 
requirements for automatic bulk weighing systems must be referenced. 

 
The wording implies that a complete evaluation of the weighing controller is not possible without connecting the 
weighing controller to an actual hopper. After discussing this with the NTEP Labs and a few manufacturers it was 
concluded that the weighing control can receive a complete evaluation in the lab with proper simulation. 
 
Recommendation: 
The following changes to Section E of the ABWS Technical Policy and to Paragraph 32 of the ABWS Checklist are 
suggested to eliminate the requirement of having to test the weighing controller under field conditions providing a 
complete simulated test can be conducted during lab evaluation: 
 

E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation 
During laboratory evaluation, the bulk weighing controller is tested under simulated field conditions.; 
therefore, the results of such an evaluation should not be used to determine compliance with all 
pertinent requirements. Compliance with all requirements shall be determined only when the bulk 
weighing controller, having successfully passed National Type Evaluation Program laboratory 
evaluation, is installed and tested under actual field conditions as part of an automatic bulk weighing 
system. If the simulation is not capable of simulating all functions and operations of a complete system; 
the weighing controller is to be installed and all functions or operations not simulated during the 
laboratory evaluation are to be tested under actual field conditions as part of an automatic bulk 
weighing system. 

 

32. Performance and Permanence Tests for Automatic Bulk Weighing Systems 
Performance tests are conducted to ensure compliance with the tolerance requirements of NIST Handbook 44 
and for systems used to weigh grain with additional requirements of the GIPSA. 

The tests described here, apply to the entire automatic bulk weighing system, (e.g., the bulk weighing scale 
controller interfaced with the weigh hopper, load cell(s), material handling system, etc.) It is assumed that all 
components of the automatic bulk weighing scale controller have already been examined and found to 
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comply with applicable National Type Evaluation Program requirements. If the design and performance 
of the bulk weighing controller is to be determined during the same test, the applicable requirements for 
automatic bulk weighing systems must be referenced. 

         … 

 

Discussion/Conclusion: There was no action taken on this item.  Due to conflicting NCWM announcements of the 
Weighing Sector (WS) meeting start time for Tuesday, August 26, not all stakeholders were in attendance when this 
item was first introduced during the 2014 WS meeting.  As a result, the NCWM has agreed to reintroduce this item 
on the 2015 Weighing Sector Agenda in the interest of fairness to all.      
 

 NIST Handbook 44 Scales Code Paragraph S.2.4. Level-Indicating Means and NCWM 8.
Publication 14 AWS Section 39 Level-Indicating Means - Portable Automatic Weighing 
Systems 

Source:  
Maryland NTEP Lab 
 
Background:  
When performing an NTEP evaluation on a “portable” AWS, Section 39 of the AWS checklist specifies that if the 
device does not have a level-indicating means then the device must be capable of meeting Scales Code paragraph 
S.2.4.Level Indication Means.  It is assumed that any testing necessary to evaluate whether or not a level is needed 
on a portable AWS would be conducted in a static mode, although nowhere in Publication 14 is it specified.  There 
is no reference in the AWS Code of NIST Handbook 44 that addresses level indicating means on a portable AWS.  
Guidance is needed on what components of an AWS the requirement for level indicating means is intended to be 
applied.  The Maryland lab has encountered AWSs that have had a bubble level built into the load receiving element 
and others that have had bubble levels built into both the load-receiving element and entire system.   
There are also no test procedures in the AWS Checklist of Publication 14 to determine the sensitivity of the level 
indicating means.  
 
Recommendation:  
Two recommendations are offered as follows: 
1. The Sector consider submitting an NCWM Form 15 proposal to add to the AWS Code of NIST Handbook 44 a 

paragraph similar to Scales Code paragraph S.2.4., which reads as follows:  
 

S.2.4. Level-Indicating Means. – Except for portable wheel-load weighers and portable axle load 
scales, a portable scale shall be equipped with level indicating means if it’s weighing performance is 
changed by an amount greater than the appropriate acceptance tolerance when it is tilted up to and 
including 5 % rise over run in any direction from a level position and rebalanced.  The level-indicating 
means shall be readable without removing any scale parts requiring a tool. 

2.  The Sector consider adding the same type evaluation procedures that are in NCWM Publication 14 DES Section 
56 to AWS Section 39.  These procedures would only be applicable to “Portable” systems that are designed to 
weigh statically.  The following was copied from DES Section 56; the first two paragraphs amended to reflect 
the intended application to AWS Section 39:    

56. Level-Indicating Means - Portable Scales 

Code Reference: S.2.4. 
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Portable wheel-load weighers and portable axle-load scales intended for law enforcement must weigh 
accurately when placed out-of-level by 5%.* 

A portable scale Automatic Weighing System (AWS) which is intended to be used in static weighing 
and moved must either be equipped with a readily observable level-indicating means (typically a bubble 
level) or the scale AWS must still weigh accurately when placed out-of-level by 5% (approximately 3 
degrees). *Weighing accurately means that the results must be within acceptance tolerance.  

The level-indicating means shall be rigidly mounted, located where it will be protected from damage but 
still be easily read in normal use, mounted so that its reference point for level will not change when 
pressure is applied to the level-indicator, and sensitive enough to indicate an out-of-tolerance condition that 
might affect the accuracy of the scale. A bubble level mounted on a swing-out bracket is not adequate. 
Portable floor scales (generally with capacities of more than 500 lb) shall have the level-indicating means 
visible without removing any scale parts. 

*Note: 5% refers to 5% rise over run. 

 
56.1. Scales (other than wheel-load weighers and portable axle-load 

scales) must meet one of the following conditions: 
56.1.1. The device is equipped with a level indicator as standard 

equipment? OR 
56.1.2. The device complies with the provisions of S.2.4. The test 

procedure is given in "Performance Tests for Digital Counter 
(Bench) and Computing Scales." 

56.2. If the scale is equipped with a level-indicating means, it must be readily 
observable without mechanical disassembly that requires the use of 
tools. A bubble level placed under the scale platform of a portable floor 
scale mounted on wheels is not practical for the user of the scale. 

56.3. The level-indicating means is rigidly mounted, easily read, protected 
from damage, and will not change its reference for level. 

56.4. The level-indicating means is sufficiently sensitive: 
• Except for Scales Designated Accuracy Class I, if the scale is 

equipped with a level-indicating means, the level indicator must be 
tested to determine whether or not it's sufficiently sensitive. 

• Level Sensitivity Tests (if applicable) 
• Test Conditions (both analog and digital indicating scales) 

• This test is performed at ambient temperature only. 
• The device must be leveled using the level indicating means, 

and adjusted to as close to zero error as possible. 
 

Additional Test Conditions Applicable Only to Digital Indicating 
Scales: 
• The AZT may be activated. It must be set so that the weight value 

that can be tracked at once does not exceed 0.5 e. 
• If the IZSM range of the device does not exceed 20% of Max, the 

test will be performed with the IZSM set at the maximum of the 
range. 

• If the IZSM range exceeds 20% of Max, the test will be performed 
twice: the first test with the IZSM set to the lowest possible value; 
the second test with the IZSM set to the maximum of its range. 

NOTE: In the case of a multi-range device, it is 20% of Max of the 
lowest range; in the case of a multi-interval device, it is 20% of max of 

 

 
 Yes   No   N/A 

 
 Yes   No   N/A 

 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 
 

 Yes   No   N/A 
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the first weighing segment. 

• If the device has an "enhance/expanded" resolution feature, perform 
the test with that feature activated; or use the small weight method 
to determine errors before rounding. 

56.4.1. Incline the DUT in one direction (arbitrary referred to as -x) 
up to the point of limit where the level indicating means still 
indicates a level condition or at least 2/1 000 (0.12 degree) 
whichever is greater. 

56.4.2. Set the device to zero if necessary; perform an increasing and 
decreasing load test. If necessary, use the small weight 
method to find errors before rounding. Record the results. 

56.4.3. Record the angle with reference to the horizontal. 
56.4.4. Repeat the test described above for the other three inclinations 

(+x, -y, +y) (See the following illustrations).  
Position of the Bubble Indicator: 

 
56.5. Wheel-load weighing and axle-load scales must weigh accurately when 
placed out-of-level by 5%.* 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Yes   No   N/A 

 

Discussion/Conclusion:  
The Sector agreed that “out-of-level test” procedures need to be added to Publication 14, AWS Section 39.  The 
proposal was modified to reflect AWS paragraph references since it included DES paragraph references.  The Sector 
agreed to the following changes to AWS Section 39     
 
Amend Section 39 as follows:  
 

39. Level-Indicating Means - Portable Automatic Weighing Systems 

Code Reference: G-A.3. and Scales Code S.2.4. 
A portable Automatic Weighing System (AWS) which is intended to be moved and can be used for static 
weighing must either be equipped with a readily observable level-indicating means (typically a bubble level) or 
the AWS must still weigh accurately when placed out-of-level by 5% (approximately 3 degrees.) Weighing 
accurately means that the results must be within acceptance tolerance.   

The level-indicating means shall be rigidly mounted, located where it will be protected from damage but still be 
easily read in normal use, mounted so that its reference point for level will not change when pressure is applied 
to the level-indicator, and sensitive enough to indicate an out-of-tolerance condition that might affect the 
accuracy of the scale. A bubble level mounted on a swing-out bracket is not adequate. Portable AWS shall have 
the level-indicating means visible without removing any parts. 

39.1. Scales… 
         39.1.1.   The device is equipped with…OR 
         39.1.2.   The device complies with the provisions of NIST Handbook 44 

Scales Codes paragraph S.2.4. The out-of-level test procedure is 
given in NCWM Publication 14 AWS 44.4 43 "Permanence and 
Performance Tests for Digital Counter (Bench) Scales and 
(Including Computing Scales." 

 
 Yes   No   N/A 

 

 Yes   No   N/A 
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39.2   If the scale is equipped with a level-indicating means, it must be readily 
observable without mechanical disassembly that requires the use of tools. 
A bubble level placed under the scale platform of a portable floor scale 
mounted on wheels is not practical for the user of the scale. 

39.3   The level-indicating means is rigidly mounted, easily read, protected from 
damage, and will not change its reference for level. 

39.4    The level-indicating means is sufficiently sensitive: 
• If the scale is equipped with a level-indicating means, the level 

indicator must be tested to determine whether or not it's 
sufficiently sensitive. 

• Level Sensitivity Tests (if applicable) 
• Test Conditions (both analog and digital indicating scales) 

• This test is performed at ambient temperature only. 
• The device must be leveled using the level indicating means, 

and adjusted to as close to zero error as possible. 
 
Additional Test Conditions Applicable Only to Digital Indicating 
Scales: 
• The AZT may be activated. It must be set so that the weight 

value that can be tracked at once does not exceed 0.5 e. 
• If the IZSM range of the device does not exceed 20% of Max, 

the test will be performed with the IZSM set at the maximum of 
the range. 

• If the IZSM range exceeds 20% of Max, the test will be 
performed twice: the first test with the IZSM set to the lowest 
possible value; the second test with the IZSM set to the 
maximum of its range. 

NOTE: In the case of a multi-range device, it is 20% of Max of the 
lowest range; in the case of a multi-interval device, it is 20% of max of 
the first weighing segment. 

• If the device has an "enhance/expanded" resolution feature, 
perform the test with that feature activated; or use the small 
weight method to determine errors before rounding. 

39.4.1.    Incline the DUT in one direction (arbitrary referred to as -x) 
up to the point of limit where the level indicating means still 
indicates a level condition or at least 2/1 000 (0.12 degree) 
whichever is greater. 

39.4.2.    Set the device to zero if necessary; perform an increasing 
and decreasing load test. If necessary, use the small weight 
method to find errors before rounding. Record the results. 

39.4.3.    Record the angle with reference to the horizontal. 
39.4.4.  Repeat the test described above for the other three 

inclinations (+x, -y, +y) (See the following illustrations).  
Position of the Bubble Indicator: 

 

 Yes   No   N/A 

 

 
 
 

 Yes   No   N/A 

 
 Yes   No   N/A 
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39.5  Automatic weighing systems must weigh accurately when placed out-

of-level by 5%.* 

*Note: 5% refers to 5% rise over run.  

 

 
 
 
 
 
 

 
 Yes   No   N/A 

 

 

 

 NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5.  9.

Source:   
NCWM/NTEP 
 
Background:   
Current Load Cell Substitution Policy is outdated and needs revised to include the use of new load cell output 
technology and to make the requirements less open to interpretation. 
 
Recommendation:   
Replace the current Load Cell Substitution Policy as found in Section D. Substitution of Load Cell in Scales on Page 
DES-11 and Section 5. Substitution of Metrologically Equivalent Load Cells in Scales on Page LC-2 of the 2014 
edition of NCWM Publication 14, Weighing Devices with the following: 
 

In a Weighing/Load Receiving Element with a single or multiple load cells installed, the replacement of 
one or more load cells, from the same or a different manufacturer, is considered a metrologically 
equivalent replacement provided requirements (1) through (7) below are met. 

1.  The original and the replacement load cells have a Certificate of Conformance from having been 
evaluated individually and not as a component in a complete weighing instrument.  

2. Have as many or more verification scale intervals (nmax) as required for the scale’s capacity and 
division size. 

3. Have a minimum load cell verification interval (vmin) that is suitable for the application. 
4. Are of the same load cell design as the cell being replaced. Note: load cell design defines the physical 

design of the load cell. e.g. canister compression, dual ended shear beam, etc… 
5. Have a capacity equal to or greater than 85% of the capacity of the load cells installed during type 

evaluation testing.  
6. Can be placed in the scale without any modification, as defined in Publication 14, Digital Scales 

Code, Technical Policy, to the basic design of the Load Receiving Element or the load cell mounting 
assembly. Note: The use of spacers to compensate for differences in load cell height is permitted.  

7. Utilize the same output technology (e.g. analog, digital, hydraulic, etc…) as all other load cells in the 
system or weighing element.  Note: For replacement load cells with analog output technology; the 
same wiring configuration must be maintained as the cells being replaced without adding jumper 
wires, connecting sense wires to excitation wires, or by removing the sense leads. 

 
In a system with multiple load cells, the replacement of ALL load cells in the system with National Type 
Evaluation Program certified and compatible load cells that have an output technology different than 
the original load cell is considered a metrologically equivalent replacement provided all requirements in 
(1) through (6) above are met. 

Discussion/Conclusion:  
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Item 4. of the current load cell substitution policy specifies that load cells to be substituted must be of the same basic 
type as the cells being replaced.  Thus, in order to correctly apply Item 4. of the current load cell substitution policy, 
one must have knowledge of the different variables that establish load cell type.  No explanation of the criteria or 
factors that were intended to be used to establish same basic type is provided in the policy, nor are any examples of 
different types of load cells given.  Thus, the policy leaves open for interpretation the different factors that establish 
load cell type.  
 
Much of the discussion by the Sector on this item involved attempts in identifying the criteria or factors that define 
the “type” (or “design”) of a load cell.  There was no consensus reached by the Sector regarding what those factors 
are or should be.  Members of the Sector offered many suggestions of the different factors that they believed might 
or should define type to include:  the method of force introduction, output characteristic, output capacity, 
impedance, supply voltage, material used in its construction, method of construction, shape, etc.  The Sector 
concluded that the word “design” encompasses many characteristics of a load cell.   
 
The Sector considered whether the load cell substitution policy is intended to apply to the replacement of all the load 
cells in a scale or just some of the load cells and concluded that that the proposed alphabetic list of requirements is 
intended to apply only to the replacement of one or more load cells in a scale but not full replacement of all the cells.   
 
The Sector agreed to recommend the following changes to the proposal based on comments heard from its members 
during the discussion of this item: 
 

• Item 4. in the proposed list should read as follows:   
 
Are of the same basic physical characteristic load cell design as the cell being replaced.  Note: load 
cell design defines the physical design of the load cell. E.g. canister compression, dual ended shear 
beam, etc… 
 

• The following sentence is to replace the sentence in Item 5. of the proposed list:  
 
Have a capacity that is greater than or not less than 85% of the capacity of the original cell. 
 

• It was suggested that the following two sentences be added to the end of the proposed list:  
  
1) The replacement of a load cell(s) resulting in a combination of analog, digital, or hydraulic load 

cells in one system is not considered a metrologically equivalent replacement. 
 

2) All load cells in a multiple load cell system must have the same type of output (e.g. all analog, all 
digital, or all hydraulic.) 

 
The Sector agreed that additional work on this item is still needed and that it is to remain on next year’s WS agenda.  
Mr. Darrell Flocken (NTEP) agreed to rewrite the proposal taking into account the changes agreed to by the Sector 
and to make clear the intended application of the alphabetic list of requirements that establish the load cell 
substitution policy. 

 NCWM Publication 14 Load Cells Section L. Procedures - Table 3. 10.

Source: 
NCWM/NTEP 
 
Background: 
Tolerances for the evaluation of Class I & II load cells are not mentioned in the load cell section of the 2014 edition 
of NCWM, Publication 14, Weighing Devices.  
 
 
Recommendation: 
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Insert two new tables under the existing Table 3 heading located on page LC-10 of the 2014 edition of NCWM, 
Publication 14, Weighing Devices. Table 3 currently has a tolerance table for Class III load cells. This proposal 
would add the two tables shown. (One table for Class I tolerances and the second table for Class II tolerances). 

Table 3 
Tolerances for Class I Load Cells 

NIST Handbook 44 
Reference Single Cell Requirement Multiple Cell Requirement 

Load Cell Error 

Table 6., Class I; 
T.N.3.2. and 
T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 

Load Tolerance Load Tolerance 

0 – 50 000v 0.35v 0 – 50 000v 0.50v 

50 001 – 200 000v 0.70v 50 001 – 200 000v 1.00v 

200 001v + 1.05v 200 001v + 1.50v 

Repeatability Error; 
T.N.5. and T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 

Load Tolerance Load Tolerance 

0 – 50 000v 0.70v 0 – 50 000v 1.00v 

50 001 – 200 000v 1.40v 50 001 – 200 000v 2.00v 

200 001v + 2.10v 200 001v + 3.00v 

Temperature Effect 
on Minimum Dead 
Load Output; 
T.N.8.1.3. and 
T.N.8.1.1. 

0.7 vmin/5 °C 0.7 vmin/5 °C 

Effects of Barometric 
Pressure; T.N.8.2. 

Applicable only to specified load cells 

1 vmin/1kPA 

Applicable only to specified load cells 

1 vmin/1kPA 

 
 

Tolerances for Class II Load Cells 

NIST Handbook 44 
Reference Single Cell Requirement Multiple Cell Requirement 

Load Cell Error 

Table 6., Class II; 
T.N.3.2. and 
T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 

Load Tolerance Load Tolerance 

0 – 5 000v 0.35v 0 – 5 000v 0.50v 

5 001 – 20 000v 0.70v 5 001 – 20 000v 1.00v 

20 001v + 1.05v 20 001v + 1.50v 

Repeatability Error; 
T.N.5. and T.N.8.1.1. 

0.7 Factor Applied 1.0 Factor Applied 

Load Tolerance Load Tolerance 

0 – 5 000v 0.70v 0 – 5 000v 1.00v 
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5 001 – 20 000v 1.40v 5 001 – 20 000v 2.00v 

20 001v + 2.10v 20 001v + 3.00v 

Temperature Effect 
on Minimum Dead 
Load Output; 
T.N.8.1.3. and 
T.N.8.1.1. 

0.7 vmin/5 °C 0.7 vmin/5 °C 

Effects of Barometric 
Pressure; T.N.8.2. 

Applicable only to specified load cells 

1 vmin/1kPA 

Applicable only to specified load cells 

1 vmin/1kPA 

 
Tolerances for Class III Load Cells (This current wording already appears beneath Load Cells Table 3 and is 
shown for positioning of the two new tables being proposed for addition) 
Submitter’s Note:  If this proposal is not supported, the WS might consider proposing the removal of all existing 
references and statements related to Class I & II load cells from NIST Handbook 44 and NCWM Publication 14 
under the premises that no CC has been issued for a Class I or II load cell (needs confirmation) and NTEP will 
release a statement indicating that no CC will be issued for Class I or II load cells. 
 
Discussion/Conclusion:   
The WS considered whether there was a need to add the two proposed tables (Tolerances for Class I Load Cells and 
Tolerances for Class II Load Cells) to NCWM Publication 14 since it was believed that the NTEP labs have never 
issued any Certificates of Conformance for Class I or Class II load cells.  It was noted that the labs may not have the 
necessary equipment or laboratory qualifications to perform evaluations on Class I or Class II load cells.  Members 
of the Sector agreed to recommend that the two tables be added because it was concluded that there would be no 
harm in including them in NCWM Publication 14 and that there may come a time in the future when they would be 
needed.   

 VCAP Influence Testing of Weighing/Load Receiving Element With a Capacity ≤ 2000 LB 11.

Source: 
NCWM/NTEP 
 
Background: 
During a VCAP device type discussion it was noted that a W/LRE with a capacity less than or equal to 2000 lb 
using a load cell with an NTEP CC is required to undergo influence factor testing during type evaluation. This 
requirement is determined by reviewing the information in the table titled “Devices to Be Tested For Influence 
Factors” located in the 2014 edition of Publication 14, DES Technology Policy, paragraph B.1. on page DES-3. The 
requirement is determined by the fact that there is no distinction between a W/LRE with a capacity less than or equal 
to 2000 lb using a load cell with an NTEP CC and those using non-NTEP load cells and the fact that W/LRE’s with 
a capacity less than or equal to 2000 lb can be evaluated in a laboratory environment and will fit inside the labs 
temperature chamber. 
 
This information supports the requirement that this device type should be included in the list of devices that are 
subject to the VCAP requirement of ongoing internal auditing by the manufacturer. However, several manufacturers 
have voiced their concern with this as they believe that a W/LRE with a capacity less than or equal to 2000 lb using 
a load cell with an NTEP CC should not be included in VCAP. The reason provided is that the load cell is covered 
by VCAP and it is the only part of the W/LRE that is influenced by temperature changes. 
 
Recommendation/Discussion: 
Before I offer a proposal for consideration, I would like to ask the Weighing Sector to discuss this subject to provide 
technical support for or against adding this device type to the VCAP list. The most important but not the only 
question at this time is: 
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• Is the load cell the only part/component of the W/LRE that is influenced by changes in temperature? 
 
It would be great if the members of the Weighing Sector could come to a consensus on this matter however, I will 
caution you that going blindly in one direction or the other could lead to significant changes in current NTEP Policy. 
If consensus determines that other parts/components of the W/LRE are influenced by changes in temperature, 
current NTEP Policy remains intact and the device type will be added to the VCAP device list. 
 
If consensus determines that the load cell is the only part/component of the W/LRE that is influenced by changes in 
temperature, the table titled “Devices to Be Tested For Influence Factors” will need to be modified to include 
W/LRE with a capacity less than or equal to 2000 lb using a load cell with an NTEP CC as a separate device and 
identify them as being exempt from influence factor testing during NTEP evaluations and the device type would not 
be added to the VCAP list. 
 

1. The list of devices current listed in the 2014 edition of the NTEP Administration Policy, paragraph 21.1.3.1. 
Devices that Must Meet this Requirement are Limited to the List Below.  
 

2. The table titled “Devices to Be Tested For Influence Factors,” is shown below for ready reference. 
 

Devices to Be Tested For Influence Factors 

Device Type Temperature 
Accuracy7 

Temperature 
Zero Drifts 

Barometric 
Pressure 

Warm-up 
Time 

Voltage4 Power 
Interruption5 

Time 
Dependence 

Scales ≤ 2000 lb X X X1 X X X X 
Scales ≥ 2000 lb X2 X2 X2 X X X X2 
ECR's Computers, 
Bulk-weigher 
Controllers 
(without A/D) 

     X  

Printers      X  
Dials (spring) X X     X 
Leaver/beam 
Scales and 
Pendulum Dials 

       

Weighing/ Load-
Receiving 
Elements 

X X X1    X 

Indicating 
Element6 X X  X X X  

Class II Scales X X  X3 X X X 
Load Cells 

Canister-Type X X X1    X 
Hydraulic X X     X 
All Others X X     X 
1  Testing is limited to some canister load cells. 
2  Compliance with influence factors requirements will be determined according to existing NTEP policy. 
3  Test limited to power switch only, not to initial plug-in of the device. 
4  Voltage test is 130 and 100 VAC and low battery test on DC. See Section K.60. 
5  Power interruption is pulling the plug for 10 seconds. See Section K.19. 
6  Indicating elements processing only digital information do not have to be tested for compliance with the influence factors. 
7 Compliance with temperature requirements by NTEP is limited to temperatures that are no lower than -10 °C and no higher than 40 °C. 

 

Conclusion:   
Mr. Flocken introduced this item to the Sector and reported that the NCWM Board of Directors (BOD) was 
requesting input from the Sector on a VCAP issue concerning whether or not it is necessary to conduct influence 
factor testing on a weighing/load-receiving element having a capacity of less than or equal to 2000 lb that uses a 
load cell with an NTEP CC. 
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Members of the Sector were asked, by show of hands, to provide a yes or no answer to the following two questions:   
 

1. Is the load cell the only component of a weighing/load receiving element with a capacity less than or 
equal to 2000 lb affected by temperature?   

2. Should VCAP include W/LREs with a capacity less than or equal to 2000 lb and using an NTEP certified 
load cell?   

 
Results were as follows:     
 
Question 1.  Is the load cell the only component of a weighing/load receiving element with a capacity less than or 

equal to 2000 lb affected by temperature? 
   

 Answer: Three members indicated “yes,” eight members indicated “no,” and four members 
“abstained.” 

 
Question 2.  Should VCAP include W/LREs with a capacity less than or equal to 2000 lb and using an NTEP 

certified load cell?  
  

Answer:  Six members indicated “yes,” seven members indicated “no,” and there were no abstentions.   
 
Mr. Flocken and Mr. Truex agreed to forward the results of the two questions to the NCWM BOD.  
   

 NCWM Publication 14 DES Section 43. Zero-Tracking Mechanism 12.

Source: 
Rice Lake Weighing Systems 
 
Background:  
Clarify how AZT operates in the NET mode. 
 
Recommendation:  
Add procedures in Publication 14 DES Section 43. Zero-Tracking Mechanism for testing AZT in the NET mode.  
The following changes are suggested: 
 

43. Zero-Tracking Mechanism 

Code Reference: S.2.1.3., S.2.1.3.1., S.2.1.3.2. and S.2.1.3.3 
A scale may be equipped with an automatic zero-tracking mechanism (AZT) capability to automatically 
correct for weight variations near zero within specified limits. To reduce the potential for weighing errors, the 
AZT may operate only under limited conditions as indicated in the specific type evaluation criteria. Automatic 
zero-setting (setting the scale to zero after a period of time without the intervention of the operator) beyond 
the limits of AZT as defined in OIML R76 as an automatic zero-setting mechanism  is not permitted in NIST 
Handbook 44 since there is no limit on the amount of zero adjustment in NIST Handbook 44. 

… 

For bench, counter, and livestock scales falling under S.2.1.3.1. (a) and S.2.1.3.2 (b) AZT may be operable 
with the device at a gross load zero, at a net load zero or at a negative net weight indication resulting from a 
tare weight entry having been made with the scale at zero gross load. 

For scales other than bench, counter, and livestock scales falling under S.2.1.3.1. (a) and S.2.1.3.2. (b) and 
vehicle, axle-load and railway track scales, AZT may be operable only at a gross load zero. 
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Indicate where AZT is operational: 

  Gross Zero        
  Net Zero       
  Negative with Tare 

Test Procedure for AZT 
1. With the scale at zero balance, place a load in excess of the AZT range for the scale (e.g., 10d.  Add error 

weights that are slightly in excess of the specified AZT limit for the device or the AZT setting.) 
2. Remove the load (e.g., 10d) but leave the error weights on the scale. 
3. Observe whether or not the scale automatically zeroes the error weights. 
4. Repeat this procedure by decreasing or increasing the amount of error weights to determine the zeroing 

range of the AZT. 
5. Perform this test in an analogous manner on the negative side of zero to determine the zero range of AZT 

on the negative side of zero. 
 

Test Procedure for AZT in the NET Mode  
1.      With the scale at zero balance, place a load on the scale then TARE this weight.  
2.      Add a ¼ of a scale division to the scale then observe that the indication stays at the center of zero. 
3.      Repeat the operation three more time until there is one hole division that has been zeroed off  
4.      Switch to Gross Mode 
5.     The indication should display the TARE weight plus 1 division. 

If the device has an AZT capability, record the maximum amount (in scale divisions) that can be zeroed at one 
time: 

  Avoirdupois        d 
  Metric       d 
  Other Units: Specify Unit       d 

         … 

 

Conclusion: This item was withdrawn at the submitter’s request.  
 

 NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5 13.

Source: 
Mr. Henry Oppermann, Weights and Measures Consulting  
 
Background:  
The term “hydraulic compression load cell” has been used on NTEP CCs for two different types of load cells. One 
type of load cell has a hydraulic load sensor and hydraulically totalizes the output from multiple load cells.  The 
other type has a hydraulic load sensor and a pressure transducer with strain gauges on each load cell to convert the 
output to a digital signal.  The digital output is then totalized. Purchase specifications have stated that scales have 
“hydraulic load cells.”  It is necessary to distinguish between these two types of load cells.  
 
The NTEP CC states that the pressure transducer is considered to be part of the metrological system included in the 
evaluation of the hybrid load cell.  If a “hybrid hydraulic/electronic load cell” in a scale fails, do both the hydraulic 
component and the electronic component have to be replaced to repair or replace the load cell? 
 
Are the “hybrid hydraulic/electronic load cell” and the “hydraulic load cell” considered to be the same design and, 
therefore, the same type of load cell? 
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Under NTEP policy for the substitution of load cells in scales, can all of the “hydraulic load cells” in a scale be 
replaced with the “hybrid hydraulic/electronic load cells” without requiring a new type evaluation, i.e., does NTEP 
consider this replacement of load cells to be metrologically equivalent?  Would the proposed change in Item 9 on the 
Weighing Sector agenda change the interpretation? 
 
The current practice to categorize the two types of load cells as hydraulic load cells is misleading and causes 
confusion.  The two load cell types should be considered different types based upon their design.  The load cell with 
hydraulic load sensor and hydraulic output should be called a “hydraulic load cell.”  The load cell with a hydraulic 
load sensor and electronic output should be called a “hybrid hydraulic/electronic load cell.”  This terminology 
should be used on NTEP CCs.  
 
The following response was received from Tina Butcher, NIST OWM, on this subject:  
 
This is in response to your request for a definition of a “hydraulic load cell.” 
  
As you are probably aware, there are references on the internet to the phrase, including sites such as Wikipedia and 
on web sites of companies that manufacture what are typically described as “hydraulic” load cells.  However, I have 
been unable to find any formal definition that has been reviewed and agreed upon by the legal metrology 
community. 
  
I did a search of the definitions section of NIST Handbook 44 as well as the Load Cells and Digital Electronic 
Scales Checklists in NCWM Publication 14 and found no formal definition for “hydraulic load cell.”  I also did an 
electronic search of past summaries of the NTETC Weighing Sector from 1987 to 2013.  While there were several 
references in the summaries to “hydraulic load cells,” I did not find any definition(s) or specific descriptions of these 
devices.  Rick Harshman, one of our weighing experts, and I also searched through various terminology documents 
we have in our files, including past Scale Manufacturer Association “Terms and Definitions” and an international 
Basic and General Vocabulary of Metrology.  Additionally, I contacted John Barton of our office who serves as 
Secretariat to OIML Recommendation 60, Load Cells.  John indicated that previous editions of R60 have not 
included any definition for “hydraulic load cells.”  In addition, the current edition (now under revision) is being 
drafted to avoid the inclusion of definitions for specific technologies and designs.  This is being purposely done to 
avoid any interpretation that R60 will apply to some types of load cells, but not others. 
  
I spoke with Kevin Chesnutwood a load cell expert in NIST’s Mass and Force Group and shared your questions with 
him.  Kevin indicated that he is not aware of any formal definition for “hydraulic load cell.”  With regard to the load 
cells tested by the Mass and Force Group over the years, load cells referred to as “hydraulic” have most typically 
channeled hydraulic fluid into a totalizing component (a totalizer) which converts the pressure of the hydraulic fluid 
into an electronic signal using either strain gauge or pressure technology.  This description is closest to the scenario 
referenced in the second question in your letter “Is a load cell that has a hydraulic input and then uses strain gauges 
to convert the hydraulic input to an electronic output considered a hydraulic load cell…..” 
  
With regard to your specific situation in which you are preparing to place a bid with the [REDATED] in which the 
solicitation references “hydraulic compression stainless steel load cells,” we don’t have any way of knowing 
whether their use of the terminology “hydraulic” is referring to the same general understanding that we have of that 
term.  Thus, you may wish to contact [REDATED] to determine what specific type of cell they intend to reference 
and the reason why this type of cell is specified to get a better understanding of what is needed to meet their 
requirements.  Since you have noted that [REDATED] has allowed for the submission of written questions by July 
2, it would seem that your questions about the term as it is used in the solicitation would be best posed to them 
through that process; particularly since they will be making the final decision on what constitutes a qualified bid. 
 
Although I wasn’t able to locate a formal definition within the legal metrology community documents/materials, I 
hope the information provided from the search is of help to you. 
 
With Best Regards, 
Tina 
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Recommendation:  
The Sector identify and develop a complete and unambiguous list of the different types of load cells and include it in 
NCWM Publication 14 DES Section D.  
 
When completing an NTEP CC for a hydraulic type load cell that’s been evaluated, identify on the CC the type of 
hydraulic load cell (i.e. hydraulic load cell or hybrid hydraulic/electronic load cell) for which the CC applies.     
 
Discussion: 
Mr. Oppermann stated that, in his view, NTEP uses the term “hydraulic compression load cell” on CC’s for two 
different “types” of load cells.   He described a number of similarities and differences in the designs of these two 
load cell “types” pointing out what he considered to be significant differences which, he believed, provided 
sufficient justification that they be classified as different load cell “types” by NTEP.  He reported that the one “type” 
of hydraulic load cell has both hydraulic input and hydraulic output; a hydraulic totalizer sums the hydraulic output 
from the different load cells installed in the system.  He noted that the forces summed by the hydraulic totalizer are 
mechanical.   The other “type” of hydraulic load cell, which he referred to as a “hybrid hydraulic load cell,” has a 
pressure transducer with strain gauges on each load cell to convert the output to a digital signal.  He indicated that 
the electronics in these two “types” of load cells must be different and that the two are not interchangeable within a 
scale.  He requested that the Sector develop a list of the different variables that distinguish one type of load cell from 
another.     
 
Mr. Steve Langford (Cardinal Scale Manufacturing Co.) provided a handout to members of the Sector illustrating 
the different components of two different versions of multiple hydraulic load cells in a weighing system.  A copy of 
the handout provided by Mr. Langford is included in the “Attachment” section of this report.  The handout also 
outlined some similarities and differences in the two versions.  Mr. Langford took an opposing positon with regard 
to Mr. Oppermann’s argument that the load cells illustrated in the two versions should be considered different 
“types.”  He stated that the difference between the two versions illustrated is in the totalizer and not the hydraulic 
load cells and that the hydraulic load cells in the two example versions illustrated could be interchanged.  He 
questioned why there needed to be a distinction made between the two types of totalizers when the hydraulic load 
cells in the two examples given are identical.  He stated that no such distinction is necessary and that providing such 
information on the NTEP CC would be a step in the wrong direction.   He also voiced opposition to developing a list 
of the different types of load cells noting that such a list is not needed, nor would NCWM Publication 14 be the 
place for such a list.    
 
Conclusion 
The Sector agreed with Mr. Langford’s position and concluded that there is no need to define the different designs 
of load cells, nor provide a list of the different types of load cells in NCWM Publication 14.  Consequently, the 
Sector agreed not to develop a list of different designs, nor to provide any additional clarification on a CC 
concerning the type of load cell for which the CC applies. 
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APPENDIX A – ATTENDEES 
(WEIGHING SECTOR)                                                                                                                                                                                                                                           

Cary Ainsworth 
USDA GIPSA 
75 Spring Street, Suite 230 
Atlanta, GA 30303 
P. (404) 562-5426  F. (404) 562-5848 
E. L.cary.ainsworth@usda.gov 
 
Tom Buck 
Ohio Department of Agriculture 
8995 East Main Street 
Reynoldsburg, OH 43068 
P. (614) 728-6290    F. (614) 728-6424 
E. tom.buck@agri.ohio.gov 
 
Kevin Chesnutwood 
NIST, Force Group 
100 Bureau Drive, Stop 2600 
Gaithersburg, MD 20899-2600 
P. (301) 975-8107 
E. kevin.chesnutwood@nist.gov 
 
Scott Davidson 
Mettler-Toledo, LLC 
1150 Dearborn Drive 
Worthington, OH 43085 
P. (614) 438-4387 
E. scott.davidson@mt.com 
 
Robert Feezor 
Scales Consulting and Testing 
35 Stonington Place 
Marietta, GA 30068 
P. (770) 971-7454 
E. rkfeezor@bellsouth.net 
 
Darrell Flocken 
National Conference on Weights and 
Measures 
1135 M Street, Suite 110 
Lincoln, NE 68508 
P. (614) 620-6134     
E. darrell.flocken@ncwm.net 
 
 
 
 
 
 

 
 
 
 
 
Richard Harshman 
NIST, Office of Weights and Measures 
100 Bureau Drive, MS 2600 
Gaithersburg, MD 20899 
P. (301) 975-8107 
E. richard.harshman@nist.gov 
 
Scott Henry 
Motorola Solutions, Inc. 
1700 Belle Meade Court 
Lawrenceville, GA 30043 
P. (770) 466-3658 
E. scott.henry@motorolasolutions.com 
 
Rainer Holmberg 
Emery Winslow Scale 
73 Cogwheel Lane 
Seymour, CT 06483 
P. (203) 881-9333 x 34 
E. rholmberg@emerywinslow.com 
 
Thomas Jones 
Hobart Corporation 
401 W. Market Street 
Troy, OH 45374 
P. (937) 332-2427   F. (937) 332-3007 
E. thomas.jones@hobartcorp.com   
 
Stephen Langford 
Cardinal Scale Manufacturing Co. 
203 East Daugherty Street 
Webb City, MO 64870 
P. (417) 673-4631 
E. slangford@cardet.com 
 
Paul A. Lewis, Sr. 
Rice Lake Weighing Systems, Inc. 
230 W. Coleman Street 
Rice Lake, WI 54868 
P. (715) 234-6967 
E. plewis@ricelake.com 
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L. Edward Luthy 
Schenck Process, LLC 
108 Wade Drive 
Dover, OH 44622 
P. (440) 241-0194 
E. e.luthy@shcenckprocess.com 
 
Eric Morabito 
New York State W&M 
10 B Airline Drive 
Albany, NY 12206 
P. (518) 457-3452 
E. eric.morabito@agriculture.ny.gov 
 
Henry Oppermann 
Weights and Measures Consulting 
1300 Peniston Street 
New Orleans, LA 70115 
P. (504) 896-9172 
E. wm-consulting@att.net 
 
Edward Payne 
Maryland Department of Agriculture 
50 Harry S. Truman Pkwy 
Annapolis, MD 21401 
P. (410) 841-5790 
E. edward.payne@maryland.gov 
 
Louis Straub 
Fairbank s Scales, Inc. 
3056 Irwin Drive S.E. 
Southport, NC 28461 
P. (910) 253-3250 
E. lstraub@fairbanks.com 
 
Zacharias Tripoulas 
Maryland Department of Agriculture 
50 Harry S. Truman Pkwy 
Annapolis, MD 21401 
P. (410) 841-5790    F. (410) 841-2765 
E. zacharias.tripoulas@maryland.gov 
 
Jim Truex 
National Conference on Weights and 
Measures 
1135 M Street, Suite 110 
Lincoln, NE 68508 
P. (740) 919-4350 
E. jim.truex@ncwm.net 
 
 
 

Pascal Turgeon 
Measurement Canada 
151 Tunney’s Pasture Drive 
Ottawa, Ontario 
P. (613) 952-0636 
E. pascal.turgeon@ic.gc.ca 
 
Robert Upright 
Vishay Transducers 
42 Countryside Road 
North Grafton, MA 01536 
P. (508) 615-1185 
E. rob.upright@vpgsensors.com 
 
Russ Vires 
Mettler-Toledo, LLC 
1150 Dearborn Drive 
Worthington, OH 43085 
P. (614) 438-4306   F. (614) 438-4355 
E. russ.vires@mt.com 
 
Mike Wedman 
CA Division of Measurement Standards 
6790 Florin Perkins Road, Suite 100 
Sacramento, CA 95828 
P. (916) 229-3014   F. (916) 229-3026 
E. mike.wedman@cdfa.ca.gov 
 
Kraig Wooddell 
Hobart Corporation 
701 Ridge Avenue 
Troy, OH 485374 
P. (937) 332-2238 
E. kraig.wooddell@hobartcorp.com 
 
Note: 
 
The second day of the Weighing Sector 
meeting was held in conjunction with the 
NTEP Software Sector whose attendees were 
also present. 
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ATTACHMENTS                     

Attachment to agenda Item-13:  NCWM Publication 14 DES Section D. Substitution of Load Cells, 
Load Cells Section 5  - Handout provided by Mr. Steve Langford (Cardinal Scale Manufacturing) 
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• THE DIFFERENCE BETWEEN VERSION A AND VERSION B IS IN THE TOTALIZER, NOT THE 
HYDRAULIC LOAD CELLS.   FOR ALL PRACTICAL PURPOSES THE HYDRAULIC LOAD CELLS IN THE 
TWO VERSIONS ARE IDENTICAL AND CAN BE INTERCHANGED. 

• IN VERSION A, THE PRESSURE SIGNALS FROM EACH HYDRAULIC LOAD CELL ARE CONVERTED TO 
A FORCE PROPORTIONAL TO THE WEIGHT ON THE HYDRAULIC LOAD CELL AND THOSE FORCES 
FROM EACH HYDRAULIC LOAD CELL ARE SUMMED MECHANICALLY.  THE SUMMED FORCE IS 
APPLIED TO A FORCE TO ELECTRIC TRANSDUCER OR COMMONLY REFERRED TO AS A LOAD CELL 
WHERE IT IS CONVERTED TO AN ANALOG VOLTAGE OR DIGITAL OUTPUT. 

• IN VERSION B, THE PRESSURE SIGNAL FROM EACH HYDRAULIC LOAD CELL IS CONVERTED TO A 
PROPORTIONAL ANALOG VOLTAGE IN A PRESSURE TO ELECTRIC TRANSDUCER.  THE OUTPUTS 
OF THE PRESSURE TO ELECTRIC TRANSDUCERS ARE SUMMED IN A CONVENTIONAL LOAD CELLL 
SUMMING CARD OR MULTI-CHANNEL A/D CARD THAT PROVIDES A DIGITAL OUTPUT. 

• THE TOTALIZERS IN VERSION A AND VERSION B PERFORM EXACTLY THE SAME FUNCTION BY 
COMBINING THE PRESSURE OUTPUTS OF THE HYDRAULIC LOAD CELLS INTO A SINGLE ANALOG 
OR DIGITAL OUTPUT USED BY THE WEIGHT INDICATOR TO DISPLAY THE SCALE WEIGHT. 

• QUESTIONS TO THINK ABOUT: 
1) In version B, why would you have to replace both the load cell and the pressure to electric 

transducer should one of them fail?  In version A, why would you have to replace both the 
hydraulic load cell and hydraulic actuator and load cell should one of them fail?  Replacing 
both of these components would be like replacing a lamp along with the light bulb should 
the light bulb fail.  The two components comprise a measuring device but are unaffected by 
the unique characteristics of each other.  The simple answer is you only have to replace the 
faulty component, not the entire system. 

2) Since the hydraulic load cells in Versions A and B are identical, why do we need to make a 
distinction between the two types of totalizers?  The short answer is you don’t.  Like 
everything else, each type of totalizer has its own advantages and disadvantages yet they 
perform the same function.  Extending the logic suggested would have you identifying the 
method of A/D conversion or providing details of the software algorithm used for 
temperature compensation on the NTEP certificate.  NTEP is performance based not design 
based and adding this information to the NTEP certificate is a step in the wrong direction. 

3) Why does a list of the different types of load cells need to be added to Publication 14?  It 
doesn’t.  The place for definitions of terms is in Handbook 44 not in Publication 14.  
Attempting to identify all types of load cells is not a good idea as John Barton has stated.  
The people drafting the next version of OIML R60 have gone out of their way NOT to do this 
since, as John Barton stated, they fear that it may be thought that the requirements apply to 
some types of load cells but not to others.  Further still, since this suggested list, if it is 
indeed needed, is to be placed in Handbook 44, the Weighing Sector is not the arena for 
accomplishing this.  Such an addition must follow the normal course of steps beginning with 
submission to the regional associations then becoming an item on the Specifications and 
Tolerances Committee’s agenda.  This is not a Weighing Sector item. 
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Taken From the OIML R60 Work Group 3rd Committee Draft April 2014:  

 

4.  Description of Load Cells 
A load cell provides an output proportional to a force resulting from applying a load.  Load cells may be 
used as a single transducer or applied together with other load cells in a system where the design allows 
such application.  The term “load cell” Recommendation is not limited to any particular type of 
technology or design principle.  While many technologies are used in the design of load cells, those used 
in legal metrology applications are commonly designated to provide an output relative to an input 
stimulus based on an electrical current.  Both analog and digital outputs are recognized in load cells 
within that category.  Although strain gauge technology was a primary focus in the development of R60, 
it is to be understood that load cells that operate using other principles may also be evaluated under this 
Recommendation.  Variations of transducers that operate using alternative basis of input/output may 
include, but are not limited to:  pressure (e.g., hydraulic, pneumatic); vibratory frequency; and magnetic 
forces. 
 
The term load cell may describe an elemental component/module or a somewhat more complex 
instrument including constituents that perform functions such as signal filtering and analog-to-digital 
conversion.  
 
 
Note the statement that both analog and digital outputs are recognized in load cells within that category 
(load cells used in legal metrology applications).  A typical definition for the word analog is of or relating 
to a device or process in which data is represented by physical quantities that change continuously.  
Using that definition, a hydraulic load cell can be referred to as an analog load cell since its output is 
indeed represented by physical quantities that change continuously.  Why is any addition to that 
description needed? 
 
Further, the last sentence in section 4 from the OIML R60 Committee Draft states that a load cell can 
describe a component or module OR a somewhat more complex instrument including constituents that 
perform functions such as signal filtering and analog-to-digital conversion.  The device that we refer to 
as a hydraulic load cell is a case in point.  The hydraulic load cell is used with a totalizer, a constituent 
component that performs the function of converting the output to an analog or digital signal.  In short, 
the hydraulic load cell, regardless of the technology employed by its totalizer, is a load cell as defined in 
this OIML R60 Committee Draft.  Trying to add the word “hybrid” to the description serves absolutely no 
purpose engineering or otherwise and only results in adding confusion to what otherwise is a simple 
definition for a load cell. 
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NEXT MEETING 

2015 Suggested Meeting Locations and Dates:   
The following locations are being considered for the next Sector Meeting:  Dallas, Charlotte, Atlanta, and Denver. 
It was agreed that the Sector would meet the week prior to the 2015 Labor Day weekend.  
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National Type Evaluation Program (NTEP) 
Weighing Sector Meeting Summary  

August 25-26, 2015 / Denver, CO 

INTRODUCTION 

The charge of the NTEP Weighing Sector is important in providing appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code, 2.20 
Scales, 2.22 Automatic Bulk Weighing Systems, and 2.24 Automatic Weighing Systems.  The Sector’s 
recommendations will be presented to the National Type Evaluation Program (NTEP) Committee each January for 
approval and inclusion in NCWM Publication 14 Technical Policy, Checklists, and Test Procedures for national 
type evaluation. 

The Sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the 
NTEP Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other 
registered parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 

Table A 
Table of Contents 

Title of Contents  Page 

INTRODUCTION ....................................................................................................................................................... 1 
CARRY-OVER ITEMS .............................................................................................................................................. 3 

1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2015 NCWM Annual 
Meeting .................................................................................................................................................... 3 
1.a. Item 310-2 G-UR.4.1. Maintenance of Equipment. ...................................................................... 3 
1.b. Item 320-1 T.N.3.5. Separate Main Elements. .............................................................................. 4 
1.c. Item 320-5 Part 2.20.  Weigh-In-Motion Vehicle Scales for Law Enforcement – Work Group ... 5 
1.d. Item 360-3 Appendix D – Definitions. point-of-sale-system. ....................................................... 6 

2. Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface ............. 7 
3. NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5................... 13 
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4. NIST Handbook 44 Scales Code Paragraph S.5.4 Relationship of Load Cell Verification Interval Value 

to the Scale Division .............................................................................................................................. 15 
5. NCWM Publication 14 ABWS Technical Policy Section E. Automatic Bulk Weighing Systems - 

NTEP On-Site Evaluation, and ABWS Checklists Paragraph 32 .......................................................... 16 
6. NCWM Publication 14 DES Section 62 Permanence Tests for Scales .................................................. 19 
7. NCWM Publication 14 DES Technical Policy ...................................................................................... 20 
8. NCWM Publication 14 DES Section 46. Tare Operation – Facilitation of Fraud .................................. 22 
9. NCWM Publication 14 DES Section73 Performance and Permanence Test Procedures for Dynamic 

Monorail Scales ...................................................................................................................................... 24 
10. NCWM Publication 14 DES Section 31 Multi-Interval Scales .............................................................. 25 

APPENDIX A – ATTENDEES ................................................................................................................................. 27 
ATTACHMENTS ...................................................................................................................................................... 28 
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Attachment to agenda Item 1.c.  Weigh-In-Motion Systems used for Vehicle Enforcement Screening .......... 28 
NEXT MEETING: .................................................................................................................................................... 35 
 

Table B 
Glossary of Acronyms and Terms 

 
Acronym Term Acronym Term 

ABWS Automatic Bulk Weighing Systems NCWM National Conference on Weights and 
Measures 

AREMA American Railway Engineering 
Maintenance-of-Way Association NTEP National Type Evaluation Program 

AWS Automatic Weighing Systems OIML International Organization of Legal 
Metrology 

CC Certificate of Conformance OWM Office of Weights and Measures 
DES Digital Electronic Scales R Recommendation 

IZSM Initial Zero-Setting Mechanism SS National Type Evaluation Program  
Software Sector 

LMD Liquid Measuring Device S&T Specifications and Tolerances 
Committee 

MC Measurement Canada SMA Scale Manufacturers Association 

MRA Mutual Recognition Agreement WS National Type Evaluation Program 
Weighing Sector 
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Details of All Items 
(In order by Reference Key) 

CARRY-OVER ITEMS 

 Recommended Changes to NCWM Publication 14 Based on Actions at the 2015 NCWM 1.
Annual Meeting  

Source:  
Mr. Richard Harshman, National Institute of Standards and Technology (NIST) Technical Advisor provided the 
Sector with specific recommendations for incorporating test procedures and checklist language based upon actions 
of the 2015 NCWM Annual Meeting.  The Sector is asked to briefly discuss each item and, if appropriate, provide 
general input on the technical aspects of the issues. 

 

1.a. Item 310-2 G-UR.4.1. Maintenance of Equipment. 

Source:   
2015 S&T Committee Final Report 
 
Background / Discussion: 
At the 2015 NCWM Annual Meeting, NCWM voted to amend NIST Handbook 44 (HB 44) paragraph G-UR.4.1. 
Maintenance of Equipment as follows: 

 

G-UR.4.1. Maintenance of Equipment. – All equipment in service and all mechanisms and devices attached 
thereto or used in connection therewith shall be continuously maintained in proper operating condition 
throughout the period of such service.  Equipment in service at a single place of business found to be in error 
predominantly in a direction favorable to the device user (Also see the Introduction, Section Q) shall not 
be considered “maintained in a proper operating condition.” if: 

a. predominantly, equipment of all types or applications are found to be in error in a direction 
favorable to the device user, or 

b. predominantly, equipment of the same type or application is found to be in error favorable to the 
device user.      

(Amended 1973, and 1991, and 2015) 

 
Recommendation:   
Mr. Harshman, NIST Technical Advisor, believes that no changes are required for NCWM Publication 14 and that 
no further actions by the WS are necessary.  This item was included on the Sector’s agenda to make members aware 
of the changes to the paragraph.  The S&T Committee’s interpretation of the second sentence of paragraph 
G-UR.4.1., in consideration of the changes that were adopted, is that predominance could be applied to equipment of 
the same type (e.g., all of the retail motor fuel dispensers at a fueling station) and the same application (e.g., all 
devices, regardless of type, used in a commercial application) at a single place of business.  

Conclusion:  
No action was recommended nor taken by the WS on this item. 

 



NTEP 2016 Interim Meeting Agenda 
Weighing Sector Meeting Summary 
 

NTEP - 4 

1.b. Item 320-1 T.N.3.5. Separate Main Elements. 

Source:  
2015 S&T Committee Final Report 

Background / Discussion: 
At the 2015 NCWM Annual Meeting, NCWM voted to amend HB 44 Scales Code paragraph T.N.3.5. Separate 
Main Elements: Load Transmitting Element, Indicating Element, Etc. as follows: 
 

T.N.3.5. Separate Main Elements:  Load Transmitting Element, Indicating Element, Etc. – If a main 
element separate from a complete weighing device is submitted for laboratory type evaluation, the 
tolerance for the main element is 0.7 that for the complete weighing device.  This fraction includes the 
tolerance attributable to the testing devices used.   

 
 
Recommendation:   
Scales Code Paragraph T.N.3.5. is referenced in NCWM Publication 14 DES Section 57 Device Tolerances and has 
been copied below.  Footnote 6, which appears beneath the tolerances table in Section 57 explains how tolerances 
are to be applied to separate main elements. 

57. Device Tolerances 

Code References: G-T.1. (e), T.N.3.2., T.N.3.5. and Table 6. 
The acceptance tolerances for complete scales are shown below and apply to complete devices and separable 
main elements during type evaluation. 
 

Acceptance Tolerances 
(All values in this table are in scale divisions) 

Tolerance in scale divisions 
Complete 
Devices 

0.5 1.0 1.5 2.5 

Separable 
Main 

Elements6 

0.35 0.7 1.05 1.75 

Separable 
Indications 

w/o Expanded 
Resolution 

0 0 1 1 

Class Test Load 
I 0 - 50 000 50 001 - 200 000 200 0001 +  

II 0 - 5 000 5 001 - 20 000 20 0001 +  
III 0 - 500 501 - 2 000 2 001 - 4 000 4 001 + 
IIII 0 - 50 51 - 200 201 - 400 401 + 

III L 0 - 500 501 - 1 000 (Add 1/2d for each additional 500d 
or fraction thereof) 

It is strongly recommended that indicating elements submitted separately for evaluation have a test mode 
providing reading indications to 0.1e to provide adequate resolution to apply the tolerance (expanded 
resolution). If the indicator provides indications to only the maximum number of divisions requested for the 
Certificate of Conformance, the tolerance will be truncated to the number of divisions that can be indicated.  



NTEP 2016 Interim Meeting Agenda 
Weighing Sector Meeting Summary 

 

NTEP - 5 

______________________________ 

6 When main elements (indicating elements and weighing/load-receiving elements) are tested separately, the 
tolerance applied to all laboratory tests (influence factors and permanence tests) are 0.7 times the acceptance 
tolerance for complete scales. 

 

Mr. Harshman believes that footnote 6 adequately explains how tolerances are to be determined for main elements 
evaluated separately and that no changes are needed.  However, the Sector might consider amending footnote 6 as 
follows to be consistent with the changes to T.N.3.5. that were adopted: 

6  When main elements (indicating elements and weighing/load-receiving elements) are tested 
separately from a complete weighing device, the tolerance applied to all laboratory tests (influence factors 
and permanence tests) of those main elements shall be are 0.7 times the acceptance tolerance applicable 
to for complete scales. 

Conclusion:   
In considering this item, members of the Sector agreed that footnote 6, which is an added comment associated with 
the term “Separable Main Elements” in the Tolerance Table included in Section 57 of NCWM Publication 14 DES, 
is clear and adequately explains how tolerances are to be determined for main elements evaluated separately.  
Consequently, the Sector agreed that no amendments to the footnote are needed.   

 

1.c. Item 320-5 Part 2.20.  Weigh-In-Motion Vehicle Scales for Law Enforcement – Work Group 

Source:   
2015 S&T Committee Final Report 

Background / Discussion: 
At the 2015 NCWM Annual Meeting, NCWM voted to adopt a new HB 44 device code applicable to 
weigh-in-motion (WIM) systems used for vehicle enforcement screening and include it in Section 2 of HB 44, 
assigning it a new code reference number “2.25.”  The new code was adopted as “tentative,” meaning that it will be 
in a trial or experimental status and not intended to be enforced until such time that the tentative status is removed. 
Removal of the tentative status requires NCWM adoption of a proposal to remove it, which would then make the 
code fully enforceable.  Definitions of terms used in the code were also adopted in support of the new code and will 
appear at the end of the code.  The new code, titled “Weigh-In-Motion Systems used for Vehicle Enforcement 
Screening,” along with the definitions of terms appearing in the code are included in this agenda as an attachment to 
Agenda Item 1.c.  

Recommendation: 
Mr. Harshman, NIST Technical Advisor, believes that no changes are required for NCWM Publication 14 and that 
no further actions by the Sector are necessary at this time.  However, should NCWM decide to develop type 
evaluation criteria for the different components of WIM systems as a result of the new code being added to NIST 
Handbook 44, the WS may be called upon to help develop this criteria, including a new type evaluation checklist for 
the NTEP evaluators to use when evaluating such equipment.   
   
Discussion/Conclusion:   
Mr. Darrell Flocken (NCWM) reported that following adoption of the new HB 44 device code applicable to WIM 
systems used for vehicle enforcement screening at the 2015 NCWM Annual Meeting, some manufacturers of WIM 
equipment contacted NTEP and expressed interest in having NTEP evaluate their equipment.  He suggested that the 
next task for the WIM Work Group (WG) might be to develop type evaluation criteria for NCWM Publication 14 
intended to apply to this equipment.   
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In discussing this item, it was stated that the application of the new HB 44 Weigh-In-Motion Systems Used for 
Vehicle Enforcement Screening Code is to equipment that will be used for screening purposes only.  An industry 
member questioned why weights and measures would be interested in regulating such equipment.  Mr. Flocken, who 
served as Chairman of the WIM WG and Mr. Rick Harshman (OWM), who served as NIST Technical Advisor to 
the same WG responded to this question by providing an explanation of the application of NIST HB 44; that is, to 
equipment being used in either a commercial or law enforcement application.  They noted that the weighing results 
obtained from these systems are used in a law enforcement application to determine whether vehicles are to be 
immediately directed back onto the roadway or onto a certified static scale for final weight determination.  If 
directed onto a certified static scale, the results of weighing the vehicle statically are used to determine whether or 
not a fine gets imposed and, if so, the amount of the fine. During early development of the new Code, the U.S 
Federal Highway Administration reported that the weighing results from WIM systems are sometimes being 
contested in court proceedings based on the argument there are no documented performance standards for which 
these devices must comply; yet, the weighing results obtained from these systems are used as the determining factor 
on whether or not vehicles get released back onto the roadway or detained to be reweighed on a static scale for 
possible citation.   

No action was recommended nor taken by the Sector on this item.   

  

1.d. Item 360-3 Appendix D – Definitions. point-of-sale-system. 

Source:    
2015 S&T Committee Final Report 

Background / Discussion: 
At the 2015 NCWM Annual Meeting, NCWM voted to amend the definition of point-of-sale system in NIST 
Handbook 44 Appendix D as follows: 
 

point-of-sale system. – An assembly of elements including a weighing or measuring element, an indicating 
element, and a recording element (and may also be equipped with a “scanner”) used to complete a direct 
sales transaction.  The system components, when operated together must be capable of the following:  
 1.  determining the weight or measure of a product or service offered;  
 2.  calculating a charge for the product or service based on the weight or measure and an 

established price/rate structure;  
 3.  determining a total cost that includes all associated charges involved with the transaction; 

and 
 4  providing a sales receipt. 
[2.20, 3.30, 3.32, 3.37] 
(Added 1986) (Amended 1997 and 2015) 

 
Although amended based on a recommendation by the USNWG on Taximeters (the submitter of the S&T Agenda 
Item), the definition, as amended, applies not only to the Taximeters Code, but also to other device codes in HB 44; 
one of which is likely to be of interest to some members of the WS; Section 2.20., the Scales Code.    

Recommendation:  
Mr. Harshman, NIST Technical Advisor, believes that no changes are required for NCWM Publication 14 and that 
no further actions by the WS are necessary.  This item was added to the Sector’s agenda to make members aware of 
the changes to the definition.  
      
Discussion/Conclusion:  
No action was recommended nor taken by the Sector on this item. 
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 Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface 2.

Sources:  
• 2010-2014 Final Reports of the S&T Committee: https://www.ncwm.net/meetings/annual/meeting-reports  
• 2015 Final Report of the S&T Committee: To be added 
• 2008-2013 Software Sector summaries:  http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2013-2014 Weighing Sector summaries:  http://www.ncwm.net/committees/ntep/sectors/weighing/archive 

 
 
Background:  
Local weights and measures inspectors need a means to determine whether equipment discovered in the field has 
been evaluated by NTEP.  If so, the inspector needs to know at a minimum the CC number.  From this starting point, 
other required information can be ascertained, e.g., the software version or revision identifier of the software 
installed in an electronic device at the time it was evaluated.  NIST Handbook 44 currently includes three options for 
marking of the CC: 

1. Permanent marking 
2. Continuous display 
3. Recall using a special operation 

Among other tasks, the SS was charged by the NCWM Board of Directors to recommend NIST Handbook 44 
specifications and requirements for software incorporated into weighing and measuring devices, which may include 
tools used for software identification.  During its October 2007 meeting, the SS discussed the value and merits of 
required markings for software, including possible differences in some types of software-based devices and methods 
of marking requirements.   

In 2008, the SS developed and submitted a proposal to the NCWM S&T Committee to modify G-S.1. and associated 
paragraphs to reflect these technical requirements.  Between 2008 and 2011, this item appeared on the S&T 
Committee’s main agenda and the Committee and the SS received numerous comments and suggestions relative to 
the proposal.  The SS developed and presented several alternatives based on feedback from weights and measures 
officials and manufacturers.  Among the key points and concerns raised during discussions over this period were 
how to address the following: 
 

(a) Limited Character Sets and Space. – How to address devices that have limited character sets or restricted 
space for marking. 

(b) Built-for-Purpose vs. Not-Built-for-Purpose. - Whether or not these should be treated differently. 

(c) Ease of Access. – Ease of accessing marking information in the field. 
(1) Complexity of locating the marking information 
(2) Use of menus for accessing the marking information electronically 
(3) Limits on the number of levels required to access information electronically 
(4) Possibility of single, uniform method of access 

 
(d) Hard Marking vs. Electronic. – Whether or not some information should be required to be hard marked 

on the device. 

(e) Continuous Display. – Whether or not required markings must be continuously displayed. 

(f) Abbreviations and Icons. – Establishment of unique abbreviations, identifiers, and icons and how to 
codify those. 

(g) Certificate of Conformance Information. – How to facilitate correlation of software version information 
to a CC, including the use of possible 

 

http://www.ncwm.net/committees/ntep/sectors/weighing/archive
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Further details on the alternatives considered can be found in the S&T Committee’s Final Reports from 2008 to 
2014, and the SS summaries from 2009-2013. 

During its 2013 meeting, the WS reviewed and provided feedback to the SS on a proposal to amend NIST 
Handbook 44 General Code paragraphs G-S.1.Identification and G-S.1.1. Location of Marking Information for 
Not-Built-For-Purpose, Software-Based Devices.  See the 2013 Weighing Sector Meeting Summary to review the 
feedback provided by the WS on the proposal and for additional background information on this item.     
 
Prior to the 2014 WS meeting, members of OWM’s Legal Metrology Devices Program (LMDP) amended the 
proposal considered by the WS at its 2013 meeting; this after being asked by the SS to provide additional input and 
modify G-S.1. and G.S.1.1. in consideration of the goals of the SS and the comments provided during the 2014 Open 
Hearings of the S&T Committee relating to this item.   

The following is a list of the goals provided by the SS in modifying G-S.1. and G.S.1.1. as communicated to the 
members of OWM’s LMDP: 
 

1. Remove the existing distinction between software identification requirements for built-for-purpose and 
not-built-for-purpose devices. 

2. To require that all software-based devices have a software version or revision identifier for metrologically 
significant software. 

3. Require that certified software versions or revision identifiers for metrologically significant software is 
recorded on the CC for access by inspectors. 

4. Software itself does not require serial numbers. 
5. Require that software-based devices version or revision identifier shall be accessible via the display and 

user interface and only if device’s display is incapable of displaying the identifier or has no display and/or 
interface; then permanently marking the version or revision identifier shall be acceptable (e.g., digital load 
cell). 

6. Nonretroactive as of January 1, 2016, if passed by the NCWM in July 2015.  
 

OWM’s LMDP developed the following proposed draft alternative changes to G-S.1. based on the SS’s request for 
additional input on how best to meet its goals and forwarded them to the Chairman of the SS for consideration at the 
2014 WS/SS joint meeting: 
 
Amend NIST Handbook 44:  G-S.1. Identification and G-S.1.1. Location of Marking Information for Not-Built-For-
Purpose, Software-Based Devices as follows:  

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information:  
 

(a)   the name, initials, or trademark of the manufacturer or distributor;  

(b)  a model identifier that positively identifies the pattern or design of the device;  

(1)   The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms 
may be followed by the word “Number” or an abbreviation of that word. The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). The 
abbreviation for the word “Model” shall be “Mod” or “Mod.” Prefix lettering may be initial 
capitals, all capitals, or all lowercase.  

[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  
  

(c)   a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 
not-built-for-purpose software-based devices software; 
[Nonretroactive as of January 1, 1968]  
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(Amended 2003)  

(1)  The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number.  

[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, 
Ser. No., and S. No.).  

[Nonretroactive as of January 1, 2001]  

(d)  the current software version or revision identifier for not-built-for-purpose software-based  
devices; manufactured as of January 1, 2004 through December 31, 2015, and all software based 
devices or equipment manufactured as of January 1, 2016;  
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 20XX) 

(1) The version or revision identifier shall be: 
 

i.  prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as 
the required version or revision;  
[Nonretroactive as of January 1, 2007] 

   (Added 2006) 
 

ii. directly linked to the software itself; and   
[Nonretroactive as of January 1, 2016] 
(Added 20XX) 
 

iii. continuously displayed* or be accessible via the display menus.  Instructions for 
displaying the version or revision identifier shall be described in the CC. As an 
exception, permanently marking the version or revision identifier shall be acceptable 
providing the device does not have an integral interface to communicate the version or 
revision identifier. 
[Nonretroactive as of January 1, 2016] 
(Added 20XX) 
 
*The version or revision identifier shall be displayed continuously on software-based 
equipment with a digital display manufactured as of January 1, 20XX and all 
software-based equipment with a digital display as of January 1, 20YY.     
 

  
(2)   Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 

followed by the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.” The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.).  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(e)  an National Type Evaluation Program (NTEP) Certificate of Conformance (CC) number or a 
corresponding CC Addendum Number for devices that have a CC.  

(1)   The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 
“NTEP CC,” “CC,” or “Approval.” These terms may be followed by the word “Number” or an 
abbreviation of that word. The abbreviation for the word “Number” shall, as a minimum, begin 
with the letter “N” (e.g., No or No.)  

[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the 
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disassembly of a part requiring the use of any means separate from the device. (Amended 1985, 1991, 1999, 
2000, 2001, 2003, and, 2006 and 201X) 

G-S.1.1. Location of Marking Information for Not-Built-For-Purpose All Software-Based Devices. – 
For not-built-for-purpose, software-based devices, either:  

(a)  The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently marked or 
continuously displayed on the device; or  

(b)  The CC Number shall be:  

(1) permanently marked on the device;  

(2) continuously displayed; or  

(3) accessible through an easily recognized menu and, if necessary, a submenu. Examples of menu and 
submenu identification include, but are not limited to, “Help,” “System Identification,” “G-S.1. 
Identification,” or “Weights and Measures Identification.”  

Note: For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same type 
that was evaluated.  
[Nonretroactive as of January 1, 2004]  
(Added 2003) (Amended 2006 and 20XX) 

 

No changes to subparagraph G-S.1.1. were proposed by OWM’s LMDP since the SS had indicated earlier that it 
may be possible to eventually eliminate G-S.1.1.   Thus, the proposed changes to subparagraph G-S.1.1. shown 
above in OWM’s draft alternative changes are those originating from the SS’s 2013 proposal.  
 
In providing feedback to the SS, OWM’s LMDP noted that the shaded portion of G-S.1.(d)(1)iii. of their draft 
alternative changes was developed solely by OWM (i.e., does not reflect any of the goals communicated by the SS) 
and was being offered for consideration with the understanding that:  
 

1. this change will make it easier in the future for inspectors to be able to identify software installed in 
equipment;  

2. a reasonable amount of time for the changes to take effect can be specified; 
3. it is probable that improvements in technology over time will make it easier for equipment manufacturers 

to comply.       
 

In addition to the alternative changes proposed by OWM’s LMDP, a member of the SS submitted the following 
definition of “software-based devices” for discussion during the joint meeting of the Weighing and Software Sectors 
and possible future inclusion into Appendix D of NIST Handbook 44:   
 

software-based devices:  devices used to compute and control processes using software, where software is 
a general term for the programs and data used to operate the computers and/or related electronic devices.  
Software-based device may also consist of just software (e.g., weigh in/weigh out software). 

 
At its 2014 meeting, the WS met jointly with the SS to consider the proposal as amended by OWM’s LMDP. After 
further amending the proposal, the two sectors agreed to submit the following proposal to the regional associations 
for consideration and requested its status be change from Developing to Informational. 
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Amend NIST Handbook 44:  G-S.1. Identification as follows:  

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information:  
 

(a)   the name, initials, or trademark of the manufacturer or distributor;  

(b)  a model identifier that positively identifies the pattern or design of the device;  

(1)   The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms 
may be followed by the word “Number” or an abbreviation of that word. The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). The 
abbreviation for the word “Model” shall be “Mod” or “Mod.” Prefix lettering may be initial 
capitals, all capitals, or all lowercase.  

[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  
  

(c)   a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 
not-built-for-purpose software-based software devices software; 
[Nonretroactive as of January 1, 1968]  
(Amended 2003)  

(1)  The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number.  

[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, 
Ser. No., and S. No.).  

[Nonretroactive as of January 1, 2001]  

(d)  the current software version or revision identifier for not-built-for-purpose software-based  
devices; manufactured as of January 1, 2004 and all software-based devices or equipment 
manufactured as of January 1, 2020;  
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 20XX) 

(1) The version or revision identifier shall be: 
 

i.  prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as 
the required version or revision;  
[Nonretroactive as of January 1, 2007] 

   (Added 2006) 
 
 Note: If the equipment is capable of displaying the version or revision identifier but is 

unable to meet the formatting requirement, through the NTEP type evaluation process, 
other options may be deemed acceptable and described in the CC.  

                                      (Added 20XX)                                      
 

ii. directly linked to the software itself; and   
[Nonretroactive as of January 1, 2020] 
(Added 20XX) 
 

iii. continuously displayed or be accessible via the display.  Instructions for displaying the 
version or revision identifier shall be described in the CC. As an exception, 
permanently marking the version or revision identifier  shall be acceptable providing 
the device does not have an integral interface to communicate the version or revision 
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identifier. 
[Nonretroactive as of January 1, 2020] 
(Added 20XX) 

    
  

(2)   Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.” The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). Prefix lettering 
may be initial capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(e)  an National Type Evaluation Program (NTEP) Certificate of Conformance (CC) number or a 
corresponding CC Addendum Number for devices that have a CC.  

(1)   The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 
“NTEP CC,” “CC,” or “Approval.” These terms may be followed by the word “Number” or an 
abbreviation of that word. The abbreviation for the word “Number” shall, as a minimum, begin 
with the letter “N” (e.g., No or No.)  

[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. (Amended 1985, 1991, 1999, 
2000, 2001, 2003, and, 2006 and 201X) 

 
Technical Advisor’s note:  Although the SS had earlier proposed changes to G-S.1.1., it was decided during the 
joint meeting that no changes to G-S.1.1. were necessary since the sectors had agreed to retain the term “not-built-
for-purpose software-based devices” in G-S.1.(d).  Thus, no changes are proposed to paragraph G-S.1.1.  Members 
of the two sectors also reviewed the draft definition of “software-based devices.”  The draft definition had been 
developed by a member of the SS in consideration of a comment that had been received by the S&T Committee 
during one of the 2014 NCWM Conferences.  The sectors agreed that no action was currently necessary other than 
that the definition be retained for future consideration should the need develop.   
 
See the 2013 and 2014 Weighing Sector Meeting Summaries for additional details.   
 
Recommendation:    
No recommendation is being made at this time. A joint meeting of the Measuring Sector and SS is planned 
September 2015 to further consider the proposal as amended by the SS and WS during their joint meeting. This item 
also appears on the 2015 S&T Committee’s agenda as a Developing item (agenda Item 310-1).  The NIST Technical 
Advisor will provide an update on the progress of this item to the Sector.    
 
Conclusion:   
Mr. Rick Harshman (OWM) provided an update to the Sector on this item and noted that the proposal developed at 
last year’s joint meeting between the WS and SS had not been changed and would be considered by the Measuring 
Sector at a September 2015 joint meeting between the Measuring Sector and SS.  No action was recommended nor 
taken by the WS as it agreed to await the outcome of this upcoming joint meeting before taking any additional 
action. 
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 NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5.  3.

Source:   
NCWM/NTEP (2014) 
 
Background:   
Current Load Cell Substitution Policy is outdated and needs revised to include the use of new load cell output 
technology and to make the requirements less open to interpretation. 
   
At it’s 2014 meeting, the WS considered the following proposal to replace the current load cell substitution policy in 
Section D. Substitution of Load Cell in Scales on Page DES-11 and Section 5. Substitution of Metrologically 
Equivalent Load Cells in Scales on Page LC-2 of the 2014 edition of NCWM Publication 14, Weighing Devices: 
 
In a Weighing/Load Receiving Element with a single or multiple load cells installed, the replacement of one or 
more load cells, from the same or a different manufacturer, is considered a metrologically equivalent 
replacement provided requirements (1) through (7) below are met. 
1.  The original and the replacement load cells have a Certificate of Conformance from having been 
evaluated individually and not as a component in a complete weighing instrument.  

2. Have as many or more verification scale intervals (nmax) as required for the scale’s capacity and 
division size. 

3. Have a minimum load cell verification interval (vmin) that is suitable for the application. 
4. Are of the same load cell design as the cell being replaced. Note: load cell design defines the 

physical design of the load cell. e.g. canister compression, dual ended shear beam, etc… 
5. Have a capacity equal to or greater than 85% of the capacity of the load cells installed during type 

evaluation testing.  
6. Can be placed in the scale without any modification, as defined in Publication 14, Digital Scales 

Code, Technical Policy, to the basic design of the Load Receiving Element or the load cell mounting 
assembly. Note: The use of spacers to compensate for differences in load cell height is permitted.  

7. Utilize the same output technology (e.g. analog, digital, hydraulic, etc…) as all other load cells in 
the system or weighing element.  Note: For replacement load cells with analog output technology; 
the same wiring configuration must be maintained as the cells being replaced without adding 
jumper wires, connecting sense wires to excitation wires, or by removing the sense leads. 

 
In a system with multiple load cells, the replacement of ALL load cells in the system with National Type 
Evaluation Program certified and compatible load cells that have an output technology different than the 
original load cell is considered a metrologically equivalent replacement provided all requirements in (1) 
through (6) above are met. 
 
  
During the discussion of this item at the 2014 WS Meeting it was noted that Item 4. of the current load cell 
substitution policy specifies that load cells to be substituted must be of the same basic type as the cells being 
replaced.  Thus, in order to correctly apply Item 4. of the current load cell substitution policy, one must have 
knowledge of the different variables that establish load cell type.  No explanation of the criteria or factors that were 
intended to be used to establish same basic type is provided in the policy, nor are any examples of different types of 
load cells given.  Thus, the policy leaves open for interpretation the different factors that establish load cell type.  
 
Much of the 2014 discussion by the Sector on this item involved attempts in identifying the criteria or factors that 
define the “type” (or “design”) of a load cell.  There was no consensus reached by the Sector regarding what those 
factors are or should be.  Members of the Sector offered many suggestions of the different factors that they believed 
might or should define type to include:  the method of force introduction, output characteristic, output capacity, 
impedance, supply voltage, material used in its construction, method of construction, shape, etc.  The Sector 
concluded that the word “design” encompasses many characteristics of a load cell.   
 
The Sector considered whether the load cell substitution policy is intended to apply to the replacement of all the load 
cells in a scale or just some of the load cells and concluded that that the proposed alphabetic list of requirements is 
intended to apply only to the replacement of one or more load cells in a scale but not full replacement of all the cells.   
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The Sector agreed at its 2014 meeting to recommend the following changes to the proposal based on comments 
heard from its members during the discussion of this item: 
 

• Item 4. in the proposed list should read as follows:   
 

Are of the same basic physical characteristic load cell design as the cell being replaced.  Note: load 
cell design defines the physical design of the load cell. E.g. canister compression, dual ended shear 
beam, etc… 

 
• The following sentence is to replace the sentence in Item 5. of the proposed list:  

 
Have a capacity that is greater than or not less than 85% of the capacity of the original cell. 

 
• It was suggested that the following two sentences be added to the end of the proposed list:  

  
1) The replacement of a load cell(s) resulting in a combination of analog, digital, or hydraulic load 

cells in one system is not considered a metrologically equivalent replacement. 
 

2) All load cells in a multiple load cell system must have the same type of output (e.g. all analog, all 
digital, or all hydraulic.) 

 
The Sector also agreed that additional work on this item was still needed and that it was to remain on next year’s 
(2015) WS agenda.  Mr. Darrell Flocken (NTEP) agreed to rewrite the proposal taking into account the changes 
agreed to by the Sector and to make clear the intended application of the numbered list of requirements that establish 
the load cell substitution policy. 
 
Recommendation:   
The Sector is asked to consider the following revised proposal for the load cell substitution policy, which was 
recently updated by Mr. Flocken for consideration at the 2015 WS Meeting:       
 
Revised Proposal for the Load Cell Substitution Policy: 

 

In a Weighing/Load Receiving Element with a single or multiple load cells installed, the replacement 
of one or more load cells, from the same or a different manufacturer, is considered a metrologically 
equivalent replacement provided requirements (1) through (7) below are met. 

1.  The original and the replacement load cell or load cells have a Certificate of Conformance from 
having been evaluated individually and not as a component in a complete weighing instrument.  

2. Have as many or more verification scale intervals (nmax) as required for the scale’s capacity and 
division size. 

3. Have a minimum load cell verification interval (vmin) that is suitable for the application. 
4. Are of the same basic physical characteristic load cell design as the cell being replaced. Note: load 

cell design defines the physical design of the load cell, e.g., canister compression, dual ended shear 
beam, etc. 

5. Have a capacity that is greater than or not less than 85% of the capacity of the original load cell.  
6. Can be placed in the scale without any modification, as defined in Publication 14, Digital Scales 

Code, Technical Policy, to the basic design of the Load Receiving Element or the load cell 
mounting assembly. Note: The use of spacers to compensate for differences in load cell height is 
permitted.  

7. Utilize the same output technology (e.g., analog, digital, hydraulic, etc.) as all other load cells in the 
system or weighing element.  Note: For replacement load cells with analog output technology; the 
same wiring configuration must be maintained as the cells being replaced without adding jumper 
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wires, connecting sense wires to excitation wires, or by removing the sense leads. 
In a system with multiple load cells, the replacement of ALL load cells in the system with National 
Type Evaluation Program certified and compatible load cells that have an output technology different 
than the original load cell is considered a metrologically equivalent replacement provided all 
requirements in (1) through (6) above are met. 

a) The replacement of a load cell(s) resulting in a combination of output technology as stated in item (7) in 
one Weighing/Load Receiving Element is not considered a metrologically equivalent replacement. 

 
b) All load cells in a multiple load cell system must have the same type of output (e.g. all analog, all digital, or 

all hydraulic.) 
 
 
Discussion/Conclusion:  
With respect to Requirement 5. of the revised proposal for the load cell substitution policy, an industry member 
asked, “If the original load cell is replaced with one that has a capacity equal to 85% of the original load cell and 
then that load cell needs to be replaced at some later date, how would one know that the original load cell had been 
replaced previously?  That is, unless replacement of a load cell is documented and made known to a technician 
performing work on a scale, then couldn’t the 85% allowable reduction in load cell capacity be applied multiple 
times?”   In response to this concern, Mr. Darrell Flocken (NCWM) acknowledged that this further reduction in load 
cell capacity quite possibly could occur.  He reminded members of the Sector that it had been agreed at last year’s 
meeting, the additional reduction in load cell capacity isn’t of critical concern providing the Vmin formula in Scales 
Code paragraph S.5.4. Relationship of Load Cell Verification Interval Value to the Scale Division is met and the 
device meets accuracy requirements when tested with the replacement load cell(s) installed.  Several members of the 
Sector acknowledged agreement.        
 
It was noted by another industry member that the policy, as revised, would not allow a six-wire load cell to be 
replaced with one that has only four-wires; yet, in some cases, such replacement could be deemed acceptable and 
the scale receiving the replacement six-wire cell(s) would still be capable of performing within accuracy 
requirements.   Today’s technology also makes possible the use of different types of cells in a system, e.g., 
hydraulic, digital, and analog.  Several members of the Sector voiced agreement with these points.  In response to 
these additional comments, Mr. Flocken stated that the intent of Requirement 4. is to prevent the mixing of 
technology, e.g., canister compression with dual ended shear beam, etc.  The intent of Requirement 6. is to prevent 
substituting a particular type of load cell with another of the same type, for example, substituting a canister load cell 
with another canister load cell that is, perhaps, of different dimension (e.g., taller) than the one currently used.   The 
Sector concluded that no additional changes were needed to the proposal as revised by Mr. Flocken for 
consideration at the 2015 WS Meeting, and agreed to recommend the proposal (as shown in the text box above and 
beneath the title, “Revised Proposal for the Load Cell Substitution Policy”) be inserted into Publication 14 to 
replace the current policy.   
 
 

NEW ITEMS 

 NIST Handbook 44 Scales Code Paragraph S.5.4 Relationship of Load Cell Verification 4.
Interval Value to the Scale Division  

Source: 
NCWM/NTEP 
 
Background: 
NTEP has identified two different interpretations of how to apply the formula specified in NIST Handbook 44 
Scales Code paragraph S.5.4. Relationship of Load Cell Verification Interval Value to the Scale Division; 
specifically, to bulleted item (a).  The formula determines the suitability of the vmin value of a load cell in 
relationship to the value of the scale division (d) for scales without lever systems. The different interpretations occur 
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only when applying the formula to a scale having multiple platforms (Weighing/Load Receiving Elements 
(W/LRE)) where the output of each W/LRE has its own weight display and is capable of operating as an 
independent scale in a commercial application. 
 
Consider the number of load cells in each W/LRE of the following example scale and how the formula is to be 
applied:  
 

Platform  Number of Load Cells 
1 4 
2 4 
3 6 

 
The first interpretation applies the formula to the three W/LREs as a single platform using the total of all load cells 
(14) for the value of “N” in the formula. 
 
The second interpretation applies the formula to each of the three W/LRE’s individually using only the number of 
load cells (4, 4 and 6) in the W/LRE for the value of “N” in the formula. 
 
Recommendation:  
This item appeared on the Sector’s 2014 agenda, but there was no action taken on it during the 2014 WS meeting.  
The reason no action was taken is because not all stakeholders were in attendance when this item was first 
introduced during the 2014 WS meeting due to conflicting NCWM announcements of the meeting start time.  
Consequently, the NCWM agreed to reintroduce this item at the 2015 WS Meeting in the interest of fairness to all.    
 
Most recently, there have been two NCWM Form 15 proposals submitted to NCWM proposing changes to Scales 
Code paragraph S.5.4. Relationship of Load Cell Verification Interval Value to the Scale Division.  The regional 
weights and measures associations will consider those proposals at their fall 2015 meetings (for the 2016 NCWM 
cycle).  It is recommended that this item be held open on the Sector’s agenda pending the outcome of the two 
proposals by the S&T Committees.    
 
Discussion/Conclusion: 
The Sector agreed not to take a position on this item given that there are two NCWM Form 15 proposals that have 
been submitted to the NCWM proposing amendments to Scales Code paragraph S.5.4. and will be considered by the 
different regional weights and measures associations during their upcoming fall 2015 meetings.   

 NCWM Publication 14 ABWS Technical Policy Section E. Automatic Bulk Weighing Systems - 5.
NTEP On-Site Evaluation, and ABWS Checklists Paragraph 32 

Source:  
NCWM/NTEP 
 
Background:  
Current Technical Policy, Section E, of the Automatic Bulk Weighing Systems (ABWS) Code states: 
 

During laboratory evaluation, the bulk weighing controller is tested under simulated field conditions; 
therefore, the results of such an evaluation should not be used to determine compliance with all pertinent 
requirements. Compliance with all requirements shall be determined only when the bulk weighing 
controller, having successfully passed National Type Evaluation Program laboratory evaluation, is 
installed and tested under actual field conditions as part of an automatic bulk weighing system. 

In addition, Paragraph 32. Performance and Permanence Tests for Automatic Bulk Weighing Systems of the ABWS 
Code states: 
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The tests described here, apply to the entire automatic bulk weighing system, (e.g., the bulk weighing 
scale controller interfaced with the weigh hopper, load cell(s), material handling system, etc.). It is 
assumed that all components of the automatic bulk weighing scale controller have already been examined 
and found to comply with applicable National Type Evaluation Program requirements. If the design and 
performance of the bulk weighing controller is to be determined during the same test, the applicable 
requirements for automatic bulk weighing systems must be referenced. 

 
The wording implies that a complete evaluation of the weighing controller is not possible without connecting the 
weighing controller to an actual hopper. After discussing this with the NTEP Labs and a few manufacturers it was 
concluded that the weighing control can receive a complete evaluation in the lab with proper simulation. 
 
Recommendation: 
The following changes to Section E. of the ABWS Technical Policy and to Paragraph 32. of the ABWS Checklist 
are suggested to eliminate the requirement of having to test the weighing controller under field conditions providing 
a complete simulated test can be conducted during lab evaluation: 
 

E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation 
During laboratory evaluation, the bulk weighing controller is tested under simulated field conditions.; 
therefore, the results of such an evaluation should not be used to determine compliance with all 
pertinent requirements. Compliance with all requirements shall be determined only when the bulk 
weighing controller, having successfully passed National Type Evaluation Program laboratory 
evaluation, is installed and tested under actual field conditions as part of an automatic bulk weighing 
system. If the simulation is not capable of simulating all functions and operations of a complete system; 
the weighing controller is to be installed and all functions or operations not simulated during the 
laboratory evaluation are to be tested under actual field conditions as part of an automatic bulk 
weighing system. 

 

32. Performance and Permanence Tests for Automatic Bulk Weighing Systems 
Performance tests are conducted to ensure compliance with the tolerance requirements of NIST Handbook 44 
and for systems used to weigh grain with additional requirements of the GIPSA. 

The tests described here, apply to the entire automatic bulk weighing system, (e.g., the bulk weighing scale 
controller interfaced with the weigh hopper, load cell(s), material handling system, etc.) It is assumed that all 
components of the automatic bulk weighing scale controller have already been examined and found to 
comply with applicable National Type Evaluation Program requirements. If the design and performance 
of the bulk weighing controller is to be determined during the same test, the applicable requirements for 
automatic bulk weighing systems must be referenced. 

         … 

 
 
Discussion/Conclusion:   
Mr. Darrell Flocken (NCWM) introduced this item to the Sector and stated that it is the view of NTEP that a field 
evaluation of a bulk system controller in actual use and connected to other components of an ABWS is not needed in 
order to sufficiently evaluate it.  He also stated that not everyone agreed with this assessment and that NTEP had 
received a written list of comments from Mr. Henry Oppermann (Weights and Measures Consulting, LLC), who 
opposed the item and had asked that his list of comments be reviewed during the Sector meeting.   Mr. Oppermann’s 
comments were projected onto a screen for all to see and reviewed individually in the order appearing on his list by 
the Sector.   Mr. Darrell Flocken (NCWM) led the Sector’s review and discussion of each item on Mr. Oppermann’s 
list as follows:  
 
Automatic Bulk Weighing Systems (submitted by Mr. Henry Oppermann to NTEP for Review and Discussion at the 
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2015 Sector Meeting) 

NTEP is to provide a minimum level of evaluation to ensure that a weighing or measuring system complies or is 
capable of complying with the specifications and tolerances of H44. 
 
1. The question is, “What level of evaluation is needed to provide the minimum level of evaluation to ensure that a 

measuring instrument is capable of complying with H44?” 
 

2. An ABWS is a measuring system for a dynamic weighing process. As a minimum, NTEP should test and 
evaluate the system when operating under normal conditions in an actual application.  

 
a. The installation characteristics for the different inputs to the ABWS are not fully simulated in a 

laboratory test. 
b. There are venting concerns around the hopper, the speed of operation, and the timing of the gates that 

can affect the weight signals generated by the W/LRE. The type evaluation should verify that the 
ABWS controller is capable of dealing with the varying weighing signals. 

c. The shutoff of the flow of product into the hopper is a variable that the ABWS must address. The rate 
of flow of product varies with the capacity of the hopper. This cannot be assessed adequately in the 
laboratory. 

d. The stabilizing of the weight values depend upon the field installation. At a minimum, the type 
evaluation should look at this characteristic in a field application. 
 

3. Would NTEP test any of the following devices without examining its operational and performance capability in 
an actual application? 
 

a. Coupled-in-motion or uncoupled-in-motion railway track scale 
b. An in-motion monorail scale 
c. An automatic checkweigher 

 
4. Although the characteristics of each ABWS installation may be unique to the installation, what is expected and 

what should NTEP evaluate in the type evaluation of an ABWS? 
 
NTEP should make sure that the type evaluation includes an actual field installation to verify that the inputs actually 
exist in a real installation 
 
 
During the review, several members of the Sector commented that they agreed with many of the points made by 
Mr. Oppermann.  An industry member commented that he understood the purpose of the field evaluation was to 
prove a bulk weighing controller capable of being able to comply with all existing requirements when connected to 
other parts of an ABWS and operated under normal use.   Mr. Doug Musick (KS) questioned whether or not 
simulated tests, alone, were adequate.  A second industry member noted that the results of a field test are no 
guarantee that a bulk weighing controller will operate correctly in every application and installation.  Several of the 
NTEP evaluators participating in the meeting voiced agreement with the comment made by the second industry 
member.  There was general consensus amongst the Sector that initial verification, opposed to type evaluation, 
confirms correct operation; that is, that a controller is working properly for a particular application.    
 
Prior to voting on this item, Mr. Flocken stated that a vote of agreement to the changes proposed to Section E. of the 
ABWS Technical Policy would also constitute a vote of agreement to the changes proposed to Paragraph 32. of the 
ABWS Checklist.  
 
A single vote was then taken to amend both the policy and checklist.  Results were as follows: 16 in favor, none 
opposed, and 1 abstained.  There were 5 NTEP evaluators, 11 manufacturers, and a NIST T/A, who voted.  The 
Sector agreed to recommend the following changes to Section E. of the ABWS Technical Policy and to Paragraph 
32 of the ABWS Checklist: 
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E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation 
During laboratory evaluation, the bulk weighing controller is tested under simulated field conditions.; therefore, the 
results of such an evaluation should not be used to determine compliance with all pertinent requirements. 
Compliance with all requirements shall be determined only when the bulk weighing controller, having 
successfully passed National Type Evaluation Program laboratory evaluation, is installed and tested under 
actual field conditions as part of an automatic bulk weighing system. If the simulation is not capable of 
simulating all functions and operations of a complete system; the weighing controller is to be installed and all 
functions or operations not simulated during the laboratory evaluation are to be tested under actual field 
conditions as part of an automatic bulk weighing system. 
 

32. Performance and Permanence Tests for Automatic Bulk Weighing Systems 
Performance tests are conducted to ensure compliance with the tolerance requirements of NIST Handbook 44 
and for systems used to weigh grain with additional requirements of the GIPSA. 

The tests described here, apply to the entire automatic bulk weighing system, (e.g., the bulk weighing scale 
controller interfaced with the weigh hopper, load cell(s), material handling system, etc.) It is assumed that all 
components of the automatic bulk weighing scale controller have already been examined and found to 
comply with applicable National Type Evaluation Program requirements. If the design and performance 
of the bulk weighing controller is to be determined during the same test, the applicable requirements for 
automatic bulk weighing systems must be referenced. 

         … 
 

 NCWM Publication 14 DES Section 62 Permanence Tests for Scales 6.

Source:   
Mr. Darrell Flocken (NCWM/NTEP) 
 
Background: 
The wording related to the test load used for the permanence test in Sections 62.1. and 63.6.5. is misleading as to 
what test load is to be used when conducting this test.  
 
• Section 62.1. Laboratory Permanence Test states a test load of “one-quarter to one-half scale capacity,…” This 

can be interpreted as an allowable range and an acceptable test load could be any load between the two values. 
 
• Section 63.6.5. Test Load: defines absolute test loads determined by the maximum capacity of the device being 

tested. 
 
o Section 63.6.5.1. states “For laboratory tests of scales with a capacity of 1000 lb or less, the test load required 

for the permanence test is 50% of maximum capacity…” 
 
o Section 63.6.5.2. states “For laboratory tests of scales with a capacity greater than 1000 lb, the test load 

required for the permanence test is 250 kg (550 lb),…” 
 
Recommendation:   
Modify the statement in Section 62.1. as follows: 
 

“A laboratory permanence test consists of repeatedly applying to the scale, a test load of one-quarter to 
one-half scale capacity as defined in Section 63.6.5., simulating normal load application, and periodically 
conducting normal tests for accuracy.” 
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Conclusion:   
The Sector agreed that the wording used to define the test loads used for the permanence test in Sections 62.1. and 
63.6.5. is misleading and agreed to amend Section 62.1 as follows:  
 

62.1.   Laboratory Permanence Test 
 A laboratory permanence test consists of repeatedly applying to the scale, a test load of one-quarter to one 
half scale capacity as defined in Section 63.6.5., simulating normal load application, and periodically 
conducting normal tests for accuracy.  Normally, a scale, which… 

 
 

 NCWM Publication 14 DES Technical Policy 7.

Source:   
Mr. Darrell Flocken (NCWM/NTEP) 
 
Background: 
Footnote 2, referenced in paragraph 8.d of the DES Technical Policy and found at the bottom of page DES-6 of the 
2015 edition of Publication 14 is misleading. The footnote (repeated below) leads the reader to believe that it is 
possible to increase the CLC rating of a device that had its Certificate of Conformance issued before October 1998 
provided the manufacturer submits evidence of appropriate changes to support the request. 
 

2  For a CC issued prior to October of 1998, the CLC for additional models is allowed to be 5 tons higher 
than the CLC of the device evaluated, provided evidence is submitted to NTEP that appropriate changes 
have been made to the weighing/load receiving element to adequately support the increased CLC. If a CC 
with the additional 5 ton allowance is amended, the 5 ton increased CLC will be retained for models 
already covered by the CC; however, higher CLCs for additional models may not be included without 
additional testing. 

 
When in fact, this policy allowance was removed from the policy for non-modular vehicle platforms per a decision 
of the WS during their 1998 Meeting. Attached is an excerpt from the 1998 meeting detailing the decision of the WS 
members. (Bold and highlights were added to make the appropriate information easy to locate.) 
 
 
The following was excerpted from the 1998 Weighing Sector Meeting Summary: 

Appendix J – Weighing Sector 
1998 Meeting Summary 
NTEP-63 
Meeting Summary 
Carry-Over Items 

1) Criteria for Modular Scales 

Source: NTEP Labs 

Background: At its last meeting, the Weighing Sector agreed to ask the Scale Manufacturers Association's (SMA) Technical 
Committee to review this item and submit a proposal for changes to Publication 14 relative to modular scales. The Sector 
specifically asked if SMA could review the current policy for parameters to be covered on a modular scale Certificate of 
Conformance (CC) based on the model tested. The Sector is asked to consider the resulting proposal developed by the SMA 
Technical Committee as outlined in Appendix A. The Sector was also asked to review the issue of whether or not a permanence 
test should be required to expand existing modular scale CCs to include additional capacities and sizes. 

Discussion: Darrell Flocken (Mettler-Toledo) reviewed the background for the issue and introduced the proposal found in 
Appendix A. Darrell stated that, although the document has been reviewed by some of the members, the document should not be 
considered an SMA position because it had not been reviewed by the entire SMA membership. The proposal was presented for 



NTEP 2016 Interim Meeting Agenda 
Weighing Sector Meeting Summary 

 

NTEP - 21 

consideration on its own merit. The Sector reviewed the basic types of modular scale designs, which were approved at the last 
meeting. There was general agreement that the intent of the modular criteria was to allow longer scales to be produced by a 
manufacturer without requiring re-evaluation provided that the appropriate load cell parameters were met. There also was 
discussion of possibly eliminating the lower length limit of 50% of the shortest module tested. The majority of the Sector favored 
keeping the lower limit in place. 

Conclusion: The Sector agreed to modify the NTEP Technical Policy for Scales Section B, Part 6, Pub 14 page 1-11 modular 
vehicle scale criteria as follows: 

6 (a): No change. 
6 (b): No change 
6 (c): Modify the section as follows: 
c. A scale with at least two modules must be tested. The module with the largest CLC is to be tested. Strive to test the module 
with the longest distance between two sections. If the longest span between sections is not tested, the Certificate of Conformance 
will include up to 120 percent of the span between sections that was tested. Arrangements regarding the specific scale in the 
family to be tested will be established in consultation with NTEP representatives. 
6 second Part (b): Modify the section as follows: 
b. Platform area not less than 50 percent of the smallest two-section (four-cell) module incorporated in the device evaluated to 
150 percent of the scale longest module evaluated. Increased platform areas and lengths for scales with two or more modules are 
not restricted as long as the width complies with 6(e) and the load cells meet the vmin formula; (i.e., vmin = d / �n). Additional 
modules to increase length must be of the same type as those used in the device submitted for evaluation (i.e., 4 - cell, 2- cell, 0 - 
cell.) 
6 second Part (c): Modify the section as follows: 
c. CLC's complying with the minimum CLC rating (i.e., not less than 80 percent of the capacity of one cell) to 5 tons above 
device evaluated, but not exceeding twice the capacity of one load cell. 
6 second (d) through (h): No change 

The Sector also agreed to modify the non-modular vehicle scale criteria as follows: 

Part 5(f): Eliminate the 5-ton allowance above the CLC tested as follows: 

f. concentrated load capacities (CLC) of 50 percent of the CLC of the device tested to a the maximum of 5 ton higher (for 
optional higher capacities of devices); however, the manufacturer must provide evidence that the scale with the higher 
CLC has been structurally strengthened to accommodate the higher loading concentration; in addition the scale that is 
tested is limited to the CLC rating that applies at the time of the test CLC evaluated; the minimum CLC rating shall not 
be less than 80 percent of the capacity of one cell but not exceeding twice the capacity of one load cell (the dead load of the 
weighbridge must be considered); 

The Sector discussed eliminating the lower (50%) restriction on length for non-modular vehicle scales; however, it could not 
reach a consensus on this proposed change. The Sector also considered making modifications to other non-modular vehicle scale 
criteria; however, it agreed that it would be better to bring this back as a separate issue for discussion at a future meeting. The 
Sector agreed that manufacturers can request to have their CCs expanded under the new criteria. The elimination of the 5 ton 
allowance for CLC (under part 5[f] and part 6 second [c]) will not be applied retroactively, but will be applied to new CCs and to 
requests to modify the CLC beyond that originally listed on the CC. 

The Sector discussed a proposal to waive permanence testing on evaluations performed to expand CCs beyond the lengths listed 
on the original CC. However, in view of changes made by the Sector to expand the criteria, the Sector did not feel that this 
proposal was still appropriate. Consequently, any testing performed to expand the CC beyond its original platform size or 
capacity will require a full permanence test. 

 
 
 
The outcome of the 1998 discussion was to remove this allowance but to document that the removal will not be 
applied retroactively meaning the increased CLC value on certificates already modified under this allowance will 
remain at the modified value. However, the higher CLC allowance will not be applied to new models added to this 
certificate or to new certificates issued after 1998. 
 
Recommendation: 
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Remove from the DES, Technical Policy: 
1. The reference to footnote 2 in paragraph 8.d.  
2. The actual footnote (2) located at the bottom of page DES-6. 

Alternatively, revise the wording of footnote 2 to read as follows: 

2  For a CC issued prior to October of 1998, NTEP allowed the CLC value, for additional models, to be 
increased by 5 tons greater than the CLC of the device evaluated, provided evidence was submitted to 
NTEP that appropriate changes were made to the weighing/load receiving element to adequately 
support the increased CLC. This allowance was no longer offered by NTEP for CCs issued after 1998 
however, the elimination of this allowance was non-retroactive. CC which were modified per this 
allowance will remain with the higher CLC value. 

 
This alternate proposal would change the wording of the footnote to eliminate the possible 
misunderstanding that this allowance is still offered while maintaining the history of the allowance.  
 
Discussion/Conclusion:   
Ms. Fran-Elson Houston (OH) commented that she had a concern regarding removal of the footnote in its entirety 
because, by removing it, the history of NTEP allowing the additional 5 ton increase in the CLC rating would be lost.  
She supported replacing the existing footnote with the revised alternative version proposed.  Several other Sector 
members voiced agreement with her concern and also supported replacing the existing footnote with the revised 
alternative footnote.  Consequently, the Sector agreed to recommend the existing footnote referenced in paragraph 
8.d. of the DES Technical Policy of NCWM Publication 14 be replaced with the following:   
 
2  For a CC issued prior to October of 1998, NTEP allowed the CLC value, for additional models, to be 

increased by  5 tons greater than the CLC of the device evaluated, provided evidence was submitted to 
NTEP that appropriate changes were made to the weighing/load receiving element to adequately support 
the increased CLC. This allowance was no longer offered by NTEP for CCs issued after 1998 however, the 
elimination of this allowance was non-retroactive. CC which were modified per this allowance will remain 
with the higher CLC value. 

 
 

 NCWM Publication 14 DES Section 46. Tare Operation – Facilitation of Fraud 8.

Source: 
Rick Harshman (NIST OWM) on behalf of the 2015 NTEP Weighing Lab Evaluators 
 
Background: 
Representatives from Measurement Canada have identified a possible contradiction in NCWM Publication 14 DES 
Section 46. Tare Operation - Facilitation of Fraud.  This concern was brought to the attention of the NTEP Weighing 
Labs and discussed at the 2015 NTEP Lab meeting (RE: Weighing Labs Item 4 on the 2015 NTEP Lab Meeting 
Agenda).  The NTEP evaluators were not able to resolve the matter and asked that the WS take up this issue at its 
2015 meeting in hopes that it could provide a correct interpretation of the type evaluation criteria.     
 
A description of the concern is as follows: 

 
The following statements appear in subsection 46.2:  

 
46.2.   Devices equipped with a tare capability, except for electronic cash registers, are required to provide 

a clear indication that a tare value has been entered. This indication may be GROSS and NET 
indications (display modes), or a lighted legend or annunciator such as TARE ENTERED” .... At 
least one of the following methods must be used to indicate that a tare value has been entered. 
Indicate which method is used. 
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46.2.1. A separate continuous display of tare.  Yes    No   N/A 
46.2.2. The device has selectable GROSS, TARE, and NET weight 

display     modes with proper descriptors for this information. 
 Yes    No   N/A 

46.2.3. The device has selectable GROSS and NET weight display 
modes with proper descriptors for this information. 

 Yes    No   N/A 

46.2.4. The display indicates only the net weight and a NET legend 
or annunciator appears when a tare weight is entered. Gross 
weight is displayed when the tare weight entry is zero and 
the NET legend or annunciator is off. 

 Yes    No   N/A 

 
 
"TARE ENTERED," although mentioned in the preamble as being an acceptable means of providing a clear 
indication that tare has been entered, is not one of the options specified in checklist sections 46.2.1. through 46.2.4.   
Thus, the preamble uses "TARE ENTERED" as an example of an acceptable means of providing an indication that 
tare has been taken, whereas, the checklist seems to suggest otherwise.     
 
It was noted during discussion at the 2015 NTEP Lab meeting that the term “net weight” is well defined in NIST 
handbooks and means the weight of the product alone, whereas, “tare entered” could be interpreted to mean 
something different (not necessarily that a value being displayed on a scale is the net weight). Canadian 
representatives reported that Measurement Canada allows a "tare entered" annunciator to be used when the net 
weight is displayed.   
 
The following meaning of the term “net weight” was copied from the 2015 version of NIST Handbook 130 Uniform 
Laws and Regulations in the areas of legal metrology and engine fuel quantity:    
 

Meaning of the term “net weight” copied from 2015 NIST Handbook 130 Uniform Weights and Measures 
Law 

1.8. Net “Mass” or Net “Weight.” – The term “net mass” or “net weight” means the weight [NOTE 1, page 21] of a 
commodity excluding any materials, substances, or items not considered to be part of the commodity.  Materials, 
substances, or items not considered to be part of the commodity include, but are not limited to, containers, 
conveyances, bags, wrappers, packaging materials, labels, individual piece coverings, decorative accompaniments, 
and coupons, except that, depending on the type of service rendered, packaging materials may be considered to be 
part of the service.  For example, the service of shipping includes the weight of packing materials. 

(Added 1988) (Amended 1989, 1991, and 1993) 
 

Recommendation:  
Review DES Section 46.2., including the checklist portions 46.2.1. through 46.2.4. and recommend changes, where 
appropriate, to better clarify the acceptable means of providing a clear indication that a tare value has been entered, 
including conditions in which the words “tare entered” might be considered appropriate in defining a net weight 
indication on a scale.   
 
Technical Advisor’s note:  Members of OWM’s Legal Metrology Devices Program reviewed this WS agenda item 
and offers the following comments and recommendations: 
 

The words “tare entered,” when defining a value displayed on a scale designed with a single weight 
display, can be interpreted to mean that the displayed value is the value of a tare that’s been entered or that 
a tare has been entered and the value displayed is a net weight.  If a lighted legend or annunciator indicating 
“tare entered” were used to identify a net weight indication, OWM believes such marking would conflict 
with HB 44 paragraph G-S.6. Marking Operational Controls, Indications, and Features.  For this reason, 
OWM recommends that “tare entered” not be permitted as a means of identifying a net weight indication 
on a scale.  It is OWM’s view that the entire second sentence in Section 46.2. can be deleted since 46.2.1. 
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through 46.2.4. provide indication of all the different acceptable ways a scale is able to comply with 
Section 46.2.  
 
Additionally, OWM finds the language in 46.2.1. ambiguous and suggests it be amended to clarify the 
meaning of the word “tare.” It is not clear from the language if the word “tare” is intended to mean “tare 
value” or some type of descriptor, such as a tare annunciator?    If it is intended that the tare value be 
continuously displayed and that the value be identified as such, OWM recommends adding additional text 
to make this clear.    

 
Discussion/Conclusion:   
The Sector agreed with OWM’s assessment that the words, “tare entered,” when used to identify a net weight value 
being displayed on a scale, does not comply with HB 44 paragraph G-S.6. Marking Operational Controls, 
Indications, and Features.  During the discussion of this issue, it was noted that a lighted legend or annunciator 
indicating “tare entered” could be provided to show that a tare had been taken on a scale, but the net weight value 
displayed would still need to be identified as such in order to comply with paragraph G-S.6.   
 
With respect to OWM’s recommendation of amending subsection 46.2.1., the NTEP evaluators participating in the 
meeting were asked their interpretation of the requirement.  The evaluators agreed that the correct interpretation is 
that there be provided a separate continuous display of the tare value.  
 
As the result of these discussions, the Sector agreed to recommend that the second sentence in Section 46.2. be 
deleted and the word “value” be added to the end of the sentence in subsection 46.2.1.  The following represents all 
of the changes agreed to and recommended by the Sector with respect to this item: 
 

46.2.   Devices equipped with a tare capability, except for electronic cash registers, are required to provide a clear 
indication that a tare value has been entered. This indication may be GROSS and NET indications 
(display modes), or a lighted legend or annunciator such as TARE ENTERED. A computing scale 
shall… At least one of the following methods must be used to indicate that a tare value has been entered. 
Indicate which method is used. 

 
46.2.1. A separate continuous display of the tare value. 
… 

 Yes    No   N/A 
 

 
Following the Sector’s decision to delete the second sentence in Section 46.2., Mr. Darrell Flocken (NCWM) noted  
there may be scales in existence that have been issued a CC that use a “tare entered” legend to identify a net weight 
indication. He suggested, and the Sector agreed, that a revision date be added at the bottom of Section 46.2. to 
provide indication of the date of this change.     

 NCWM Publication 14 DES Section73 Performance and Permanence Test Procedures for 9.
Dynamic Monorail Scales 

Source:   
Maryland NTEP Lab 
 
Background: 
In Publication 14 Digital Electronic Scales, there is no distinction between testing procedures for Dynamic 
Monorail Scales and Static Monorail Scales.   
 
Recommendation: 
To clarify the NTEP evaluation test procedures for Static Monorail Scales, it is recommended that the following 
procedures be added to Section 73 of DES Publication:  
 
Procedures to be added to Section 73:  
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Tests for Static Monorail Scales:  
 

1. Discrimination test at zero-load or near zero-outside the range of the AZT, and at scale capacity or 
the maximum test load, whichever is less. 

2. Increasing and decreasing load test from zero to scales capacity at tolerance break points of 500e, 
2000e, 4000e, and 4001+e, load centered on the live rail. 

3. A shift test at scale capacity, at maximum used capacity but not less than 1/2 scale capacity. Test 
loads located at the left, center, and right ends of the scale. 

4. Temperature tests, and creep test. Temperature effect on zero. 
5. Permanence test cycle of 100 000 weight applications conducted for each model submitted.    

 
 
Discussion/Conclusion:  
The Sector agreed that there exists a gap in Publication 14 because nowhere within the DES Section are 
performance and permanence test procedures for static monorail scales explicitly stated.  Rather than the Sector 
taking time during its meeting to develop the performance and permanence test procedures for static monorail 
scales, Mr. Darrell Flocken (NCWM) offered, and the Sector accepted the offer, to develop a draft of the 
procedures and distribute them to members of the Sector for an e-mail vote.  It was hoped that the procedures 
could be developed and approved by the Sector’s membership in time that they be considered by the NTEP 
Committee for inclusion into the 2016 version of Publication 14.  
 
In considering where the procedures for static monorail scales would best fit within the DES Section, it was 
suggested, and the Sector agreed, that the title of Section 73. be amended and there be two subsections created 
within; one for dynamic monorail scales, and the other for static monorail scales.  The Sector considered two 
options for changing the Title of Section 73. so as to make known the inclusion of the additional procedures for 
static monorail scales as follows: 

 
1. Add the words “Static and” before the word “Dynamic” in the title; or 
2. Delete the word “Dynamic” in the title. 

 
Members of the Sector agreed that either option would be acceptable.   
 
  

 NCWM Publication 14 DES Section 31 Multi-Interval Scales 10.

Source:   
Measurement Canada/Canada 
 
Background: 
As part of a routine general maintenance of its documents, Measurement Canada is currently reviewing 
requirements for multi-interval tare. Because of our mutual recognition agreement, we have to be careful in not 
changing something that could contradict or conflict with Handbook 44 or Pub 14. In order to avoid this 
scenario, we need an interpretation of these following sections of Pub 14 that, in our sense, are conflicting.  
 
The preamble to Section 31. contains examples and clauses that conflict with the requirements set out in 31.1. 
and 31.2. For example, the tare calculation example shows a net weight value that is not consistent with the 
scale interval of the weighing segment in which it falls, but both 31.1. and 31.2. require that it be consistent. 
The preamble also states that "Except for semi-automatic tare, all tare values shall not exceed the maximum 
capacity of the first weighing segment" whereas as 31.1.5. states "Tare may be taken to the maximum capacity 
of the smallest weighing range (segment) of the scale," leading to another contradiction 
 
Another issue with Section 31. is the applicability of 31.1. vs 31.2. It seems to be implied that either one or the 
other applies, depending on how the device operates, but it is not clear. It seems that 31.1. applies to devices 
that display all three values, while 31.2 is for devices that only display in one mode. However, review of the 
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sub-clauses in each section show that this isn’t correct (e.g. 31.1.9. refers to scales that only show net weight). 
We feel that section 31 needs to be reviewed to consolidate redundant clauses and clearly state the applicability 
of 31.1. and 31.2. 

 
Recommendation:   
The Sector is asked to review NCWM Publication 14, Section 31. for consistency and recommend changes as 
needed to resolve any conflicts or ambiguous parts.  
 
Discussion/Conclusion:   
Mr. Pascal Turgeon (Measurement Canada) identified conflicts in various parts of NCWM Publication 14, DES 
Section 31. Multi-Interval Scales and suggested some changes based on the type evaluation criteria developed 
and used by MC in their evaluation of a tare feature on a multi-interval scale.   Members of the Sector 
concluded there are conflicts within Section 31. and it was generally accepted that at least some of the conflicts 
identified are the result of grouping together the different requirements that apply to the various types of tare, 
e.g., semi-automatic, keyboard, etc., used with multi-interval scales and scales designed with a single versus 
dual weight display.     
 
Mr. Rick Harshman (NIST Technical Advisor) noted that the tare requirements contained in the Scales Code of 
NIST Handbook 44 do not provide the same level of detail as those in the Publication 14 checklist.  He noted 
that members of OWM’s Legal Metrology Devices Program believe more work is needed to further develop 
requirements that apply to tare taken on multi-interval scales.  Mr. Darrell Flocken (NCWM) suggested a small 
work group be formed to further develop the checklist and eliminate the conflicts in Section 31. of Publication 
14 DES.  Mr. Harshman suggested a review of the requirements in Section 31. to determine their intended 
application, e.g., those intended to apply a scale equipped with semi-automatic tare versus keyboard tare, etc. 
He further noted that he believed that much of this work had already been completed by the Sector in previous 
meetings.    
 
The Sector agreed with Mr. Flocken’s suggestion to form a small work group to further develop the checklist 
and eliminate the inconsistencies that had been identified.  The following members of the Sector volunteered to 
participate on the work group: 
 

Tom Buck (OH) 
Scott Davidson (Mettler-Toledo) 
Paul Lewis (Rice Lake Weighing) 
Pascal Turgeon (MC) or (Justin Rae) 
Rick Harshman (OWM) 

 
Mr. Harshman agreed to host the first work group tele-conference and it was agreed that the work group would 
attempt to develop a proposal for the Sector to consider at next year’s meeting.      

 
A final recommendation made by Mr. Pascal is to move 31.1.9. and all of its subparts to 31.2. since all of 
31.1.9. applies to scales that display or record only net weight values and 31.2. applies to scales that indicate in 
only one mode (gross or net).  This recommendation to be considered by the work group as part of their review 
and further development of Section 31.     
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APPENDIX A – ATTENDEES  

To be added 
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ATTACHMENTS                     

Attachment to agenda Item 1.c.  Weigh-In-Motion Systems used for Vehicle Enforcement Screening 

 

Tentative Code Applicable to Weigh-In-Motion Systems Used for Vehicle Enforcement 
Screening 

A. Application 
 

A.1. General. – This code applies to systems used to weigh vehicles, while in motion, for the purpose of screening 
and sorting the vehicles based on the vehicle weight to determine if a static weighment is necessary. 
 
A.2. The code does not apply to weighing systems intended for the collection of statistical traffic data. 
 
A.3. Additional Code Requirements. – In addition to the requirements of this code, Weigh-In-Motion Screening 
Systems shall meet the requirements of Section 1.10. General Code. 
 

S. Specifications 
 

S.1. Design of Indicating and Recording Elements and of Recorded Representations. 
 

S.1.1. Ready Indication. – The system shall provide a means of verifying that the system is operational and 
ready for use. 
 
S.1.2. Value of System Division Units. – The value of a system division “d” expressed in a unit of weight shall 
be equal to: 
 

(a) 1, 2, or 5;  or 
  

(b) a decimal multiple or submultiple of 1, 2, or 5. 
 
Examples:  divisions may be 10, 20, 50, 100; or 0.01, 0.02, 0.05; or 0.1, 0.2, 0.5, etc. 

 
S.1.2.1. Units of Measure. – The system shall indicate weight values using only a single unit of measure.   

  
S.1.3. Maximum Value of Division Size. – The value of the system division “d” for a Class A, Weight-In-
Motion System shall not be greater than 50 kg (100 lb). 

 
S.1.4. Value of Other Units of Measure. 

 
S.1.4.1. Speed. – Vehicle speeds shall be measured in miles per hour or kilometers per hour. 
 
S.1.4.2. Axle-Spacing (Length). – The center-to-center distance between any two successive axles shall be 
measured in: 
 

(a) feet and inches; 

(b) feet and decimal submultiples of a foot; or 

(c) meters and decimal submultiples of a meter. 
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S.1.4.3. Vehicle Length. – If the system is capable of measuring the overall length of the vehicle, the 
length of the vehicle shall be measured in feet and/or inches, or meters. 

S.1.5. Capacity Indication. – An indicating or recording element shall not display nor record any values 
greater than 105% of the specified capacity of the load receiving element. 

 
S.1.6. Identification of a Fault. – Fault conditions shall be presented to the operator in a clear and 
unambiguous means.  The following fault conditions shall be identified: 

 
(a) Vehicle speed is below the minimum or above the maximum speed as specified. 
(b) The maximum number of vehicle axles as specified has been exceeded. 
(c) A change in vehicle speed greater than that specified has been detected.  

 
S.1.7. Recorded Representations. 
 

S.1.7.1. Values to be Recorded. – At a minimum, the following values shall be printed and/or stored 
electronically for each vehicle weighment: 

 
(a) transaction identification number; 
(b) lane identification (required if more than one lane at the site has the ability to weigh a vehicle in-

motion); 
(c) vehicle speed; 
(d) number of axles; 
(e) weight of each axle; 
(f) identification and weight of axles groups; 
(g) axle spacing; 
(h) total vehicle weight; 
(i) all fault conditions that occurred during the weighing of the vehicle; 
(j) violations, as identified in paragraph S.2.1., that occurred during the weighing of the vehicle; and 
(k) time & date. 

 
S.1.8. Value of the Indicated and Recorded System Division. – The value of the system’s division “ (d)”, as 
recorded, shall be the same as the division value indicated. 

 
S.2. System Design Requirements.  
 

S.2.1. Violation Parameters. – The instrument shall be capable of accepting user entered violation parameters 
for the following items: 

 
(a) single axle weight limit; 
(b) axle group weight limit; 
(c) gross vehicle weight limit; and 
(d) bridge formula maximum. 
 

The instrument shall display and or record violation conditions when these parameters have been exceeded. 
 
S.3. Design of Weighing Elements. 
 

S.3.1. Multiple Load-Receiving Elements. –An instrument with a single indicating or recording element, or a 
combination indicating-recording element, that is coupled to two or more load-receiving elements with 
independent weighing systems, shall be provided with means to prohibit the activation of any load-receiving 
element (or elements) not in use, and shall be provided with automatic means to indicate clearly and definitely 
which load receiving element (or elements) is in use. 

 
S.4. Design of Weighing Devices, Accuracy Class. 
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S.4.1. Designation of Accuracy. – WIM Systems meeting the requirements of this code shall be designated as 
accuracy Class A.  
 
Note: This does not preclude higher accuracy classes from being proposed and added to this Code in the future 
when it can be demonstrated that WIM systems grouped within those accuracy classes can achieve the higher 
level of accuracy specified for those devices. 

 
S.5. Marking Requirements. – In addition to the marking requirements in G-S.1. Identification (except G.S.1.(e)), 
he system shall be marked with the following information: 
 

(a) Accuracy Class; 
(b) Value of the System Division “d”; 
(c) Operational Temperature Limits; 
(d) Number of Instrumented Lanes (not required if only one lane is instrumented.); 
(e) Minimum and Maximum Vehicle Speed; 
(f) Maximum Number of Axles per Vehicle; 
(g) Maximum Change in Vehicle Speed during Weighment; and  
(h) Minimum and Maximum Load. 

 
S.5.1. Location of Marking Information. – The marking information required in G-S.1. of the General Code 
and S.5. shall be visible after installation. The information shall be marked on the system or recalled from an 
information screen. 

 
N. Notes 

 
N.1. Test Procedures.  
 

N.1.1. Selection of Test Vehicles. – All dynamic testing associated with the procedures described in each of the 
subparagraphs of N.1.5 shall be performed with a minimum of two test vehicles.  
 

(a) The first test vehicle may be a two axle, six tire, single unit truck; that is, a vehicle with two axles 
with the rear axle having dual wheels.  The vehicle shall have a maximum Gross Vehicle Weight of 
10,000 lbs. 

(b) The second test vehicle shall be a five axle, single trailer truck with a maximum Gross Vehicle 
Weight of 80,000 lbs. 

 
Note: Consideration should be made for testing the systems using vehicles which are typical to the systems 

daily operation. 
 

N.1.1.1. Weighing of Test Vehicles. – All test vehicles shall be weighed on a reference scale before being 
used to conduct the dynamic tests. 
 
N.1.1.2. Determining Reference Weights for Axle, Axle Groups and Gross Vehicle Weight. – The 
reference weights shall be the average weight value of a minimum of three static weighments of all single 
axle, axle groups and gross vehicle weight. 
 
Note: The axles within an axle group are not considered single axles.  

 
N.1.2. Test Loads.  
 

N.1.2.1. Static Test Loads. – All static test loads shall use certified test weights. 
 

N.1.2.2. Dynamic Test Loads. – Test vehicles used for dynamic testing shall be loaded to 85 to 95% of 
their legal maximum Gross Vehicle Weight. The “load” shall be non-shifting and shall be positioned to 
present as close as possible, an equal side-to-side load. 
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N.1.3. Reference Scale. – Each reference vehicle shall be weighed statically on a multiple platform vehicle 
scale comprised of three individual weighing/load-receiving elements, each an independent scale.  The three 
individual weighing/load receiving elements shall be of such dimension and spacing to facilitate 1) the single-
draft weighing of all reference test vehicles, and 2) the simultaneous weighing of each single axle and axle 
group of the reference test vehicles on different individual elements of the scale; gross vehicle weight 
determined by summing the values of the different reference axle and reference axle groups of a test vehicle. 
The scale shall be tested immediately prior to using it to establish reference test loads and in no case more than 
24 hours prior.  To qualify for use as a suitable reference scale, it must meet NIST Handbook 44, Class III L 
maintenance tolerances.   

 
N.1.3.1. Location of a Reference Scale. – The location of the reference scale must be considered as 
vehicle weights will change due to fuel consumption. 
 

N.1.4. Test Speeds. – All dynamic tests shall be conducted within 20% below or at the posted speed limit. 
 
N.1.5. Test Procedures.  

 
N.1.5.1. Dynamic Load Test. – The dynamic test shall be conducted using the test vehicles defined in 
N.1.1.  The test shall consist of a minimum of 20 runs for each test vehicle at the speed as stated in N.1.4.  
 
At the conclusion of the dynamic test there will be a minimum of 20 weight readings for each single axle, 
axle group and gross vehicle weight of the test vehicle. The tolerance for each weight reading shall be 
based on the percentage values specified in Table T.2.2.   
 
N.1.5.2. Vehicle Position Test. – During the conduct of the dynamic testing ensure that the vehicle stays 
within the defined roadway along the width of the sensor. The test shall be conducted with 10 runs with the 
vehicle centered along the width of the sensor, 5 runs with the vehicle on the right side along the width of 
the sensor, and 5 runs with the vehicle on the left side along the width of the sensor.  Only gross vehicle 
weight is used for this test and the tolerance for each weighment shall be based on the tolerance value 
specified in T.2.3. 
 
N.1.5.3. Axle Spacing Test. – The axle spacing test is a review of the displayed and/or recorded axle 
spacing distance of the test vehicles.  The tolerance value for each distance shall be based on the tolerance 
value specified in T.2.4.   

 
 

 
T. Tolerances 

 
T.1. Principles. 
 

T.1.1. Design. – The tolerance for a weigh-in-motion system is a performance requirement independent of the 
design principle used.   

 
T.2. Tolerance Values for Accuracy Class A. 
 

T.2.1. To Tests Involving Digital Indications or Representations – To the tolerances that would otherwise be 
applied in paragraphs T.2.2 and T.2.3, there shall be added an amount equal to one-half the value of the scale 
division to account for the uncertainty of digital rounding. 
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T.2.2. Tolerance Values for Dynamic Load Test. – The tolerance values applicable during dynamic load 
testing are as specified in Table T.2.2.  
 

Table T.2.2. – Tolerances for Accuracy Class A 
Load Description* Tolerance as a Percentage of Applied Test Load 

Axle Load ±20% 
Axle Group Load ±15% 

Gross Vehicle Weight ±10% 
* No more than 5% of the weighments in each of the load description subgroups shown in this table shall 

exceed the applicable tolerance. 
 

 
T.2.3. Tolerance Value for Vehicle Position Test. – The tolerance value applied to each gross vehicle 
weighment is ±10% of the applied test load. 
 
T.2.4. Tolerance Value for Axle Spacing. – The tolerance value applied to each axle spacing measurement 
shall be ± 0.15 meter (0.5 feet). 

 
T.3. Influence Factors. – The following factor is applicable to tests conducted under controlled conditions only. 
 

T.3.1. Temperature. – Systems shall satisfy the tolerance requirements under all operating temperature unless 
a limited operating temperature range is specified by the manufacturer. 

 
T.4. Radio Frequency Interference (RFI) and Other Electromagnetic Interference Susceptibility. – The 
difference between the weight indication due to the disturbance and the weight indication without the disturbance 
shall not exceed the tolerance value as stated in Table T.2.2.  
 

 UR. USER REQUIREMENTS 
 

UR.1. Selection Requirements. – Equipment shall be suitable for the service in which it is used with respect to 
elements of its design, including but not limited to, its capacity, number of scale divisions, value of the scale 
division or verification scale division and minimum capacity.   
 

UR.1.1. General 
The typical class or type of device for particular weighing applications is shown in Table 1. Typical Class or 
Type of Device for Weighing Applications. 
 

Table 1. 
Typical Class or Type of Device for Weighing Applications 

Class Weighing Application 

A Screening and sorting of vehicles based on axle, axle group and gross vehicle weight. 

Note: A WIM system with a higher accuracy class than that specified as “typical” may be used. 

 
UR.2. User Location Conditions and Maintenance. – The system shall be installed and maintained as defined in 
the manufacturer’s recommendation.  
 

UR.2.1. System Modification. – The dimensions (e.g., length, width, thickness, etc.) of the load receiving 
element of a system shall not be changed beyond the manufacturer’s specifications, nor shall the capacity of a 
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scale be increased beyond its design capacity by replacing or modifying the original primary indicating or 
recording element with one of a higher capacity, except when the modification has been approved by a 
competent engineering authority, preferably that of the engineering department of the manufacturer of the 
system, and by the weights and measures authority having jurisdiction over the system. 
 
UR.2.2. Foundation, Supports, and Clearance. – The foundation and supports shall be such as to provide 
strength, rigidity, and permanence of all components.  
  
On load-receiving elements which use moving parts for determining the load value, clearance shall be provided 
around all live parts to the extent that no contacts may result when the load-receiving element is empty, nor 
throughout the weighing range of the system.   
 
UR.2.3. Access to Weighing Elements. – If necessary, adequate provision shall be made for inspection and 
maintenance of the weighing elements. 

 
UR.3. Maximum Load. – A system shall not be used to weigh a load of more than the marked maximum load of 
the system. 
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The following are the definitions of terms used in the Weigh-In-Motion Systems used for 
Vehicle Enforcement Screening – Tentative Code and will appear in HB 44 at the end of 
the code.  Once the tentative status is removed from the code, these definitions will then be 
moved to Appendix D of HB 44. 

  

weigh-in-motion (WIM).  A process of estimating a moving vehicle’s gross weight and the portion of that weight 
that is carried by each wheel, axle, or axle group, or combination thereof, by measurement and analysis of dynamic 
vehicle tire forces. 
 
axle. The axis oriented transversely to the nominal direction of vehicle motion, and extending the full width of the 
vehicle, about which the wheel(s) at both ends rotate. 
 
axle-group load. The sum of all tire loads of the wheels on a group of adjacent axles; a portion of the 
gross-vehicle weight. 
 
axle load. The sum of all tire loads of the wheels on an axle; a portion of the gross-vehicle weight. 
 
axle spacing. The distance between the centers of any two axles.  When specifying axle spacing, you also need to 
identify the axles used. 

single-axle load. The load transmitted to the road surface by the tires lying on the same longitudinal axis (that axis 
transverse to the movement of the vehicle and about which the wheels rotate). 
 
tandem-axle load. The load transmitted to the road surface by the tires of two single-axles lying on the same 
longitudinal axis (that axis transverse to the movement of the vehicle and about which the wheels rotate). 
 
triple-axle load. The load transmitted to the road surface by the tires of three single-axles lying on the same 
longitudinal axis (that axis transverse to the movement of the vehicle and about which the wheels rotate). 
 
Weigh-in-Motion Screening Scale .  A WIM system used to identify potentially overweight vehicles.  
 
Wheel weight. The weight value of any single or set of wheels on one side of a vehicle on a single axle.  
 
WIM System. A set of sensors and supporting instruments that measure the presence of a moving vehicle and the 
related dynamic tire forces at specified locations with respect to time; estimate tire loads; calculate speed, axle 
spacing, vehicle class according to axle arrangement, and other parameters concerning the vehicle; and process, 
display, store, and transmit this information. This standard applies only to highway vehicles.  
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NEXT MEETING: 
There was a recommendation, but no decision made, to hold the 2016 Weighing Sector meeting in Columbus, OH.  
The week of August 21-27, 2016 was suggested.   
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National Type Evaluation Program (NTEP) 
Weighing Sector Meeting Summary   

August 23-24, 2016 / Denver, CO 

INTRODUCTION 

The charge of the NTEP Weighing Sector is important in providing appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code, 2.20 Scales, 
2.22 Automatic Bulk Weighing Systems, and 2.24 Automatic Weighing Systems.  The Sector’s recommendations will 
be presented to the National Type Evaluation Program (NTEP) Committee each January for approval and inclusion in 
NCWM Publication 14 Technical Policy, Checklists, and Test Procedures for national type evaluation. 

The Sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the NTEP 
Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other registered 
parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 
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Table B 
Glossary of Acronyms and Terms 

 
Acronym Term Acronym Term 

ABWS Automatic Bulk Weighing Systems NCWM National Conference on Weights and 
Measures 

AREMA American Railway Engineering 
Maintenance-of-Way Association NIST National Institute of Standards and 

Technology 
AWS Automatic Weighing Systems NTEP National Type Evaluation Program 

CC Certificate of Conformance OIML International Organization of Legal 
Metrology 

DES Digital Electronic Scales OWM Office of Weights and Measures 
HB 44 NIST Handbook 44 R Recommendation 

IZSM Initial Zero-Setting Mechanism SS National Type Evaluation Program  
Software Sector 

LMD Liquid Measuring Device S&T Specifications and Tolerances 
Committee 

MC Measurement Canada SMA Scale Manufacturers Association 

MRA Mutual Recognition Agreement WS National Type Evaluation Program 
Weighing Sector 
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Details of All Items 
(In order by Reference Key) 

CARRY-OVER ITEMS 

 Recommended Changes to NCWM Publication 14 Based on Actions at the 2016 NCWM 
Annual Meeting  

Source:  
Mr. Richard Harshman, National Institute of Standards and Technology (NIST) Technical Advisor will provide the 
Sector with specific recommendations for incorporating test procedures and checklist language based upon actions of 
the 2016 NCWM Annual Meeting.  The Sector is asked to briefly discuss each item and, if appropriate, provide general 
input on the technical aspects of the issues. 

 

1.a. Item 310-1 G-S.1. Identification. – (Software)  

Source:   
• 2010-2015 Final Reports of the S&T Committee: https://www.ncwm.net/meetings/annual/meeting-reports 
• 2008-2015 Software Sector summaries:  http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2013-2015 Weighing Sector summaries:  http://www.ncwm.net/committees/ntep/sectors/weighing/archive 
• 2016 Final Report of the S&T Committee: To Be Added 

 
Technical Advisor’s note:  This item has appeared on the Weighing Sector’s Agenda from 2010 to 2015 and was titled, 
“Acceptable Symbols/Abbreviations to Display the Certificate of Conformance (CC) Number Via a Device’s User 
Interface.”  

Background: 
At the 2016 NCWM Annual Meeting, NCWM voted to amend NIST Handbook 44 (HB 44) paragraph G-S.1. 
Identification as follows: 

 
G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement process 
but not having any metrological effect, shall be clearly and permanently marked for the purposes of identification 
with the following information:  
 

(a)   the name, initials, or trademark of the manufacturer or distributor;  

(b)  a model identifier that positively identifies the pattern or design of the device;  

(1)   The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms 
may be followed by the word “Number” or an abbreviation of that word. The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). The abbreviation 
for the word “Model” shall be “Mod” or “Mod.” Prefix lettering may be initial capitals, all 
capitals, or all lowercase.  
[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  

  
(c)   a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 

not-built-for-purpose software-based software devices software; 
[Nonretroactive as of January 1, 1968]  
(Amended 2003)  

http://www.ncwm.net/committees/ntep/sectors/weighing/archive
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(1)  The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number.  

[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, 
Ser. No., and S. No.).  
[Nonretroactive as of January 1, 2001]  

(d)  the current software version or revision identifier for not-built-for-purpose software-based devices; 
manufactured as of January 1, 2004 and all software-based devices or equipment manufactured 
as of January 1, 2022;  
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2017) 

(1) The version or revision identifier shall be: 
 

i.  prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as the 
required version or revision;  
[Nonretroactive as of January 1, 2007] 

   (Added 2006) 
 
 Note: If the equipment is capable of displaying the version or revision identifier but 

is unable to meet the formatting requirement, through the NTEP type evaluation 
process, other options may be deemed acceptable and described in the CC.  
(Added 2017)  
                                  

ii. continuously displayed or be accessible via the display.  Instructions for displaying 
the version or revision identifier shall be described in the CC. As an alternative, 
permanently marking the version or revision identifier shall be acceptable providing 
the device does not always have an integral interface to communicate the version or 
revision identifier. 
[Nonretroactive as of January 1, 2022] 
(Added 2017) 

    
(2)   Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 

followed by the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, begin 
with the letter “R” and may be followed by the word “Number.” The abbreviation for the word 
“Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). Prefix lettering may 
be initial capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2007]  
(Added 2006) (Amended 2017) 

(e)  a National Type Evaluation Program (NTEP) Certificate of Conformance (CC) number or a 
corresponding CC Addendum Number for devices that have a CC.  

(1)   The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP 
CC,” “CC,” or “Approval.” These terms may be followed by the word “Number” or an abbreviation 
of that word. The abbreviation for the word “Number” shall, as a minimum, begin with the letter 
“N” (e.g., No or No.)  
[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. (Amended 1985, 1991, 1999, 
2000, 2001, 2003, and, 2006 and 2017)  
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The marking requirements pertaining to software included in NIST Handbook 44 paragraph G-S.1. Identification. 
currently only apply to not-built-for-purpose software-based devices.  The changes adopted by the NCWM in 2016 
expand the application of paragraph G-S.1. to include all software-based devices and equipment.  Some of the changes 
that were adopted take effect immediately (i.e., January 1, 2017); while other changes don’t take effect until January 
1, 2022.  At the 2016 WS meeting, it was suggested that the Sector consider recommending changes to only those 
parts of NCWM Publication 14 that are affected by the changes that will take effect at the beginning of 2017.  It was 
recommended that the Sector revisit this issue at their 2021 meeting to recommend additional changes to NCWM 
Publication 14 to take into account the HB 44 changes taking effect in 2022.   

The following changes to NCWM Publication 14 were suggested at the 2016 WS Meeting in consideration of the 
changes taking effect on January 1, 2017: 

Amend NCWM Publication 14 DES Sections 1. and 3. of Checklists and Procedures as follows: 

1. Marking - Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales 
 
... 

The system must be clearly and permanently marked on an exterior surface, visible after installation, with the following 
information as follows: 

1.1. … 

1.2. ... 

1.3. Except for equipment with no moving or electronic component parts and not built for purpose, software-based devices, a 
non-repetitive serial number. The serial number shall be prefaced by the words "Serial Number" or an abbreviation, or a symbol, 
that clearly identifies the number as the required serial number. Abbreviations for the word "Serial" shall, as a minimum, begin 
with the letter "S," and abbreviations for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. 
No, and S No.) 

3. Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices Manufactured as of 
January 1, 2004 and All Software-Based Devices or Equipment Manufactured as of January 1, 2022  

                    Identification of Certified Software: 
                    ... 

Code Reference: G.S.1.1. Location of Marking Information for Not Built-for-Purpose, Software-Based Devices 

        3.1   For not built-for-purpose, software-based devices the following shall apply: 

               3.1.1.  The Certificate of Conformance (CC) Number shall be: 
 
                         3.1.1.1.  Permanently marked on the device. OR… 

                         3.1.1.2.  Continuously… 

                         3.1.1.3.   Accessible… 

Note: For (3.1.1.2.), clear instructions for accessing the information required in G-S.1. 
(a), (b), and (d) shall be listed on the CC, including information necessary to identify that 
the software in the device is the same type that was evaluated. 

               3.1.2. The version or revision identifier shall be prefaced by the word "Version" or 
"Revision" as appropriate and either word may be followed by the word 

  

   Yes   No   N/A 

   Yes   No   N/A 

   Yes   No   N/A 

 

 
 

   Yes   No   N/A 
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"Number." The abbreviations for the word "Version" shall, as a minimum, begin 
with the letter "V." Abbreviations for the word "Revision" shall, as a minimum, 
begin with the letter "R." The abbreviations for the word "Number" shall, as a 
minimum, begin with the letter "N" (e.g., No or No.) Accep" Prefix lettering 
may be initial capitals, all capitals, or all lowercase.  Unacceptable 
abbreviations include "v 1234," "ver 1234," "r 1234," and "rev 1234." 

 
Note: If the equipment being evaluated is incapable of prefacing the software 
version or revision with a “V” or “R,” a different method of indication may be 
deemed permissible providing that method is specified on the CC.  

        3.2.   … 

 

 

Amend NCWM Publication 14 ECR Interfaced with Scales Section 5 as follows: 

5. Identification 

Example Modular System 
Point-of-sale systems may consist… 
 
The cash register shall be clearly and permanently marked for the purposes of identification with the following information: 

5.1. The name, initials, or … 
5.2. A model identifier … 
5.3. Except for equipment with no moving or electronic component parts and not built for purpose, 

software-based devices, a non-repetitive serial number. The serial number shall be prefaced by the 
words "Serial Number" or an abbreviation, or a symbol, that clearly identifies the number as the 
required serial number. Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 
"S," and abbreviations for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., 
S/N, SN, Ser. No, and S No.) 

 
5.4 For not built-for-purpose, software based devices the current software version designation. The 

version or revision identifier shall be prefaced by the word "Version" or "Revision" as appropriate 
and either word may be followed by the word "Number." The abbreviations for the word "Version" 
shall, as a minimum, begin with the letter "V." Abbreviations for the word "Revision" shall, as a 
minimum, begin with the letter "R." The abbreviations for the word "Number" shall, as a minimum, 
begin with the letter "N" (e.g., No or No.).  Prefix lettering may be initial capitals, all capitals, 
or all lowercase. 

 
Note: If the equipment being evaluated is incapable of prefacing the software version or revision 
with a “V” or “R,” a different method of indication may be deemed permissible providing that 
method is specified on the CC.  
 

… 
 

 

   Yes   No   N/A 
… 

 
  Yes   No   N/A 
 
 
 
 
 
 
   Yes   No   N/A 
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Amend NCWM Publication 14 Automatic Bulk Weighing Systems Section 17 as follows: 

17. Marking – General 

Code Reference: G-S.1. 
All equipment, except weights… 
 
17.1. … 
          17.1.1.   …                                                                                                                                                  
          17.1.2.   …                                                                                                                                                 

    17.1.3.   Except for equipment with no moving or electronic component parts and not built for 
purpose, software-based devices, a non-repetitive serial number. The serial number shall 
be prefaced by the words "Serial Number" or an abbreviation, or a symbol, that clearly 
identifies the number as the required serial number. Abbreviations for the word "Serial" 
shall, as a minimum, begin with the letter "S," and abbreviations for the word "Number" 
shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

 17.1.4     For not built-for-purpose, software based devices the current software version designation. 
The version or revision identifier shall be prefaced by the word "Version" or "Revision" as 
appropriate and either word may be followed by the word "Number." The abbreviations for 
the word "Version" shall, as a minimum, begin with the letter "V." Abbreviations for the 
word "Revision" shall, as a minimum, begin with the letter "R." The abbreviations for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.) Prefix 
lettering may be initial capitals, all capitals, or all lowercase. 

 
Note: If the equipment being evaluated is incapable of prefacing the software version or 
revision with a “V” or “R,” a different method of indication may be deemed permissible 
providing that method is specified on the CC.  
 

         … 
 

 Yes   No   N/A 

 

 

 Yes   No   N/A 

 

Amend NCWM Publication 14 Automatic Weighing Systems Section 1 as follows: 

1. General Code Requirements, Identification 

Code Reference: G-S.1. and S.7. 
Virtually all weighing… 
 
…     
 

1.1. The system must be clearly and permanently marked on an exterior surface, visible after installation, as 
follows: 
1.1.1. The name, initials, … 

… 
1.1.3.      Except for equipment with no moving or electronic component parts and not built for purpose, 

software-based devices, a non-repetitive serial number. The serial number shall be prefaced by 
the words "Serial Number" or an abbreviation, or a symbol, that clearly identifies the number as 
the required serial number. Abbreviations for the word "Serial" shall, as a minimum, begin with 
the letter "S," and abbreviations for the word "Number" shall, as a minimum, begin with the 
letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

 

 Yes   No   N/A 

… 
 Yes   No   N/A 
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  1.1.4.    For not built-for-purpose, software based devices the current software version designation. The 
version or revision identifier shall be prefaced by the word "Version" or "Revision" as 
appropriate and either word may be followed by the word "Number." The abbreviations for the 
word "Version" shall, as a minimum, begin with the letter "V." Abbreviations for the word 
"Revision" shall, as a minimum, begin with the letter "R." The abbreviations for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.). Prefix lettering may 
be initial capitals, all capitals, or all lowercase. 

 
Note: If the equipment being evaluated is incapable of prefacing the software version or 
revision with a “V” or “R,” a different method of indication may be deemed permissible 
providing that method is specified on the CC.  
 

        …  
 

 Yes   No   N/A 

 

Discussion/Conclusion:  
In considering the suggested changes being proposed for this item, a member of the Sector commented that the “Note” 
proposed for addition in NCWM Publication 14 DES Section 3., ECR Section 5., ABWS Section 17., and AWS 
Section 1. was worded somewhat different than the “Note” that is in the version of the proposal that had been adopted 
in 2016 by the NCWM.  The Sector compared the text in the two notes and agreed that the text in the note being 
proposed didn’t match that which was adopted.  It was determined that the note being proposed in the Sector’s agenda 
was from an earlier version of the proposal and had since been changed.  The Sector then considered whether or not 
it would be appropriate to include the correct note into the different sections of NCWM Publication 14 identified by 
Mr. Harshman. Upon reviewing the correct version of the note,  the NTEP evaluators present at the meeting indicated 
there would be no reason to include the note in NCWM Publication 14 because if equipment is unable to meet the 
formatting requirement specified, an evaluator would know to include a description of how the information is 
identified on the CC.  Consequently, the Sector agreed to omit the note in all locations within Publication 14 where it 
had been proposed for addition.   

The Sector was asked to consider whether or not the change proposed to the title of DES Section 3. was appropriate 
given that the checklist criteria specified in this section currently applies only to not built-for-purpose software-based 
devices and will continue to do so until January 1, 2022.  As of January 1, 2022 the checklist criteria in this section 
will apply to all software-based devices or equipment given the changes that were adopted by the NCWM in 2016.  
The Sector agreed not to change the existing title of Section 3. with the understanding that it would need to revisit this 
section in 2021 to propose changes and make clear the application of the criteria to all software-based devices and 
equipment as of 2022.  Thus, the Sector agreed to maintain the existing title of Section 3. without change.  
 
A member of the Sector asked whether or not the last sentence in Section 3.1.2. of the DES portion of Publication 14, 
which reads, “Unacceptable abbreviations include "v 1234," "ver 1234," "r 1234," and "rev 1234" conflicted with the 
new sentence, “Prefix lettering may be initial capitals, all capitals, or all lowercase.” that had been adopted as part of 
the proposal by the NCWM and being proposed for addition to this section.  Members of the Sector, upon reviewing 
the two sentences, concluded that the new sentence represented a significant change and would, in fact, conflict with 
the last sentence.  Consequently, the Sector agreed to add the new sentence that had been adopted as part of the 
proposal in 2016 and delete the last sentence to eliminate any conflict in Section 3.1.2. 

Members of the Sector reviewed the remaining changes proposed for this item by Mr. Harshman and confirmed they 
were appropriate and agreed to recommend that they be adopted.  All of the proposed changes agreed to by the Sector 
can be found in Appendix A, Item 1.a. of this report. 
  

1.b. Item 310-2 G-S.9 Metrologically Significant Software Updates. 

Source:  
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• 2013-2015 NTEP Software Sector: http://www.ncwm.net/committees/ntep/sectors/software/archive 
• 2013 NTEP Weighing Sector: http://www.ncwm.net/committees/ntep/sectors/weighing/archive 
• 2013 - 2014 NTEP Measuring Sector: http://www.ncwm.net/meetings/ntep/measuring/archive 
• 2016 S&T Committee Final Report:  To Be Added 

 
Technical Advisor’s note:  This item appeared on the Weighing Sector’s Agenda in 2013 as Agenda Item 11. Software 
Maintenance and Reconfiguration. 

Background : 
At the 2016 NCWM Annual Meeting, NCWM voted to add a new NIST Handbook 44 General Code paragraph G-S.9. 
Metrologically Significant Software Updates. - as follows: 
 
G-S.9. Metrologically Significant Software Updates 

A software update that changes the metrologically significant software shall be considered a sealable 
event. 

  (Added 20XX)  

 
At the 2016 WS Meeting, it was suggested that members of the Sector discuss how an NTEP evaluator is to verify 
compliance with this new General Code paragraph when conducting an NTEP evaluation on equipment that utilizes 
metrologically significant software and whether or not the testing required to make this determination should be 
performed by the evaluator in a lab setting.  Mr. Harshman (NIST Technical Advisor) asked the question, in his 
recommendation to the Sector pertaining to this item, that in order to verify compliance, wouldn’t it be necessary for 
the applicant to submit a software update with his/her equipment when applying for a CC?  That update would then 
need to be installed as part of the NTEP evaluation to determine whether or not the device’s audit trail was capable of 
detecting that new software, which changed one or more of the sealable parameters or features, had been installed.   If 
the Sector concludes that such testing is to be part of the NTEP evaluation, then draft procedures should be developed 
by the Sector and proposed for addition into the different checklists associated with weighing devices to provide 
guidance on how the testing is to be performed.   

Included in the different text boxes below are some specific portions of the different weighing device sections of 
NCWM Publication 14 that Mr. Harshman identified/targeted for possible change.  Members of the Sector were asked 
to review these changes to determine whether or not they are appropriate.  It was also recommended that members of 
the Sector review the existing sealing requirements and the different checklists associated with sealing in each of the 
weighing device portions of NCWM Publication 14 to determine whether or not additional changes might be needed.  

Given the amount and scope of the information contained in NCWM Publication 14 DES and AWS Appendix A and 
B relating to sealing, the Sector might want to consider asking the Software Sector to review this information at their 
September 2016 meeting and provide feedback to the Weighing Sector, including any suggested revisions.    

Amend NCWM Publication 14 DES Section 10 as follows: 

10. Provision For Metrological Sealing of Adjustable Components or Audit Trail 

Code References: G-S.8.1., G-S.9., and S.1.11. 
The current language in NIST Handbook 44 paragraph G-S.8. states: "A device shall be designed with provision(s) for applying 
a security seal that must be broken, or for using other approved means of providing security (e.g., data change audit trail 
available at the time of inspection), before any change that detrimentally affects the metrological integrity of the device can 
be made to any electronic mechanism."   

Thus, for parameters protected by physical means of security, once a physical security seal is applied to the device, it should 
not be possible to make a metrological change to those parameters without breaking that seal. Likewise, for parameters 
protected by electronic means of security, it should not be possible to make a metrological change to those parameters without 
that change being reflected in the audit trail.  Additionally, updates to software, which result in a metrological change to 
one or more of the “sealable” parameters shall itself be considered a sealable event and also reflected in the audit trail.  

http://www.ncwm.net/committees/ntep/sectors/weighing/archive


NTEP 2017 Interim Meeting Agenda 
Weighing Sector Meeting Summary 
 
 

NTEP - 10 

Since this philosophy addresses provisions for protecting access to any metrological adjustment, the philosophy should be 
applied consistently to all electronic device types. 

Due to the ease of adjusting the accuracy of electronic scales, all scales (except for Class I scales) must provide for a security 
seal that must be broken or provide an audit trail, before any adjustment that detrimentally affects the performance of the 
electronic device can be made. Only metrological parameters that can affect the measurement features that have a significant 
potential for fraud and features or parameters whose range extends beyond that appropriate for device compliance with NIST 
Handbook 44 or the suitability of equipment, shall be sealed. 

For additional information on the proper design and operation of the different forms of audit trail, see Appendix B for the 
Requirements for Metrological Audit Trails. 

The judgment of whether or not a method of access to an adjustment represents a "significant potential for fraud" and will 
normally require sealing for security will be made based upon the application of the Philosophy for Sealing in Appendix A. 

 

Amend NCWM Publication 14 DES and Automatic Weighing Systems Appendix A by adding a new bulleted 
feature/parameter to the table beneath the column titled “Typical Features or Parameters to be Sealed” as 
follows: 

Scale Features and Parameters 
Typical Features or Parameters to be Sealed Typical Features or Parameters NOT Required to be Sealed 

• Coarse Zero 
• Initial Zero-setting Mechanism (IZSM) on Separable 

Indicating Elements with Limits That Can Be Adjusted 
More Than 20% Beyond the Maximum Capacity of the 
Load-receiving Element 

… 

• Software update that changes the metrologically 
significant software 

No changes recommended 

 

Add the following new sub-heading and new paragraph at the end of Publication 14 DES Appendix A:  

Software Updates 

When software is updated, the updated version, upon installation into the device, can change one or more of the typical 
features or parameters to be sealed without these changes being reflected in a device’s audit trail.  For this reason, it is 
important that any update to software that changes the metrological significant software be considered a sealable event as 
required by Handbook 44 paragraph G-S.9. Metrologically Significant Software Updates.  

Alternatively, the following is offered for consideration: 

Software Updates 

When software is updated, the update itself can change one or more of the typical features or parameters to be sealed without 
these changes being reflected in a device’s audit trail.  For this reason, it is important that any update to software that 
changes the metrological significant software be considered a sealable event as required by Handbook 44 paragraph G-S.9. 
Metrologically Significant Software Updates.    
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Amend NCWM Publication 14 Automatic Weighing Systems Section 8 as follows: 

8. Provision for Metrological Sealing of Adjustable Components or Audit Trail for Other than Automatic 
Checkweighers 

Code Reference:  S.1.3. 
Due to the ease of adjusting the accuracy of electronic scales, all Automatic Weighing Systems (except for automatic 
checkweighers) must have provision for a security seal that must be broken, or an audit trail provided, before any adjustment 
that detrimentally affects the performance of the electronic device can be made. Security seals are not required for automatic 
checkweighers in field applications where it would prohibit an authorized user from having access to the calibration functions 
of the device. Only metrological parameters that can affect the measurement features that have a significant potential for 
fraud, and features or parameters whose range extends beyond that appropriate for device compliance with NIST Handbook 
44 or the suitability of equipment, shall be sealed. This includes software updates that change the metrological significant 
software. 

 

For additional information on the proper design and operation of the different forms of audit trail, see "Appendix B for the 
Audit Trail." 

The judgment as to whether or not a method of access to an adjustment represents a "significant potential for fraud" and will 
normally require sealing for security will be made based upon the application of the following philosophy. 

… 

 

 

Amend NCWM Publication 14 ECR Interfaced with Scales Section 6 as follows. 

6. Provision For Metrological Sealing of Adjustable Components or Audit Trail 

Code Reference: S.1.11. 
All components of a point-of-sale (POS) system must comply with Section 10 of the Digital Electronic Scale Checklist if they 
have a metrological effect on the system. POS Cash Register features, not addressed in this checklist, maybe covered and shall 
comply with applicable sections in the Digital Electronics Scales Checklist. 

Due to the ease of adjusting the accuracy of electronic scales, all scales (Except for Class I scales) must provide for a security 
seal that must be broken or provide an audit trail, before any adjustment that detrimentally affects the performance of the 
electronic device can be made.  

Only metrological parameters that can affect the measurement features that have a significant potential for fraud and features 
or parameters whose range extends beyond that appropriate for device compliance with NIST Handbook 44 or the suitability 
of equipment, shall be sealed.  This includes software updates that change the metrological significant software. 

Verify that the electronic cash register (ECR) has not sealable parameters and cannot adjust the accuracy of the POS. 

6.1 Does the ECR have sealable parameters or features? See table of typical "Scale Features and 
Parameters" in the Digital Electronics Scales checklist, Section 10. Provision For 
Metrological Sealing of Adjustable Components or Audit Trail. 

6.1.1. If yes, the ECR shall comply with the Digital Electronic Scales checklist Section 
10 Provision for Metrological Sealing of Adjustable Components or Audit 
Trail. 

 

 Yes   No   N/A  

 Yes   No   N/A 
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Mr. Harshman also noted that the WS was opposed to adding the following sentence to NCWM Publication 14 when 
considering the item in 2013 at the request of the Software Sector: 

The updating of metrologically significant software, including software that checks the authenticity 
and integrity of the updates, shall be considered a sealable event. 

Mr. Harshman recommended that members of the Sector compare the language in the sentence that was reviewed in 
2013 for addition to NCWM Publication 14 to that which was recently adopted for addition to NIST Handbook 44 
and consider whether or not the language in G-S.9. is appropriate.  If it is not, the Sector may wish to draft a new 
proposal to address any remaining concerns. 

Discussion/Conclusion: 
Members of the Sector agreed that the changes proposed by Mr. Harshman were appropriate.  The Sector made a few 
minor editorial changes to the proposed language and then agreed to recommend that Publication 14 be changed in 
the different segments and sections identified to clarify updates to software that changes one or more of the typical 
features or parameters to be sealed is to be considered a sealable event.   All of the proposed changes agreed to by the 
Sector can be found in Appendix A, Item 1.b. of this report.   
 
With regard to the testing that would be needed to determine whether or not equipment submitted for evaluation 
complies with the new requirement, the NTEP evaluators present at the meeting agreed to create a new agenda item 
for the 2017 NTEP Lab meeting to discuss how manufacturers identify software that has been separated into 
metrologically significant software from that which is not metrologically significant.  It is anticipated that the 
discussion of the new item at the 2017 NTEP Lab meeting will also take into account the testing required to confirm 
whether or not equipment is compliant. 
 
Members of the Sector also reviewed the language it opposed in 2013, which would have also required the updating 
of metrologically significant software to be considered a sealable event.  It was stated that the reason for the Sector’s 
opposition in 2013 was because some members of the Sector viewed software that checks the authenticity and integrity 
of the updates nonmetrologically significant.   
 
      

1.c. Item 320-2 Relationship of Load Cell Verification Interval to the Scale Division 

Source:   
• 2015 NTEP Weighing Sector 
• Scale Manufacturers Association Recommendations 2016 Spring Meeting 
• 2016 S&T Committee Final Report To Be Added 

 
Background: 
At the 2016 NCWM Annual Meeting, NCWM voted to amend HB 44 Scales Code paragraph S.5.4. Relationship of 
Load Cell Verification Interval to the Scale Division as follows:   

S.5.4 Relationship of Minimum Load Cell Verification Interval Value to the Scale Division. – The 
relationship of the value for the minimum load cell verification interval, vmin, to the scale division, d, for a 
specific scale installation using NTEP certified load cells shall comply with the following formulae where N 
is the number of load cells in a single independent1 weighing/load-receiving element scale (such as hopper, 
or railroad track or vehicle scale weighing/load receiving elements);  
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 (a)     for scales without lever systems; and 
 
  
 (b) for scales with lever systems. 

 
 
1 Independent means with a weighing/load-receiving element not attached to adjacent elements and with 
its own A/D conversion circuitry and displayed weight. 

[*When the value of the scale division, d, is different from the verification scale division, e, for the scale, the 
value of e must be used in the formulae above.] 
 
This requirement does not apply to complete weighing/load-receiving elements or scales, which satisfy all the 
following criteria: 

- the complete weighing/load-receiving element or scale has been evaluated for compliance with 
T.N.8.1. Temperature under the NTEP; 
 

- the complete weighing/load-receiving element or scale has received an NTEP Certificate of 
Conformance; and 

 
- the complete weighing/load-receiving element or scale is equipped with an automatic 

zero-tracking mechanism which cannot be made inoperative in the normal weighing mode.  (A 
test mode which permits the disabling of the automatic zero-tracking mechanism is permissible, 
provided the scale cannot function normally while in this mode. 

[Nonretroactive as of January 1, 1994] 
(Added 1993) (Amended 1996 and 20XX) 

 
At its 2016 meeting, the WS considered the following suggested amendments to NCWM Publication 14 identified by 
Mr. Harshman (NIST Technical Advisor) as possibly needing to be changed as a result of the NCWM’s adoption of 
this proposal and the subsequent HB 44 changes to follow:   

)(
*

min multiplescaleN
dv

×
≤

N
dv *

min ≤
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Amend NCWM Publication 14 DES Sections 8 and 22 as follows: 

8. Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb Capacity 

          8.1. Additional criteria…         
          … 

8.3.2. Range of Parameters for Modular Scales 
The following range of parameters… 

a. Nominal capacities …  
b. Platform area …evaluated. Increased lengths for scales with two or more modules are not restricted 

as long as the width complies with 8.3.2. (e) and the load cells meet the vmin formula (e.g., vmin ≤ d 
/ √ n N where “N” is the number of load cells in a single independent weighing/load-receiving 
element. Independent means with a weighing/load-receiving element not attached to adjacent 
elements and with its own A/D circuitry and displayed weight.  (Additional modules to increase 
length must be of the same type as those used in the device submitted for evaluation (e.g., 4-cell, 2-
cell, and 0-cell.) 
… 
 

22. Relationship of vmin to d 

Code Reference: S.5.4. 
The relationship of the value for the minimum load cell verification interval, vmin, to the scale division, d, for a 
specific scale using NTEP load cells shall comply with the following formulae where N is the number of load 
cells in a single *independent weighing/load-receiving element. If the scale uses National Type Evaluation 
Program (NTEP) load cell, the load cell verification interval must satisfy one of the following relationships 
(wWhen the value of the scale division, d, is different than the verification scale division, e, for the scale, the value of 
e must be used in the formula below.) 
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22.1  Where: N is the number of load cells in the scale without lever 
systems.       

22.2 multiple) (scalemin ×
≤

N
dv

 for scales with lever systems. 

*Independent means with a weighing/load-receiving element not attached to 
adjacent elements and with its own A/D conversion circuitry and displayed 
weight. 

This requirement does not apply to complete scales and   weighing/load-receiving 
elements which satisfy the following criteria: 

1. The device has been evaluated for compliance with T.N.8.1. Temperature 
under the NTEP 

2. The device has received an NTEP Certificate of Conformance. AND 
3. The device must be equipped with an automatic zero-setting mechanism 

which cannot be made inoperative in the normal weighing mode. (A test 
mode which permits the disabling of the automatic zero-setting mechanism 
is permissible, provided the scale cannot function normally while in this 
mode.) 

  Yes   No   N/A 

 

      Yes   No   N/A 

 

Discussion/Conclusion:   
The Sector agreed to recommend Sections 8 and 22 of Publication 14 DES be amended as proposed and shown above 
to better clarify how the vmin formula in HB 44 Scales Code paragraph S.5.4. is to be applied to scale systems equipped 
with multiple independent weighing/load receiving elements, each with its own A/D circuitry.   
   

 NCWM Publication 14 DES Section 31 Multi-Interval Scales 

Source:   
Measurement Canada/Canada (2015) 
 
Background: 
This item appears as Agenda Item 10 on the 2015 NTEP Weighing Sector Agenda.  During the 2015 Weighing 
Sector Meeting, Mr. Pascal Turgeon (MC) identified conflicts in various parts of NCWM Publication 14, DES 
Section 31. Multi-Interval Scales and suggested some changes be made to NCWM Publication 14 based on the 
type evaluation criteria developed and used by MC in their evaluation of a tare feature on a multi-interval scale.  
The conflicts identified by MC were disclosed during a routine general maintenance of the Canadian documents, 
and in particular, the requirements pertaining to multi-interval scales.  Noting the importance of being careful not 
to change something that could conflict with Handbook 44 or NCWM Publication 14 because of the US and 
Canadian Mutual Recognition Agreement, MC requested an interpretation of the following sections of NCWM 
Publication 14, which it viewed as conflicting:   
 

• The preamble to Section 31. contains examples and clauses that conflict with the requirements set out in 
31.1. and 31.2. For example, the tare calculation example shows a net weight value that is not consistent 
with the scale interval of the weighing segment in which it falls, but both 31.1. and 31.2. require that it 
be consistent. The preamble also states that "Except for semi-automatic tare, all tare values shall not 
exceed the maximum capacity of the first weighing segment" whereas as 31.1.5. states "Tare may be 
taken to the maximum capacity of the smallest weighing range (segment) of the scale," leading to another 
contradiction 

 

N
dv ≤min
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• Another issue with Section 31. is the applicability of 31.1. vs 31.2. It seems to be implied that either one 

or the other applies, depending on how the device operates, but it is not clear. It seems that 31.1. applies 
to devices that display all three values, while 31.2 is for devices that only display in one mode. However, 
review of the sub-clauses in each section show that this isn’t correct (e.g. 31.1.9. refers to scales that 
only show net weight). We feel that section 31 needs to be reviewed to consolidate redundant clauses 
and clearly state the applicability of 31.1. and 31.2. 

   
The Sector was asked at its 2015 meeting to review NCWM Publication 14, Section 31. for consistency and 
recommend changes as needed to resolve any conflicts or ambiguous parts.  Members of the Sector concluded 
there are conflicts within Section 31. and it was generally accepted that at least some of the conflicts identified 
are the result of grouping together the different requirements that apply to the various types of tare, e.g., semi-
automatic, keyboard, etc., used with multi-interval scales and scales designed with a single versus dual weight 
display.     
 
Mr. Rick Harshman (NIST Technical Advisor) noted that the tare requirements contained in the Scales Code of 
NIST Handbook 44 do not provide the same level of detail as those in the Publication 14 checklist.  Members of 
OWM’s Legal Metrology Devices Program believe more work is needed to further develop requirements that 
apply to tare taken on multi-interval scales.  Mr. Darrell Flocken (NCWM) suggested a small work group be 
formed to further develop the checklist and eliminate the conflicts in Section 31. of Publication 14 DES.  Mr. 
Harshman suggested a review of the requirements in Section 31. to determine their intended application, e.g., 
those intended to apply to scales equipped with semi-automatic tare versus keyboard tare, etc. He further noted 
that he believed that much of this work had already been completed by the Sector in previous meetings.    
 
The Sector agreed with Mr. Flocken’s suggestion to form a small work group to further develop the checklist 
and eliminate the inconsistencies that had been identified.  The following members of the Sector volunteered to 
participate on the work group: 
 

Tom Buck (OH) 
Scott Davidson (Mettler-Toledo) 
Paul Lewis (Rice Lake Weighing) 
Pascal Turgeon (MC) or (Justin Rae) 
Rick Harshman (OWM) 

 
Mr. Harshman agreed to host the first work group tele-conference and it was agreed that the work group would 
attempt to develop a proposal for the Sector to consider at next year’s meeting.      

 
A final recommendation made by Mr. Pascal at the 2015 Sector meeting was to move 31.1.9. and all of its 
subparts to 31.2. since all of 31.1.9. applies to scales that display or record only net weight values and 31.2. 
applies to scales that indicate in only one mode (gross or net).  This recommendation to be considered by the 
work group as part of their review and further development of Section 31.   
 
Prior to the 2016 NTEP Lab Meeting, Mr. Harshman developed a draft document titled “Principles of 
Tare - Multi-Interval and Multiple Range Scales” to be reviewed at the 2016 NTEP Lab Meeting with the NTEP 
weighing evaluators and those members of the small work group formed by the WS (to further develop the 
checklist and eliminate inconsistencies) in attendance at the meeting.  This draft document was created with the 
thought that if agreement could be achieved on some basic principles of tare for the different types of tare 
operation, e.g. keyboard, push-button, etc., it might make it easier to identify in NCWM Publication 14 those 
requirements that deviate from the agreed upon principles that they could then be eliminated.  The draft 
document was reviewed at the 2016 Lab Meeting, feedback provided, and a revised version of the document 
was completed. 

 
At the 2016 WS Meeting, members of the Sector were asked to review the revised draft document titled, 
“Principles of Tare - Multi-Interval and Multiple Range Scales” and provide feedback on whether or not they 
agreed or disagreed with the different tare principles specified in the document and to identify any remaining 
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gaps that needed to be addressed.  The revised draft document was provided as an attachment to the Sector’s 
2016 agenda and is also included as the sole attachment to this report.  Providing the Sector can achieve 
agreement on basic principles of tare, it was further recommended that members of the Sector review the 
specific portions of DES Section 13 that MC had previously identified as being in conflict and recommend 
corrective action as necessary.   
 
The Sector may also want to consider recommending that a final completed version of this draft document be 
inserted as an Appendix to the DES Section of NCWM Publication 14 for future reference.  
 
Discussion/Conclusion:   
Mr. Rick Harshman (NIST Technical Advisor) displayed on a screen as he reviewed with members of the 
Sector the different portions of NCWM Publication 14 DES Section 31 that had previously been identified by 
MC as being in conflict with one another.  He stated that the tare requirements in HB 44 applicable to single 
range scales are easy to understand and apply because for most scale types, the value of the tare division must 
equal the value of the scale division.  If an attempt is made to enter a tare to a value that differs from the value 
of the scale division, the scale must either reject the entry or round the entry to the value of the nearest scale 
division.  Either option is considered acceptable for single range scales and will typically result in a net weight 
indication that is mathematically correct (i.e., gross – tare = net).     
 
The subtraction of tare from a gross load on a multi-interval and multiple range scale becomes more 
complicated because tare can be taken in a weighing segment or range that differs from the weighing segment 
or range of the gross load applied.  Consequently, the value of the scale division in the range where tare is taken 
is often different than the value of the scale division in the range where the gross load happens to fall.   NCWM 
Publication 14 restricts the maximum tare that can be taken to the capacity of the smallest weighing range or 
segment.   Thus, when a tare is taken in the smallest weighing range or segment and the gross load applied is in 
a higher weighing range or segment, how the scale treats that tare entry to provide an accurate net weight 
indication (result) is of concern.    If the scale has been designed to round the tare to the nearest scale division of 
the weighing range or segment in which the gross load falls, the tare could round to zero, and some could 
conceivably argue that by doing so, facilitates the perpetration of fraud.   Additionally, a different net weight 
can result depending on whether the scale rounds the tare before subtracting it from the weight of the gross load 
or rounds the net weight result after tare has been subtracted from the weight of the gross load.  This issue is 
made even more complex when considering the different types of tare, e.g. semi-automatic, keyboard, digital, 
etc., and the fact that the determination of net weight might be different depending on the type of tare being 
operated.     
 
Mr. Harshman noted too that HB 44 contains a provision (Scales Code S.1.2.1.) which exempts multi-interval 
and multiple range scales from having to present net weight indications in divisions of 1, 2, or 5, (or a decimal 
multiple or submultiple of 1, 2, or 5) when the net weight indication is calculated from gross and tare weight 
indications that have different scale division values.  Mr. Harshman stated that to his knowledge very few 
multi-interval and multiple range scales are designed to operate in this fashion (perhaps only a single model 
from one manufacturer).  Mr. Harshman stated that he did not believe Canadian requirements included such a 
provision. Mr. Turgeon acknowledged agreement.     
 
Mr. Harshman stated that he believed if U.S. scale manufacturers could agree on some basic principles of how 
tare is to operate on multi-interval and multiple range scales, these principles could quite possibly help resolve 
the conflicts that had been identified by MC in Publication 14.   They might also be used to help establish a 
means of grouping together the different tare requirements in Publication 14 by tare type, should someone wish 
to take on this effort, so they are better organized and can be more easily followed.  Mr. Harshman then initiated 
a review of the draft document that he had prepared titled, “Principles of Tare – Multi-Interval and Multiple 
Range Scales” to try and determine if different U.S. scale manufacturers were consistent in how they had 
designed their scales to calculate a net weight indication from a tare taken in a lower weighing range or segment 
than the weighing range or segment of the gross load.  He asked the various members of the Sector, and in 
particular, those representing a US scale manufacturer, to review the example calculations shown in the draft 
document and to explain how their scales determined the net weight result.  Several of the scale representatives, 
upon being asked to provide input, indicated that they were not familiar with how their scales determined net 
weight and would need to consult with engineering staff and report back sometime later.  Consequently, it was 
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agreed this item could not be concluded during the meeting because it required additional input from the US 
scale manufacturers.  As a result, the Sector agreed this item would remain on its agenda in 2017 as a carryover 
item.   
 
In concluding the discussions on this item, Mr. Harshman indicated that although he wished to remain an active 
member of the tare work group, he preferred not to lead it in 2017 due to a current staffing shortage within the 
Legal Metrology Devices Program of OWM and there being no indication of when that situation might 
improve.  Mr. Darrell Flocken (NTEP Specialist) offered to assume lead of the work group and the Sector 
accepted his offer.   All 2016 members of the tare work group agreed to continue participation on the work 
group.  Mr. Robert Meadows (KS) and Mr. Eric Golden (Cardinal Scale Manufacturing, LLC) volunteered and 
were added as new participants on the work group.   
 

 

NEW ITEMS 

 NCWM Publication 14 DES Section 57. Device Tolerances 

Source: 
Ohio NTEP Lab 
 
Background: 
The acceptance tolerances specified for a Class IIII scale in the table of tolerances included in DES Section 57. Device 
Tolerances of NCWM Publication 14 are not the same as those specified for wheel-load weighers and portable 
axle-load weighers of Class IIII design in the Scales Code of HB 44.  That is, HB 44 Scales Code paragraph T.N.3.3. 
Wheel-Load Weighers and Portable Axle-Load Weighers of Class IIII specifies the tolerance values are two times the 
values specified in T.N.3.1. Maintenance Tolerance Values and T.N.3.2. Acceptance Tolerances Values.  Scales Code 
paragraph T.N.3.1. Maintenance Tolerances Values specifies the maintenance tolerance values are as specified in 
Table 6. Maintenance Tolerances.  Paragraph T.N.3.2. Acceptance Tolerance Values specifies the acceptance 
tolerance values shall be one-half the maintenance tolerance values.  Thus, it can be concluded from paragraphs 
T.N.3.1., T.N.3.2., and T..N.3.3. that the maintenance tolerance values for wheel-load weighers and portable axle-load 
weighers of Class IIII design are two times the value of the tolerances specified in Table 6 Maintenance Tolerances.  
Acceptance tolerance values would, therefore, equal the values of the tolerances specified in Table 6 for Class IIII 
scales.  HB 44 Scales Code paragraphs T.N.3.1., T.N.3.2., and T.N.3.3. and Scales Code Table 6 (Class IIII 
Maintenance Tolerances) have been copied below for easy review.   



NTEP 2017 Interim Meeting Agenda 
Weighing Sector Meeting Summary 

NTEP - 19 

NIST Handbook Tolerances Applicable to Wheel-Load Weighers and Portable Axle-Load Scales of Class 
IIII design 
 

T.N.3.1. Maintenance Tolerance Values. – The maintenance tolerance values are as specified in Table 6. 
Maintenance Tolerances. 

T.N.3.2. Acceptance Tolerance Values. – The acceptance tolerance values shall be one-half the 
maintenance tolerance values. 

T.N.3.3. Wheel-Load Weighers and Portable Axle-Load Weighers of Class IIII. – The tolerance 
values are two times the values specified in T.N.3.1. Maintenance Tolerance Values and T.N.3.2. Acceptance 
Tolerance Values. 
(Amended 1986) 
 

Table 6. 
Maintenance Tolerances 

(All values in this table are in scale divisions) 
Tolerance in Scale Divisions 

 1 2 3 5 

Class Test Load 

IIII 0 - 50 51 - 200 201 - 400 401 + 

 
 

 
If the Sector agrees that the acceptance tolerance values for wheel-load weighers and axle-load scales of Class IIII 
design in the DES Section 57 table are incorrect, (i.e., one-half of what they should be) it may want to recommend an 
explanatory note be added to the table clarifying that the acceptance tolerance values for Class IIII Wheel-Load 
Weighers and Portable Axle-Load Weighers are two times the tolerances specified.  The following proposed changes 
to the table were offered by the NIST Technical Advisor for consideration by the WS at its 2016 meeting: 
 

Amend NCWM Publication 14 DES Section 57 as follows: 

57. Device Tolerances 

Code References: G-T.1. (e), T.N.3.2., T.N.3.5. and Table 6. 
The acceptance tolerances … 

Acceptance Tolerances 
(All values in this table are in scale divisions) 

Tolerance in scale divisions 
Complete 
Devices 

0.5 1.0 1.5 2.5 

Separable 
Main 

Elements1 

0.35 0.7 1.05 1.75 
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It is strongly recommended that indicating elements submitted separately for evaluation have a test mode 
providing reading indications to 0.1e to provide adequate resolution to apply the tolerance (expanded 
resolution). If the indicator provides indications to only the maximum number of divisions requested for the 
Certificate of Conformance, the tolerance will be truncated to the number of divisions that can be indicated.  

 

Separable 
Indications 

w/o Expanded 
Resolution 

0 0 1 1 

Class Test Load 
I 0 - 50 000 50 001 - 200 000 200 0001 +  

II 0 - 5 000 5 001 - 20 000 20 0001 +  
III 0 - 500 501 - 2 000 2 001 - 4 000 4 001 + 

IIII* 0 - 50 51 - 200 201 - 400 401 + 
III L 0 - 500 501 - 1 000 (Add 1/2d for each additional 500d 

or fraction thereof) 
*For Wheel-Load Weighers and Portable Axle-Load Weighers of Class IIII, acceptance tolerance 
values are two times the values specified. 

 
Discussion/Conclusion:  Members of the Sector reviewed the Class IIII tolerances specified in HB 44 Scales Code 
Table 6 and paragraphs T.N.3.2. Acceptance Tolerance Values and T.N.3.3. Wheel Load Weighers and Portable 
Axle-Load Weighers of Class IIII.  They then considered the acceptance tolerance values specified for Class IIII 
devices in the table in Section 57 of Publication 14 DES and agreed that those values fail to take into account the 
doubling effect of Scales Code paragraph T.N.3.3. and are therefore incorrect for wheel-load weighers and portable 
axle-load scales of Class IIII design.   Consequently, members of the sector agreed to the changes recommended and 
shown above so as to make clear that the values in the table are to be doubled when being applied to wheel-load 
weighers and portable axle-load weighers of Class IIII design.   
 

4. NCWM Publication 14 DES Section 61. Power Voltage Variations 

Source:  
NCWM/NTEP 
 
Background:  
The “Variation of Voltage Report Form” located in NCWM Publication 14 DES Section 61. is not consistent with the 
instructions for the actual test. Test procedure 3. beneath the heading “Test” instructs you to: 
 

“Conduct increasing and decreasing load tests with at least three different test loads, including the maximum 
test loads at each tolerance level.”  

 
For a typical indicating element with 10 000 scale divisions (i.e., n=10 000), this test would produce four test points. 
The current version of the test report only provides space for recording three test loads and specifies that the test loads 
should be at “10e,” “½ max,” and “max.” 
 
Submitters note: the existing test report was taken directly from OIML, R76 and was not modified to fit the test 
instructions of Publication 14. 
 
The submitter proposes that the current report form be replaced with a revised report form.  This revised report form 
removes the suggested test loads of “½ max”, and “max” and provides 3 blank locations plus a location for “max” 



NTEP 2017 Interim Meeting Agenda 
Weighing Sector Meeting Summary 

NTEP - 21 

load, for recording the actual test loads used when conducting the test.  The revised report form appears in Appendix 
A, Item 4 of this report. 
 
Discussion/Conclusion:  Mr. Darrell Flocken (NTEP Specialist) explained to members of the Sector the reasons for 
the proposed changes to the form titled, “Variation of Voltage Report Form” in Publication 14 DES Section 61.  The 
Sector agree to recommend the revised form replace the current form.    The revised form agreed to by the Sector can 
be found in Appendix A, Item 4 of this report.    
 

 NCWM Publication 14 Automatic Weighing Systems Technical Policy Section C. Certificate of 
Conformance Parameters 

Source:   
OCS Checkweighers, Inc. 
 
Background: 
NCMW Publication 14 defines the formula BL – PLmax >= SD, and requires to mention the formula in all NTEP 
CCs.  
 
Since the values for SD and DATmin written in the NTEP CCs can in no time be verified by an inspector, the SD, the 
DATmin, the formula (BL – PLmax >= SD) and the note (“The formula above … will be noted on all NTEP CCs”) 
should be deleted from publication 14. 
 
The SD, the DATmin and the formula (BL – PLmax >= SD) should not be in the CCs and should be deleted from all 
CCs. 
 
The submitter recommends deleing the following struck-through portions of Section C. of the Technical Policy: 
 

C. Certificate of Conformance Parameters 

Certificates of Conformance (CC) shall detail the main elements, load cells, and auxiliary devices used during 
an evaluation, including model designation and other significant parameters, under the "Test Conditions" 
portion of the CC. Test conditions will include the number of chains, the type, number, material of the belts. 
Only the standard features and options that have been evaluated will be included on the CC. 

The Following Guidelines Apply: 

Device Parameters: 
• Minimum data acquisition time (dynamic only) 
• Width of load receiving element 
• Belt width 
• Length of load receiving element 
• Load cell 
• Maximum scale conveyor speed (dynamic only) 

DATmin (minimum data acquisition time in metric units) 
For the purpose of uniformity in National Type Evaluation Program evaluations, the formula used for 
data acquisition time is: 

DATmin = (BL – PLmax) / SBSmax 
 

Where: 
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BL = Belt length in meters 

PLmax = Maximum Package length in meters 

SBSmax = Maximum scale belt speed in m/s 

SD (System Data for the device submitted) = DATmin x SBSmax 
The models to be submitted for evaluation shall be those having:  

a. Highest Capacity *  
b. Smallest emin* 
c. Highest nmax* 
d. The Minimum Data Acquisition Time 
e. Widest Load Receiving Element (LRE)  
* One device may be submitted to meet a, b, and c. 

 

 

A CC Will Apply to All Models That Have: 

• Equivalent metrological hardware and software, including the: 
• Same scale (LRE) transport construction (e.g., chain system, belt system) 
• Same number of load cells 
• See section D Substitution of Load Cells 

• The same or smaller number of divisions 
• Subsets of standard options and features of the equipment evaluated 
• Equal or greater than the minimum data acquisition time 
• Equal or smaller LRE width, including belt width** 
• Met the formula: 

BL – PLmax ≥ SD  
 

Where: 

BL = Belt length in meters 

PLmax = Maximum Package length in meters 

SD = System Data for the device submitted 

• Length with 4:1 from both directions of the device submitted (e.g., 10 m submitted, accepted range is 2.5 
m to 40 m?) (determination of length noted on all NTEP CC's) 

• A scale division(e) equal to or larger than that of the device evaluated 
• Equal or slower scale belt speed* 
• Equal or smaller capacity of the device evaluated 
 

*The manufacturer must specify in the application form whether or not the Automatic Weighing Systems is 
of a fixed-speed or variable-speed design. If equipped with variable scale belt speeds, the systems covered 
must have equal or slower scale belt speeds for each weighing range.  

** The width of the LRE is typically the LRE dimension that is perpendicular to the direction of travel. In 
some cases, the width of the belt or other conveyor mechanism will represent the width of the LRE if objects 
can only be weighed on the belt or if the belt or conveyor mechanism is wider than the LRE.  
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Note: The formula above, BL – PLmax ≥ SD, will be noted on all NTEP CC's 

 
 
Discussion/Conclusion:  
At the 2016 WS Meeting, Mr. Darrell Flocken (NTEP Specialist) provided an overview of this item to members of 
the Sector.   Mr. Flocken indicated DATmin can be defined as a minimum time specified by an AWS manufacturer 
that a package being weighed must be completely positioned on the scale portion of an AWS for the AWS to determine 
an accurate weight.  Thus, Data Acquisition Time (DAT) is the time that the trailing end of a package to be weighed 
first moves onto the weighing area of the conveyor up to the time the leading edge of the package moves off the 
weighing area.  DAT is affected by the length of the belt, speed of the belt, and the length of the package to be weighed.  
HB 44 does not require the DATmin value to be marked on an AWS.   
 
Mr. Flocken reported that originally, NTEP evaluators determined a DATmin value for a device being evaluated 
through testing and later it was decided it is the manufacturer’s responsibility to provide the value and that NTEP 
would verify devices could perform accurately when tested at the declared DATmin.   
 
At the 2015 NTEP Lab Meeting, NTEP evaluators agreed not to support a proposal on its agenda to draft an NCWM 
Form 15 proposal to amend HB 44 by specifying DATmin be a required marking on an AWS.  The evaluators also 
agreed at the meeting to make the marking of DATmin on a CC optional, i.e., at the discretion of the NTEP evaluator.  
At the 2016 NTEP Lab meeting, NTEP evaluators amended their 2015 decision that it be optional and agreed that the 
DATmin specified by a manufacturer would be included on the CC.  

In consideration of these discussions, members of the Sector agreed that the DATmin value specified by a manufacturer 
should be included on the NTEP CC.   The Sector concluded that from the DATmin and max belt speed specified, 
evaluators would be able to develop tests to confirm whether a device performed accurately when weighing at the 
DATmin specified.  The Sector agreed to recommend that the formula and identification of all variables in the formula 
shown in the policy portion of NCWM Publication 14 AWS be deleted as proposed with the only exception being 
bullet d. “The Minimum Data Acquisition Time,” which the Sector concluded should remain in the policy.  Members 
of the Sector also agreed to recommend that paragraph 10.13.2. of Section 10 of the checklist be deleted because it 
was agreed that at no time should the time to weigh a package be less than the DATmin  specified by a manufacturer.  
All of the proposed changes agreed to by the Sector can be found in Appendix A, Item 5 of this report.   

Members of the Sector also considered whether or not field officials should be confirming as part of their inspection 
of an AWS whether or not for each installation, packages being weighed remain on the weigh area of the scale long 
enough to comply with within the DATmin specified by the manufacturer.  For example, should officials be measuring 
the length of the weigh belt, the length of the longest package to be weighed, and take into account the speed of the 
belt to determine if packages being weighed are on the weigh belt equal or longer than the DATmin specified?  It was 
stated that just because a manufacture specifies a DATmin does not necessarily mean the installation will provide for 
that time.  The Sector concluded that this should be part of a field official’s inspection of an AWS because it determines 
an AWSs suitability for the particular installation.    
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ADDITIONAL ITEMS (NOT INCLUDED ON THE DRAFT AGENDA) 

 NCWM Publication 14 Administrative Policy Section 9 Process to Obtaining Type Evaluation 
and NTEP Certification and Section 19 Certificate of Conformance 

Source:   
Kansas Dept. of Agriculture (Mr. Doug Musick) 

 
Background: 
Some guidance as to what the minimum test weight certification standards should be would be useful for NTEP 
evaluators.  Also, in an era of reduced government budgets, many jurisdictions have lengthened the certification time 
periods for test weights.  This trend will likely continue.  Sometimes this is based on good data showing minimal and 
acceptable changes in accuracy and other times it is done simply as a cost cutting measure to reduce the work load, or 
as a political expedient way to decrease test weight certification cost for both the public and private sectors.  Therefore, 
relying on the test weight certification periods allowed by the local jurisdiction may not be the best approach. 
 
Since NTEP Certificates of Conformation are required by most states and accepted by other countries I feel having 
one standard for test weight certification would be beneficial to NTEP.  My proposal is suggesting any and all test 
weights used for NTEP evaluation performance and permanence tests have a Certificate of Calibration no more than 
a year old at the time of any NTEP testing.  While I’m aware some states allow the use of test weights with certificates 
up to two years old, I feel going with a year will set a higher standard for NTEP.  I am also suggesting the certificate 
ID’s for the test weights used be recorded on the official NTEP evaluation paperwork and printed on NTEP Certificates 
of Conformance for traceability purposes. 

The submitter proposes the following changes to Section 9 of the Administrative Policy of NCWM Publication 14: 
 
Amend Section 9 and Section 19 of the Administrative Policy as follows: 
9 Process to Obtaining Type Evaluation and NTEP Certification  

The type evaluation process follows a sequence… 

… 

9.4 Conducting the Evaluation 
9.4.1 The participating laboratory will conduct the evaluation.  

9.4.1.1   When using test weights for an evaluation, all test weights used must have a 
NIST traceable certificate of calibration one year or less old at the time an 
NTEP evaluation is conducted  

9.4.2 The participating laboratory will determine conformance or nonconformance; if 
nonconformance, the applicant must correct deficiencies before the process can continue.  
See Section 10 Results of Evaluation. 

9.4.3 The participating laboratory will communicate all results to the applicant. 

  … 

 

19 Certificate of Conformance  

The Certificate of Conformance may contain some or all of the typical information listed below: 

19.1 … 
… 
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19.6   NIST Traceable Certificates of Calibration for Test Weights Used 
19.6.1  The Certificate of Calibration Identification Information for all test weights used 

during the NTEP evaluation, including permanence testing, must be recorded on the 
Certificate of Conformance. 

 

... 

 

 
 
Discussion/Conclusion: 
When this item was introduced at the 2016 WS meeting, it was immediately made clear to all by Mr. Rob Upright 
(WS Chair) that the Administrative Policy portion of NCWM Publication 14 is the responsibility of the NTEP 
Committee and not the WS.  Mr. Upright stated the purpose of the discussion is to provide Mr. Musick with initial 
feedback on the proposal and for the possible development of a WS position, if the members felt it was appropriate. 
The submitter of the item was then offered the opportunity to ask members of the WS their opinion of the changes 
proposed.  

During the discussion, several members representing U.S scale manufacturers commented that while they could 
support a calibration frequency, a one-year frequency is of concern.  They noted that some states have a two-year 
calibration cycle for both the state-owned test weights as well as those owned by service agencies. Since an NTEP 
evaluation requires a significant amount of test weights, the one-year frequency could require both the state and service 
agencies to have their tests weights certified before the state mandated time period. In this situation it is likely that the 
company applying for the NTEP evaluation would be expected to pay the calibration costs associated with this stepped 
up (i.e., yearly) frequency.  A representative of one of the U.S. scale manufacturers also indicated that he was opposed 
to adding the additional requirements proposed in Section 19 of the policy.  There were additional comments from 
others supporting the deletion of this portion of the proposal.    

An additional discussion point was the fact that it may not always be practicable or even possible to find sufficient 
certified test weights to perform an evaluation. In such cases, it may be necessary to use objects other than test weights; 
at which point the evaluator is responsible for developing a method to determine the weight of the object that its 
combined error and uncertainty is less than one-third the tolerance applied to the device being evaluated when that 
object is used as a standard in testing.  There may also be instances where test weights are of a design that can no 
longer be issued a certificate traceable to NIST, e.g., a test weight with a concave bottom, which no longer meets 
NIST Handbook 105 requirements for design. In such cases, a mass laboratory could issue an “as found” report 
showing the suitability of the weight for use during the evaluation. 

There was general agreement amongst those providing comment that the NTEP Technical Policy should include a 
provision restricting the amount of time a test weight used for type evaluation can be used before needing to be 
recertified.  There were mixed opinions on how much time should be provided before recertification is to occur.   One 
NTEP evaluator indicated that his state (i.e., the state in which he is employed) required test weights used for NTEP 
evaluations to be recertified at a frequency not to exceed five years.  This same evaluator indicated that he believed 
five years was too long and should be shortened to perhaps no longer than a year or two.  The majority of the members 
providing comment favored a two-year cycle.   

Mr. Pascal Turgeon (MC) reported that Canada already has a standard in place; one that uses a level of confidence 
(e.g., level 1, level 2, etc.,) based on a number of factors to provide indication of when a test weight would need to be 
recertified.  For example, he indicated that if test weights are in storage, the level of confidence would allow up to 
five years before recertification is necessary.   

Mr. Musick thanked everyone for their comments and suggested that he would consider the feedback received for 
possible changes to the proposal before submitting it to the NTEP Committee for consideration.  
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APPENDIX A - RECOMMENDATIONS FOR AMENDMENTS TO PUBLICATION 14 

Agenda Item 1.a.  

Amend NCWM Publication 14 DES Sections 1. and 3. as follows: 

1. Marking - Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales 

… 
 

The system must be clearly and permanently marked on an exterior surface, visible after installation, with the following information 
as follows: 

1.1. … 
1.2. ... 
1.3. Except for equipment with no moving or electronic component parts and not built for purpose, software-based devices, 

a non-repetitive serial number. The serial number shall be prefaced by the words "Serial Number" or an abbreviation, or 
a symbol, that clearly identifies the number as the required serial number. Abbreviations for the word "Serial" shall, as a 
minimum, begin with the letter "S," and abbreviations for the word "Number" shall, as a minimum, begin with the letter 
"N" (e.g., S/N, SN, Ser. No, and S No.) 

 

3. Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices Manufactured as of January 
1, 2004 and All Software-Based Devices or Equipment Manufactured as of January 1, 2022  

                    Identification of Certified Software: 
                    ... 

Code Reference: G.S.1.1. Location of Marking Information for Not Built-for-Purpose, Software-
Based Devices 

3.1. For not built-for-purpose, software-based devices the following shall apply: 
3.1.1. The Certificate of Conformance (CC) Number shall be: 

3.1.1.1. Permanently marked on the device. OR 
… 

 
Note: For (3.1.1.2.), clear instructions for accessing the information required in G-S.1. (a), (b), and 
(d) shall be listed on the CC, including information necessary to identify that the software in the device 
is the same type that was evaluated. 
           

 3.1.2.     The version or revision identifier shall be prefaced by the word "Version" or 
"Revision" as appropriate and either word may be followed by the word "Number." 
The abbreviations for the word "Version" shall, as a minimum, begin with the letter 
"V." Abbreviations for the word "Revision" shall, as a minimum, begin with the 
letter "R." The abbreviations for the word "Number" shall, as a minimum, begin 
with the letter "N" (e.g., No or No.) Accep" Prefix lettering may be initial 

 
 

 Yes   No   N/A 
 

 
  

 
 
 
 

 Yes   No   N/A 
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capitals, all capitals, or all lowercase.  Unacceptable abbreviations include "v 
1234," "ver 1234," "r 1234," and "rev 1234." 

 
 

 

 
 

Amend NCWM Publication 14 ECR Interfaced with Scales Section 5 as follows: 

5. Identification 

Example Modular System 
Point-of-sale systems may consist… 
 
The cash register shall be clearly and permanently marked for the purposes of identification with the following information: 

5.1. The name, initials, or … 
5.2. A model identifier … 
5.3. Except for equipment with no moving or electronic component parts and not built for purpose, 

software-based devices, a non-repetitive serial number. The serial number shall be prefaced by the 
words "Serial Number" or an abbreviation, or a symbol, that clearly identifies the number as the 
required serial number. Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 
"S," and abbreviations for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., 
S/N, SN, Ser. No, and S No.) 

 
5.4. For not built-for-purpose, software based devices the current software version designation. The 

version or revision identifier shall be prefaced by the word "Version" or "Revision" as appropriate 
and either word may be followed by the word "Number." The abbreviations for the word "Version" 
shall, as a minimum, begin with the letter "V." Abbreviations for the word "Revision" shall, as a 
minimum, begin with the letter "R." The abbreviations for the word "Number" shall, as a minimum, 
begin with the letter "N" (e.g., No or No.).  Prefix lettering may be initial capitals, all capitals, 
or all lowercase. 

 
… 
 

 

   Yes   No   N/A 
… 

 
   Yes   No   N/A 
 
 
 
 
 
 
   Yes   No   N/A 

 
Amend NCWM Publication 14 Automatic Bulk Weighing Systems Section 17 as follows: 

17. Marking – General 

Code Reference: G-S.1. 
All equipment, except weights… 
 
17.1. … 
          17.1.1.   …                                                                                                                                                  
          17.1.2.   …                                                                                                                                                 

    17.1.3.   Except for equipment with no moving or electronic component parts and not built for 
purpose, software-based devices, a non-repetitive serial number. The serial number shall 
be prefaced by the words "Serial Number" or an abbreviation, or a symbol, that clearly 
identifies the number as the required serial number. Abbreviations for the word "Serial" 

 Yes   No   N/A 
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shall, as a minimum, begin with the letter "S," and abbreviations for the word "Number" 
shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

   17.1.4.    For not built-for-purpose, software based devices the current software version designation. 
The version or revision identifier shall be prefaced by the word "Version" or "Revision" as 
appropriate and either word may be followed by the word "Number." The abbreviations for 
the word "Version" shall, as a minimum, begin with the letter "V." Abbreviations for the 
word "Revision" shall, as a minimum, begin with the letter "R." The abbreviations for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.) Prefix 
lettering may be initial capitals, all capitals, or all lowercase. 

 
         … 

 

 

 Yes   No   N/A 

 
 

Amend NCWM Publication 14 Automatic Weighing Systems Section 1 as follows: 

1. General Code Requirements, Identification 

Code Reference: G-S.1. and S.7. 
Virtually all weighing… 
 
…     
 

1.1. The system must be clearly and permanently marked on an exterior surface, visible after installation, as 
follows: 

1.1.1. The name, initials, … 
… 

1.1.3.      Except for equipment with no moving or electronic component parts and not built for purpose, 
software-based devices, a non-repetitive serial number. The serial number shall be prefaced by 
the words "Serial Number" or an abbreviation, or a symbol, that clearly identifies the number as 
the required serial number. Abbreviations for the word "Serial" shall, as a minimum, begin with 
the letter "S," and abbreviations for the word "Number" shall, as a minimum, begin with the 
letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

  1.1.4.    For not built-for-purpose, software based devices the current software version designation. The 
version or revision identifier shall be prefaced by the word "Version" or "Revision" as 
appropriate and either word may be followed by the word "Number." The abbreviations for the 
word "Version" shall, as a minimum, begin with the letter "V." Abbreviations for the word 
"Revision" shall, as a minimum, begin with the letter "R." The abbreviations for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.). Prefix lettering may 
be initial capitals, all capitals, or all lowercase. 

 
 

        … 
 

 

 Yes   No   N/A 
… 

 Yes   No   N/A 
 
 
 
 
 

 Yes   No   N/A 
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Agenda Item 1.b. 

 
Amend NCWM Publication 14 DES Section 10 as follows: 

10. Provision For Metrological Sealing of Adjustable Components or Audit Trail 

Code References: G-S.8.1., G-S.9., and S.1.11. 
The current language in NIST Handbook 44 paragraph G-S.8. states: "A device shall be designed with provision(s) for applying 
a security seal that must be broken, or for using other approved means of providing security (e.g., data change audit trail 
available at the time of inspection), before any change that detrimentally affects the metrological integrity of the device can 
be made to any electronic mechanism."   

Thus, for parameters protected by physical means of security, once a physical security seal is applied to the device, it should 
not be possible to make a metrological change to those parameters without breaking that seal. Likewise, for parameters 
protected by electronic means of security, it should not be possible to make a metrological change to those parameters without 
that change being reflected in the audit trail.  Additionally, updates to software, which result in a change to one or more 
of the “sealable” parameters shall itself be considered a sealable event and also reflected in the audit trail.  Since this 
philosophy addresses provisions for protecting access to any metrological adjustment, the philosophy should be applied 
consistently to all electronic device types. 

Due to the ease of adjusting the accuracy of electronic scales, all scales (except for Class I scales) must provide for a security 
seal that must be broken or provide an audit trail, before any adjustment that detrimentally affects the performance of the 
electronic device can be made. Only metrological parameters that can affect the measurement features that have a significant 
potential for fraud and features or parameters whose range extends beyond that appropriate for device compliance with NIST 
Handbook 44 or the suitability of equipment, shall be sealed. 

For additional information on the proper design and operation of the different forms of audit trail, see Appendix B for the 
Requirements for Metrological Audit Trails. 

The judgment of whether or not a method of access to an adjustment represents a "significant potential for fraud" and will 
normally require sealing for security will be made based upon the application of the Philosophy for Sealing in Appendix A. 

 

Amend NCWM Publication 14 DES and Automatic Weighing Systems Appendix A by adding a new bulleted 
feature/parameter to the table titled, “Scale Features or Parameters” as follows: 

Scale Features and Parameters 
Typical Features or Parameters to be Sealed Typical Features or Parameters NOT Required to be Sealed 

• Coarse Zero 
• Initial Zero-setting Mechanism (IZSM) on Separable 

Indicating Elements with Limits That Can Be Adjusted 
More Than 20% Beyond the Maximum Capacity of the 
Load-receiving Element 

… 

• Software update that changes the metrologically 
significant software 

No changes recommended 

 

Add the following new sub-heading and new paragraph at the end of Publication 14 DES Appendix A:  

Software Updates 
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When software is updated, the update itself can change one or more of the typical features or parameters to be sealed without 
these changes being reflected in a device’s audit trail.  For this reason, it is important that any update to software that 
changes the metrologically significant software be considered a sealable event as required by Handbook 44 paragraph G-
S.9. Metrologically Significant Software Updates.    

 

Amend NCWM Publication 14 Automatic Weighing Systems Section 8 as follows: 

8. Provision for Metrological Sealing of Adjustable Components or Audit Trail for Other than Automatic 
Checkweighers 

Code Reference: G-S.9., S.1.3. 
Due to the ease of adjusting the accuracy of electronic scales, all Automatic Weighing Systems (except for automatic 
checkweighers) must have provision for a security seal that must be broken, or an audit trail provided, before any adjustment 
that detrimentally affects the performance of the electronic device can be made. Security seals are not required for automatic 
checkweighers in field applications where it would prohibit an authorized user from having access to the calibration functions 
of the device. Only metrological parameters that can affect the measurement features that have a significant potential for 
fraud, and features or parameters whose range extends beyond that appropriate for device compliance with NIST Handbook 
44 or the suitability of equipment, shall be sealed. This includes software updates that change the metrologically 
significant software. 

 

For additional information on the proper design and operation of the different forms of audit trail, see "Appendix B for the 
Audit Trail." 

The judgment as to whether or not a method of access to an adjustment represents a "significant potential for fraud" and will 
normally require sealing for security will be made based upon the application of the following philosophy. 

… 

 

 

Amend NCWM Publication 14 ECR Interfaced with Scales Section 6 as follows. 

6. Provision For Metrological Sealing of Adjustable Components or Audit Trail 

Code Reference: G-S.9., S.1.11. 
All components of a point-of-sale (POS) system must comply with Section 10 of the Digital Electronic Scale Checklist if they 
have a metrological effect on the system. POS Cash Register features, not addressed in this checklist, maybe covered and shall 
comply with applicable sections in the Digital Electronics Scales Checklist. 

Due to the ease of adjusting the accuracy of electronic scales, all scales (Except for Class I scales) must provide for a security 
seal that must be broken or provide an audit trail, before any adjustment that detrimentally affects the performance of the 
electronic device can be made.  

Only metrological parameters that can affect the measurement features that have a significant potential for fraud and features 
or parameters whose range extends beyond that appropriate for device compliance with NIST Handbook 44 or the suitability 
of equipment, shall be sealed.  This includes software updates that change the metrologically significant software. 

Verify that the electronic cash register (ECR) has not sealable parameters and cannot adjust the accuracy of the POS. 
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6.2 Does the ECR have sealable parameters or features? See table of typical "Scale Features and 
Parameters" in the Digital Electronics Scales checklist, Section 10. Provision For 
Metrological Sealing of Adjustable Components or Audit Trail. 

6.1.2. If yes, the ECR shall comply with the Digital Electronic Scales checklist Section 
10 Provision for Metrological Sealing of Adjustable Components or Audit 
Trail. 

 

 Yes   No   N/A  

 Yes   No   N/A 
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Agenda Item 4.  

Variation of Voltage Report Form 

Code Reference: T.N.8.3.1. 
 

Control No.:         At Start At Max At End 
Pattern Designation:       Temp.: °C   
Date:       Rel. h:    
Observer:       Time:    
Verification Scale Interval e:       Bar. Pres. (Only Class I): hPa   
 
Automatic Zero-Setting and Zero-Tracking Device Is: 

 Non-existent     Not In Operation     Out of Working Range     In Operation 
 
Marked Nominal Voltage or Voltage Range AC or DC (from main):       
Marked Nominal DC Voltage Battery Operated Instruments:       
E = I + 0.5 e – ) L – L 
E = E – E0 
E0 = error calculated at or near zero (*) 

Voltage (**) U 
(V) 

Load L Indication 
I 

Add. 
Load ) L 

Error 
E 

Corrected 
Error Ec 

mpe 

Reference Value  10 e       
Reference Value – 15% (or 
lower limit of battery voltage) 

 10 e       
        
        
        
 max       

Reference Value + 10% (or 
upper limit of battery voltage) 

 10 e       
        
        
        
 max       

Reference Value  10 e       
        
        
        
 max       

** In case a voltage range (vmin, vmax) is marked, then the test shall be performed at vmin, vmax and at the nominal line 
voltage of the laboratory. 

 Passed     Failed 

Remarks: 
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Agenda Item 5 

 
 
Amend NCWM Publication 14 AWS Section C. Technical Policy as follows:  
 

C. Certificate of Conformance Parameters 
 

Certificates of Conformance (CC) shall detail the main elements, load cells, and auxiliary devices used during 
an evaluation, including model designation and other significant parameters, under the "Test Conditions" 
portion of the CC. Test conditions will include the number of chains, the type, number, material of the belts. 
Only the standard features and options that have been evaluated will be included on the CC. 

The Following Guidelines Apply: 

Device Parameters: 
• Minimum data acquisition time (dynamic only) 
• Width of load receiving element 
• Belt width 
• Length of load receiving element 
• Load cell 
• Maximum scale conveyor speed (dynamic only) 

DATmin (minimum data acquisition time in metric units) 
For the purpose of uniformity in National Type Evaluation Program evaluations, the formula used for 
data acquisition time is: 

DATmin = (BL – PLmax) / SBSmax 
 

Where: 

BL = Belt length in meters 

PLmax = Maximum Package length in meters 

SBSmax = Maximum scale belt speed in m/s 

SD (System Data for the device submitted) = DATmin x SBSmax 
The models to be submitted for evaluation shall be those having:  

a. Highest Capacity *  
b. Smallest emin* 
c. Highest nmax* 
d. The Minimum Data Acquisition Time 
e. Widest Load Receiving Element (LRE)  
* One device may be submitted to meet a, b, and c. 
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A CC Will Apply to All Models That Have: 

• Equivalent metrological hardware and software, including the: 
• Same scale (LRE) transport construction (e.g., chain system, belt system) 
• Same number of load cells 
• See section D Substitution of Load Cells 

• The same or smaller number of divisions 
• Subsets of standard options and features of the equipment evaluated 
• Equal or greater than the minimum data acquisition time 
• Equal or smaller LRE width, including belt width** 
• Met the formula: 

BL – PLmax ≥ SD  
 

Where: 

BL = Belt length in meters 

PLmax = Maximum Package length in meters 

SD = System Data for the device submitted 

• Length with 4:1 from both directions of the device submitted (e.g., 10 m submitted, accepted range is 2.5 
m to 40 m?) (determination of length noted on all NTEP CC's) 

• A scale division(e) equal to or larger than that of the device evaluated 
• Equal or slower scale belt speed* 
• Equal or smaller capacity of the device evaluated 
 

*The manufacturer must specify in the application form whether or not the Automatic Weighing Systems is 
of a fixed-speed or variable-speed design. If equipped with variable scale belt speeds, the systems covered 
must have equal or slower scale belt speeds for each weighing range.  

** The width of the LRE is typically the LRE dimension that is perpendicular to the direction of travel. In 
some cases, the width of the belt or other conveyor mechanism will represent the width of the LRE if objects 
can only be weighed on the belt or if the belt or conveyor mechanism is wider than the LRE.  

Note: The formula above, BL – PLmax ≥ SD, will be noted on all NTEP CC's 

 
 
Delete sub-paragraph 10.13.2 from NCWM Publication 14 AWS Section 10 Checklists and 
Procedures as follows:  
10.13. If the time to weigh a package is smaller than the minimum DAT, the system must: 
10.13.1 Prevent inaccurate indication or recorded representation of weight. OR                 Yes   No   N/A 
10.13.2. Marked with the minimum DAT for the specific installation.                            Yes   No   N/A 
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ATTACHMENTS                   

Attachment to Agenda Item 2. Principles of Tare 

 

Principles of Tare – Multi-Interval and Multiple Range Scales 

Multi-Interval Scales  

Digital, Keyboard, and Programmable Tare 

• It shall not be possible to enter or program a tare value that exceeds the capacity of 
WS1 

• All tare values shall be equal to the value of the displayed scale division of WS1 
o If an attempt is made to enter a tare to a different value of d of WS1, the scale 

shall either reject the tare entry or round the tare entry to the nearest value of d 
of WS1 

• Which of the following two bullet points in the box below is a correct statement (i.e. 
principle of tare) or should it be specified that either “rounding” method is appropriate? 

 
1. A tare entered (or programmed) to the value of the displayed scale division of 

WS1 will automatically round to the closest value of the displayed scale 
division of the WS in which the net weight happens to fall once a gross load 
has been applied; or  

2. A tare entered (or programmed) to the value of the displayed scale division of 
WS1 will be subtracted from the weight of a gross load and the net result then 
rounded to the closest value of the displayed scale division of the WS in which 
the net result happens to fall.   

 
The example below provides indication of the difference in the net weight results 
depending on which value (tare or net) gets rounded.   

 
Consider the following capacity statements marked on a multi-interval scale for this example: 
WS1 0-1000 lb x 2 lb 
WS2 1000 – 5000 lb x 5 lb 
 

 
Displayed and/or Printed 

 Actual Acceptable 
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Gross 1010 lb 1010 lb 

Tare - 12 lb - 12 lb 

Net 998 lb 1000 lb 
 

 

In this example, if the scale rounds tare to the closest value of the displayed division in the 
range of the resulting net weight, it would round the 12 lb tare to 10 lb and the net result would 
be 1 000 lb.  However, if it is the net weight that gets rounded after subtraction of tare, the net 
weight would round to the closest 2 lb and the result would be 998 lb.   

The decision is important becasuse if it decided that rounding is to the net weight (i.e., after 
subtraction of tare) then there is only one correct answer and that is 998 lb.  If rounding of 
tare is permitted, then both net results would be considered correct (that is, 998 would still 
be considered acceptable due to the exception allowed by Scales Code paragraph S.1.2.1.)   
 
NCWM  Pub 14 DES Section 31. currently specifies the following: 

 

In applying these principles, it is acceptable to: 

• Round the indicated and printed tare values to the nearest appropriate net weight 
scale division. 

 

In reviewing this example during the 2016 NTEP Lab meeting, Darrell indicated that the net 
result could be either 998 lb or 1 000 lb.  For the net result to be 1 000 lb, the 12 lb tare must 
round to the nearest value of d in the second weighing range (10 lb).  That is, rounding would 
have to occur before subtraction of tare from gross.  If rounding occurred after subtraction, then 
the only acceptable answer would be 998 lb.  A 2 lb rounding error is significant because it 
represents approximately 0.2 % of the net load.  Review answers again with Darrell just to 
confirm he believes both answers are correct.    

  
Which is correct?  What is the rule or principle that applies? 
 
 

 
• The value of the scale division for the net weight, whether positive or negative, must be 

displayed in scale divisions consistent with the weighing segment in which the net 
weight falls. 

•  If a tare value can be cleared when a load is on the platform, a clear indication that the 
tare value has been eliminated must be provided. 

• In all cases, any displayed or recorded net weight value must be in mathematical 
agreement with the gross and tare values indicated or recorded (i.e., gross - tare = net).   

o This applies to both when a tare value and the resulting net weight value fall in 
the same WS (i.e., WS1) and when a tare value and the resulting net weight 
value fall in different WSs (e.g., tare in WS1 and the resulting net weight in WS2) 
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• A multi-interval scale may indicate and record tare weights in a lower weighing segment 
(WS) and net weights in a higher WS and provide a mathematically correct net weight 
result in accordance with the examples provided in HB 44 Scales Code paragraph S.1.2.1. 
Digital Indicating Scales, Units. 

The following examples are provided to better show how these principles apply:     
 

Consider the following capacity statements marked on a multi-interval scale for Examples A-D 
shown in the table below: 

WS1 0-5 lb x 0.002 lb 
WS2 5 – 10 lb x 0.005 lb 
WS3 10 – 30 lb x 0.01 lb  

 

Example A 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb 13.38 lb 

Tare - 0.122 lb - 0.122 lb 

Net 13.258 lb 13.26 lb 

In the “Acceptable” column 13.258 lb has been rounded 
up to the nearest scale division of WS3. 

Example B 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb 13.38 lb 

Tare -0.004 lb -0.004 lb 

Net 13.376 lb 13.38 lb 

In the “Acceptable” column 13.376 has been rounded 
up to the nearest scale division of WS3. In this case, 
the scale clears the tare value once the load is applied.  
The scale is required to provide a clear indication of 
that it has done so.  

 

Example C 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb  13.38 lb 

Tare -0.006 lb - 0.006 lb 

Net 13.374 lb 13.37 lb 

In the “Acceptable” column 13.374 has been rounded 
to the nearest scale division of WS3. 

Example D 
Displayed and/or Printed 

 Actual Acceptable 

Gross 10.54 lb 10.54 lb 

Tare - 0.626 lb - 0.626 lb 

Net 9.914 lb 9.915 lb 

In the “Acceptable” column 9.914 has been rounded to 
the nearest scale division of WS2. 

 
In each of the examples shown above, the net values shown beneath both “Actual” and 
“Acceptable” would be considered the only acceptable results given the principles of tare on 
a multi-interval scale. 
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Push-button (Semi-automatic) Tare 

• There are no capacity limitations for semi-automatic tare.  Tare may be taken to the 
capacity of any WS. 

• A semi-automatic tare rounds the weight of the object being tared to the closest value 
in the range where taken. 

• Entries of tare shall be to the value of the displayed scale division of the WS in which the 
tare is taken and then rounded to the closest value of the displayed scale division in the 
WS in which the net weight results once a load is applied.    

• In all cases, any displayed or recorded net weight value must be in mathematical 
agreement with the gross and tare values indicated or recorded (i.e., gross - tare = net).   

• The value of the scale division for the net weight, whether positive or negative, must be 
displayed in scale divisions consistent with the weighing segment in which the net 
weight falls.  

 

Multiple Range Scales 

• It is important to think of each weighing range of a multiple range scale as if a single 
scale.  There are multiple range scales in which the range is manually selected and there 
are those in which the range changes automatically with the amount of load applied.   

o For those in which the range is manually selected, tare can only be taken to the 
value of the displayed scale division of the range selected.   An attempt to enter 
a keyboard (or programmable) tare value that differs from the value of the 
displayed scale division can either be rejected or rounded and accepted to the 
closest value of the displayed scale division. 

o For those in which the range changes automatically, the scale must only accept a 
tare entry to the displayed scale division of the range in which the tare value 
falls.  A tare entry accepted in a lower WR will automatically round to the 
nearest displayed scale division of a higher weighing range once the application 
of a load causes the net weight indication to breach the higher WR.  However, if 
the applied load is then decreased, the value of the tare scale division (that was 
previously rounded to the higher WR) must not change, nor shall the value of the 
displayed net weight scale division change to that of the lower WR.   
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o If a tare value can be cleared when a load is on the platform, a clear indication 
that the tare value has been eliminated must be provided (What constitutes a 
clear indication that tare has been removed?   

Both Multi-Interval and multiple range scales 

• The tare mechanism shall only operate in a backward direction with respect to the 
zero-load balance condition of the scale. 

• Scales must provide a clear indication that tare has been taken. 

• If tare is set to zero, there must be a clear indication that tare has been removed. 
• If a tare value can be cleared when a load is on the platform, a clear indication that the 

tare value has been eliminated must be provided. What is not known is how the scale 
will identify the quantity being displayed once tare is erased.  I believe some scales 
revert back to a gross.  What constitutes a clear indication that tare has been removed?   
Under what conditions would NTEP accept the deletion of a tare entry?   

• Scales designed to automatically clear tare, shall be designed to prevent the clearing of 
tare until a complete transaction has been indicated.     

• A pre-programmed tare cannot replace a manually entered tare without obvious 
indication. 

• The tare weight plus the net weight must always equal the gross weight.  In all cases, 
any displayed or recorded net weight value must be in mathematical agreement with 
the gross and tare values indicated or recorded (i.e., gross - tare = net).   

• Keyboard and programmable tare entries must be visible at some point in the 
transaction so the entry can be verified. (Re: DES Section 48).  Do you agree that this 
principle also applies to multi-interval and multiple range scales? 
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NEXT MEETING: 
The Sector agreed to hold its next meeting in the Central or Mountain Time Zone to be determined by the NCWM.  It 
was also agreed that the meeting will take place August 22-23, 2017.  
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National Type Evaluation Program (NTEP) 
Weighing Sector Meeting Summary   

August 22-23, 2017 / Houston, TX 

INTRODUCTION 

The charge of the NTEP Weighing Sector is important in providing appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code, 2.20 Scales, 
2.22 Automatic Bulk Weighing Systems, and 2.24 Automatic Weighing Systems.  The Sector’s recommendations will 
be presented to the National Type Evaluation Program (NTEP) Committee each January for approval and inclusion in 
NCWM Publication 14 Technical Policy, Checklists, and Test Procedures for national type evaluation. 

The Sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the NTEP 
Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other registered 
parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 
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Table B 
Glossary of Acronyms and Terms 

 
Acronym Term Acronym Term 

ABWS Automatic Bulk Weighing Systems NCWM National Conference on Weights and 
Measures 

AREMA American Railway Engineering 
Maintenance-of-Way Association NIST National Institute of Standards and 

Technology 
AWS Automatic Weighing Systems NTEP National Type Evaluation Program 

CC Certificate of Conformance OIML International Organization of Legal 
Metrology 

DES Digital Electronic Scales OWM Office of Weights and Measures 
HB 44 NIST Handbook 44 R Recommendation 

IZSM Initial Zero-Setting Mechanism SS National Type Evaluation Program  
Software Sector 

LMD Liquid Measuring Device S&T Specifications and Tolerances 
Committee 

MC Measurement Canada SMA Scale Manufacturers Association 

MRA Mutual Recognition Agreement WS National Type Evaluation Program 
Weighing Sector 
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Details of All Items 
(In order by Reference Key) 

CARRY-OVER ITEMS 

 Recommended Changes to NCWM Publication 14 Based on Actions at the 2017 NCWM 
Annual Meeting  

Source:  
Mr. Richard Harshman, National Institute of Standards and Technology (NIST) Technical Advisor will provide 
the Sector with specific recommendations for incorporating test procedures and checklist language based upon 
actions of the 2017 NCWM Annual Meeting.  The Sector is asked to briefly discuss each item and, if appropriate, 
provide general input on the technical aspects of the issues. 

1.a. 3200-2 Verification Scale Interval  

Source: 
2017 S&T Committee Final Report 

Background/Discussion: 
At its 2017 Annual meeting, the NCWM voted to add a new NIST Handbook 44 Scales Code subparagraph 
S.1.2.2.2. Class I and II Scales used in Direct Sales, which requires the value of the scale division (d) to be equal 
to the value of the verification scale interval (e) on all Class I and II scales used in a direct sale application.  The 
new subparagraph that was adopted is shown below.  It is non-retroactive as of January 1, 2020, to be become 
retroactive January 1, 2023. 

 
S.1.2.2.2. Class I and II Scales used in Direct Sales. When accuracy class I and II scales are used in 
direct sale applications the value of the displayed division “d” shall be equal to the value of the 
verification scale interval “e.” 

 (Added 2017) (Nonretroactive as of January 1, 2020.  To become retroactive as of January 1, 2023 
 
 

Note that existing Scales Code subparagraph S.1.2.2.2. Class III and IIII Scales was renumbered S.1.2.2.3. as a 
result of adding this new subparagraph to the Handbook.    
 
OWM’s understanding of new subparagraph S.1.2.2.2. is that it will require the value of the scale division (d) to 
be equal to the value of the verification scale interval (e) on Class I and II scales manufactured as of January 1, 
2020, when these scales are used in direct sale applications.  Additionally, the value of “d” and “e” will be required 
to be equal on all Class I and II scales used in a direct sale application as of January 1, 2023, regardless of when 
they were manufactured.    
 
OWM’s review of some active NTEP CC’s corresponding to Class I and II scales in the NCWM NTEP CC 
database revealed that within some of the tables providing indication of specific models, capacities, and division 
values for a particular scale, there exists certain models/types of Class I and II scales in which the value of “d” 
and “e” are different and other models in which they are the same.  For example, consider the entries in the table 
below copied from NTEP CC number 05-078A2, which corresponds to a Mettler-Toledo Non-Computing 
Counter/Bench, Digital Electronic scale: 
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Specific Models, Capacities, and Division Sizes 

Model/Type Capacity e d Class 
JL602-G/Ayy  610 g 0.1g 0.01g II 
JL802-G/Ayy 810 g 0.1g 0.01g II 
JL1103-C/Ayy 220 g /1100 ct 0.001 g / 0.001 ct 0.001 g / 0.001 ct I 
JL1501-G/Ayy 1510 g 0.1 g 0.1 g II 
JL3001-G/Ayy 3100 g 0.1 g 0.1 g II 
JL6001-G/Ayy 6100 g 1 g 0.1 g II 
JL6001-G/LAyy 6100 g 1 g 0.1 g II 

 
Based on OWM’s interpretation of new subparagraph S.1.2.2.2., the first- and last- two models of scales shown 
in this table could not be placed into a direct sale application (as of Jan. 1, 2020) because the manufacturer has 
designated a different value of “d” than “e.”  It would not be permissible for someone to simply turn off (or 
disable) the “d” resolution on one of the scale models referenced in this table in which the “d” value is different 
than the “e” value and change the marking to indicate that the value being displayed is “d.”   It would, in fact, be 
of concern if someone were to be able to simply turn off or deactivate the “d” resolution and change the marking 
on a scale to reflect that the value being displayed is “d” instead of “e” because it is OWM’s understanding that 
deactivation of a “d” resolution on a Class I or II scale equipped with a value of “d” that differs from “e” causes 
a scale roundoff problem on some scales.   That is, once the “d” resolution has been deactivated, “e” values do 
not round to the nearest minimum increment, which subparagraph G-S.5.2.2. Digital Indication and 
Representation requires.   Thus, it is a reasonable expectation, in OWM’s judgement, that the proposal requires 
the value of “d” and “e” to be equal.     

 
Technical Advisor’s note:  OWM checked with one U.S. scale manufacturer concerning whether or not the Class 
I and II scales they currently produce would round properly if the “d” resolution were disabled (or deactivated) 
on those Class I and II scales in which the value of “d” differed from “e.” The manufacturer reported that there 
is no possible way of disabling the “d” resolution on any of the models of Class I and II scales that they 
manufacture in which the value of “d” and “e” are different.  It should not be concluded, however, from the 
reporting of one scale manufacturer that the “d” resolution on scales produced by other U.S scale manufacturers 
cannot be deactivated, and if it can be, whether or not the “e” resolution would round properly.   

 
Due to the possible roundoff problem created by deactivating a “d” resolution on a Class I or II scale equipped 
with a value of “d” that differs from “e,” OWM plans to submit a new NCWM Form 15 proposal to add a new 
subparagraph beneath S.1.2.2. Verification Scale Interval to be considered in the next Conference cycle.   The 
following draft subparagraph was developed by OWM for submission to the NCWM for consideration:  

 
S.1.2.2.3. Deactivation of a “d” Resolution. -  It shall not be possible to deactivate the “d” resolution on 
a Class I or II scale equipped with a value of “d” that differs from “e” if such action affects the scale’s 
ability to round digital values to the nearest minimum unit that can be indicated or recorded as 
required by paragraph G-S.5.2.2.  

 
 
OWM believes new paragraph S.1.2.2.2. is consistent with OIML R 76 Non-automatic weighing instruments, 
which prohibits the use of an auxiliary indicating device (e.g., an indicating device with a differentiated scale 
division) and extended indicating device (e.g., expanded resolution) for direct sales to the public.   

 
Recommendation: 
No specific recommendation is being made to the Sector at this time because it is believed the adopted changes 
to the Scales Code do not impact any of the type evaluation criteria in NCWM Publication 14.  Members of the 
Sector should, however, consider the impact of these changes when considering the sale of high accuracy scales 
that are destined for or could eventually find their way into direct sale applications.  The NIST advisor believes a 
discussion on how non-retroactive requirements apply and the impact of including a date in which the new 
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requirement becomes retroactive might be beneficial to some members of the Sector.  A review of the Handbook 
44 definition of “direct sale” might also be helpful.   
 
Discussion: 
Mr. Richard Harshman (NIST OWM) provided a brief summary of the purpose of new HB 44 Scales Code 
paragraph S.1.2.2.2. and OWM’s interpretation of how the paragraph is intended apply to Class I and II scales 
used in a direct sale application once the requirement becomes enforceable (i.e., as of the effective date of the 
paragraph).  OWM’s interpretation of the paragraph is that the value of “e” and “d” would have to be equal on 
Class I and II scales placed into commercial service as of January 1, 2020, if the application of those scales is for 
direct sale (a “direct sale” is defined as a sale in which both parties in the transaction are present when the quantity 
is being determined).  Additionally, all Class I and II scales used in a direct sale application would have to comply 
with the paragraph once the paragraph becomes retroactive on January 1, 2023.  Mr. Harshman noted that the 
paragraph does not allow for the simple deactivation of the “d” resolution on a scale with a value of “d” that 
differs from “e” to make possible the use of the scale in a direct sale application because the paragraph explicitly 
specifies, “the value of the displayed division “d” shall be equal to the value of the verification scale interval “e.” 
 
Mr. Harshman reported that in OWM’s analysis of this item, it had learned that some Class I and II scales in 
which the value of “e” and “d” differ, may not round properly if the “d” resolution is disabled so that only the “e” 
value is displayed.  That is, some scales may not round to the closest value of “e” once the “d” resolution is 
disabled as required by HB 44 G-S.5.2.2. Digital Indications and Representation.  For this reason, OWM planned 
to submit a new NCWM Form 15 proposal to add a new paragraph into the Scales Code for consideration during 
the 2018 NCWM cycle that would prohibit the deactivation of the “d” resolution if, once deactivated, it causes 
the “e” resolution to round improperly.    
 
Mr. Pascal Turgeon (MC) noted that the “d” resolution allows for a more accurate weight determination because 
it allows a scale operator to read indications to a more precise value (i.e., a value between verification scale 
intervals). Limiting the scale display to indicate only the verification scale interval (e) would offset any benefit 
gained in reducing confusion concerning the appropriate value to use for the basis of a commercial transaction 
because it decreases the precision by which a scale may be read.  
 
During the discussion, it was acknowledged by several members of the Sector that scale manufacturers of Class 
I and II scales equipped with a value of “d” that differs from “e” never intended for the “d” resolution to be used 
for the basis of commercial transaction.  It was also noted that OIML R 76 Non-automatic weighing instruments 
does not allow the use of the “d” resolution on scales used for direct sales to the public.  Mr. Darrell Flocken 
(NCWM NTEP Specialist) and Mr. Harshman exchanged views on the differences between a “d” resolution (on 
a scale equipped with a value of “e” that differs from “d”) and an expanded resolution on a scale designed for the 
expanded resolution to be displayed.  They agreed that the two were intended for different purposes. 
 
Mr. Harshman, referencing a concern made evident by one of the NTEP Lab evaluators during the lab meeting 
held earlier the same day, noted that new paragraph S.1.2.2.2. could create a potential problem for the NTEP labs.  
This is because some NTEP labs may not have error weights (also sometimes referred to as “flip” weights) small 
enough to be able to conduct testing in accordance with “standard practice” procedures currently used by the 
NTEP labs.  Current testing procedures allow an evaluator to use the “d” resolution (instead of using error 
weights), when testing Class II scales equipped with a value of “d” that differs from “e,” to determine the precise 
amount of error in the scale at the different test points of applied test load.  If there is no “d” resolution displayed 
on a scale submitted for type evaluation (because it has been disabled or deactivated) and the value of “e” is small, 
some labs won’t have the error weights necessary to make possible error determinations to values less than the 
displayed scale increment (e).   Mr. Harshman stated, because of this concern, that he believes the impact of this 
new paragraph may not be fully understood and the Sector may need to revisit this issue in the future. Technical 
advisors note:  The State of New York had reported earlier that its smallest test weight available for use in the 
lab is ten milligrams. Ohio reported its smallest test weight is one milligram. 
 
Mr. Jerry Wang (A&D Engineering, Inc.) questioned whether paragraph S.1.2.2.2. allowed for the manufacturing 
of a single scale to serve both applications (i.e., direct sale application and non-direct sale application) providing 
the function for selecting the application is secure (located behind the security seal or other means of security).  
Mr. Flocken and Mr. Harshman both stated they believed the paragraph would allow for this; although, the NTEP 
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Certificate of Conformance for the scale would need to identify the two applications in such a way that officials 
could easily tell which applied to scales being inspected in the field.   
 
No action was taken by the Sector on this item, although the Sector may wish to revisit this item in the future if 
the need develops.   

 

 NCWM Publication 14 DES Section 31 Multi-Interval Scales 

Source:   
Measurement Canada/Canada (2015) 
 
Background: 
This item appears as Agenda Item 10 on the 2015 NTEP Weighing Sector Agenda.  During the 2015 Weighing 
Sector Meeting, Mr. Pascal Turgeon (MC) identified conflicts in various parts of NCWM Publication 14, DES 
Section 31. Multi-Interval Scales and suggested some changes be made to NCWM Publication 14 based on the 
type evaluation criteria developed and used by MC in their evaluation of a tare feature on a multi-interval scale.  
The conflicts identified by MC were disclosed during a routine general maintenance of the Canadian documents, 
and in particular, the requirements pertaining to multi-interval scales.  Noting the importance of being careful not 
to change something that could conflict with Handbook 44 or NCWM Publication 14 because of the US and 
Canadian Mutual Recognition Agreement, MC requested an interpretation of the following sections of NCWM 
Publication 14, which it viewed as conflicting:   
 

• The preamble to Section 31. contains examples and clauses that conflict with the requirements set out in 
31.1. and 31.2. For example, the tare calculation example shows a net weight value that is not consistent 
with the scale interval of the weighing segment in which it falls, but both 31.1. and 31.2. require that it 
be consistent. The preamble also states that "Except for semi-automatic tare, all tare values shall not 
exceed the maximum capacity of the first weighing segment" whereas as 31.1.5. states "Tare may be 
taken to the maximum capacity of the smallest weighing range (segment) of the scale," leading to another 
contradiction 

 
• Another issue with Section 31. is the applicability of 31.1. vs 31.2. It seems to be implied that either one 

or the other applies, depending on how the device operates, but it is not clear. It seems that 31.1. applies 
to devices that display all three values, while 31.2 is for devices that only display in one mode. However, 
review of the sub-clauses in each section show that this isn’t correct (e.g. 31.1.9. refers to scales that 
only show net weight). We feel that section 31 needs to be reviewed to consolidate redundant clauses 
and clearly state the applicability of 31.1. and 31.2. 

   
The Sector was asked at its 2015 meeting to review NCWM Publication 14, Section 31. for consistency and 
recommend changes as needed to resolve any conflicts or ambiguous parts.  Members of the Sector concluded 
there are conflicts within Section 31. and it was generally accepted that at least some of the conflicts identified 
are the result of grouping together the different requirements that apply to the various types of tare, e.g., semi-
automatic, keyboard, etc., used with multi-interval scales and scales designed with a single versus dual weight 
display.     
 
Mr. Rick Harshman (NIST Technical Advisor) noted that the tare requirements contained in the Scales Code of 
NIST Handbook 44 do not provide the same level of detail as those in the Publication 14 checklist.  Members of 
OWM’s Legal Metrology Devices Program believe more work is needed to further develop requirements that 
apply to tare taken on multi-interval scales.  Mr. Darrell Flocken (NCWM) suggested a small work group be 
formed to further develop the checklist and eliminate the conflicts in Section 31. of Publication 14 DES.  Mr. 
Harshman suggested a review of the requirements in Section 31. to determine their intended application, e.g., 
those intended to apply to scales equipped with semi-automatic tare versus keyboard tare, etc. He further noted 
that he believed that much of this work had already been completed by the Sector in previous meetings.    
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The Sector agreed with Mr. Flocken’s suggestion to form a small work group to further develop the checklist and 
eliminate the inconsistencies that had been identified.  The following members of the Sector volunteered to 
participate on the work group: 
 

Tom Buck (OH) 
Scott Davidson (Mettler-Toledo) 
Paul Lewis (Rice Lake Weighing) 
Pascal Turgeon (MC) or (Justin Rae) 
Rick Harshman (OWM) 

 
Mr. Harshman agreed to host the first work group tele-conference and it was agreed that the work group would 
attempt to develop a proposal for the Sector to consider at next year’s meeting.      

 
A final recommendation made by Mr. Pascal at the 2015 Sector meeting was to move 31.1.9. and all of its subparts 
to 31.2. since all of 31.1.9. applies to scales that display or record only net weight values and 31.2. applies to 
scales that indicate in only one mode (gross or net).  This recommendation to be considered by the work group as 
part of their review and further development of Section 31.   
 
Prior to the 2016 NTEP Lab Meeting, Mr. Harshman developed a draft document titled “Principles of 
Tare - Multi-Interval and Multiple Range Scales” to be reviewed at the 2016 NTEP Lab Meeting with the NTEP 
weighing evaluators and those members of the small work group formed by the WS (to further develop the 
checklist and eliminate inconsistencies) in attendance at the meeting.  This draft document was created with the 
thought that if agreement could be achieved on some basic principles of tare for the different types of tare 
operation, e.g. keyboard, push-button, etc., it might make it easier to identify in NCWM Publication 14 those 
requirements that deviate from the agreed upon principles that they could then be eliminated.  The draft document 
was reviewed at the 2016 Lab Meeting, feedback provided, and a revised version of the document was completed. 

 
At the 2016 WS Meeting, members of the Sector were asked to review the revised draft document titled, 
“Principles of Tare - Multi-Interval and Multiple Range Scales” and provide feedback on whether or not they 
agreed or disagreed with the different tare principles specified in the document and to identify any remaining gaps 
that needed to be addressed.  The revised draft document was provided as an attachment to the Sector’s 2016 
agenda and is also included as an attachment to this agenda.  Providing the Sector can achieve agreement on basic 
principles of tare, it was further recommended that members of the Sector review the specific portions of DES 
Section 13 that MC had previously identified as being in conflict and recommend corrective action as necessary.   
 
The Sector may also want to consider recommending that a final completed version of this draft document be 
inserted as an Appendix to the DES Section of NCWM Publication 14 for future reference.  

  
During the 2016 WS meeting, Mr. Rick Harshman (NIST Technical Advisor) provided a review of the different 
portions of NCWM Publication 14 DES Section 31 that had previously been identified by MC as being in conflict 
with one another.  He stated that the tare requirements in HB 44 applicable to single range scales are easy to 
understand and apply because for most scale types, the value of the tare division must equal the value of the scale 
division.  If an attempt is made to enter a tare to a value that differs from the value of the scale division, the scale 
must either reject the entry or round the entry to the value of the nearest scale division.  Either option is considered 
acceptable for single range scales and will typically result in a net weight indication that is mathematically correct 
(i.e., gross – tare = net).     
 
The subtraction of tare from a gross load on a multi-interval and multiple range scale becomes more complicated 
because tare can be taken in a weighing segment or range that differs from the weighing segment or range of the 
gross load applied.  Consequently, the value of the scale division in the range where tare is taken is often different 
than the value of the scale division in the range where the gross load happens to fall.   NCWM Publication 14 
restricts the maximum tare that can be taken to the capacity of the smallest weighing range or segment.   Thus, 
when a tare is taken in the smallest weighing range or segment and the gross load applied is in a higher weighing 
range or segment, how the scale treats that tare entry to provide an accurate net weight indication (result) is of 
concern.    If the scale has been designed to round the tare to the nearest scale division of the weighing range or 
segment in which the gross load falls, the tare could round to zero, and some could conceivably argue that by 
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doing so, facilitates the perpetration of fraud.   Additionally, a different net weight can result depending on 
whether the scale rounds the tare before subtracting it from the weight of the gross load or rounds the net weight 
result after tare has been subtracted from the weight of the gross load.  This issue is made even more complex 
when considering the different types of tare, e.g. semi-automatic, keyboard, digital, etc., and the fact that the 
determination of net weight might be different depending on the type of tare being operated.     
 
Mr. Harshman noted too that HB 44 contains a provision (Scales Code S.1.2.1.) which exempts multi-interval 
and multiple range scales from having to present net weight indications in divisions of 1, 2, or 5, (or a decimal 
multiple or submultiple of 1, 2, or 5) when the net weight indication is calculated from gross and tare weight 
indications that have different scale division values.  Mr. Harshman stated that to his knowledge very few 
multi-interval and multiple range scales are designed to operate in this fashion (perhaps only a single model from 
one manufacturer).  Mr. Harshman stated that he did not believe Canadian requirements included such a provision. 
Mr. Turgeon acknowledged agreement.     
 
Mr. Harshman stated that he believed if U.S. scale manufacturers could agree on some basic principles of how 
tare is to operate on multi-interval and multiple range scales, these principles could quite possibly help resolve 
the conflicts that had been identified by MC in Publication 14.   They might also be used to help establish a means 
of grouping together the different tare requirements in Publication 14 by tare type, should someone wish to take 
on this effort, so they are better organized and can be more easily followed.  Mr. Harshman then initiated a review 
of a draft document that he had prepared titled, “Principles of Tare – Multi-Interval and Multiple Range Scales” 
to try and determine if different U.S. scale manufacturers represented at the meeting were consistent in how they 
had designed their scales to calculate a net weight indication from a tare taken in a lower weighing range or 
segment than the weighing range or segment of the gross load.  He asked the various members of the Sector, and 
in particular, those representing a US scale manufacturer, to review the example calculations shown in the draft 
document and to explain how their scales determined the net weight result.  Several of the scale representatives, 
upon being asked to provide input, indicated that they were not familiar with how their scales determined net 
weight and would need to consult with engineering staff and report back sometime later.  Consequently, it was 
agreed this item could not be concluded during the meeting because it required additional input from the US scale 
manufacturers.  As a result, the Sector agreed this item would remain on its agenda in 2017 as a carryover item.   
 
In concluding the discussions on this item, Mr. Harshman indicated that although he wished to remain an active 
member of the tare work group, he preferred not to lead it in 2017 due to a current staffing shortage within the 
Legal Metrology Devices Program of OWM and there being no indication of when that situation might improve.  
Mr. Darrell Flocken (NTEP Specialist) offered to assume lead of the work group and the Sector accepted his 
offer.   All 2016 members of the tare work group agreed to continue participation on the work. 
 group.  Mr. Robert Meadows (KS) and Mr. Eric Golden (Cardinal Scale Manufacturing, LLC) volunteered and 
were added as new participants on the work group.   

 
Recommendation: 
Mr. Flocken to provide an update to the Sector on the progress of the tare work group since the last WS meeting. 
 
Discussion/Conclusion 
Mr. Flocken reported that although his available time to work on this issue was very limited since the Sector’s 
last meeting, he was able to contact a few U.S. scale manufacturers to discuss with them the operational 
characteristics of tare taken on single range, multiple range, and multi-interval scales.  This contact was made to 
try and determine if US scale manufacturers are consistent in how tare is designed to operate for the different 
kinds of tare offered (e.g., semi-automatic, manually-entered, etc.) on scales manufactured by US companies.  
Mr. Flocken stated that he does not believe, based on those discussions, that US scale manufacturers are consistent 
in how they’ve designed tare to operate for the different kinds of tare and particularly as an operational feature 
on multi-interval and multiple range scales.  He further stated that he didn’t believe scale manufacturers 
necessarily needed to agree at the present time on the specifics of how tare should operate to be able to resolve 
the conflicts identified by MC and noted in the background/discussion portion of this agenda item.   
 
Mr. Flocken then offered, in an effort to take advantage of the time made available due to a small number of items 
on the Sector’s agenda, to lead a discussion on tare following completion of all remaining agenda items.  Mr. 
Harshman (NIST OWM) shared a concern that he had raised earlier during the meeting with the NTEP labs.  He 
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stated any agreement on principles of how tare is to function on multi-interval and multiple range scales needed, 
in his opinion, to take into consideration the weights and measures model law.  The model law prohibits a person, 
by himself, or by his servant or agent, to sell, offer, or expose for sale less than the amount represented of any 
commodity or object.  In the case of a multi-interval or multiple range scale having to change a tare entered in a 
lower weighing range or segment in which the net weight happens to fall, if by changing the tare value (e.g., the 
scale rounds the tare down because the net result is in a higher weighing range) it causes customers to receive less 
product than the amount represented, might the scale manufacturer be held responsible?  Mr. Flocken and others 
agreed the concern needed to be part of the discussion on tare for multi-interval and multiple ranges scales.   
 
Most members of the Sector were present during the tare discussion led by Mr. Flocken, which occurred the next 
morning.   Mr. Flocken opened the discussion by suggesting the Sector consider splitting the item into two 
separate and distinct parts and trying first to resolve the more immediate concern of the two; that being, the 
existence of conflicts in NCWM Publication 14 DES associated with the taking of tare on multi-interval scales.  
The other part, which would likely take longer to resolve and could be worked on as time permits and at a less 
accelerated pace, is for the weights and measures community to agree on some basic principles of how different 
types of tare are to function on multi-interval and multiple ranges scales.  Once basic principles of tare have been 
established, the Sector could then propose additional changes, as needed, to NIST HB 44 and NCWM Publication 
14 DES.  Members of the Sector agreed to the approach suggested my Mr. Flocken.   
 
Mr. Flocken shared his understanding of how single range scales, multiple range scales, and multi-interval scales 
typically function when different kinds of tare is taken.   The following are some significant points made by Mr. 
Flocken relating to the conflicts identified by MC:   
 

• There is an exception in HB 44 to requiring the value of a scale division to be expressed as 1, 2, or 5, (or 
a decimal multiple or submultiple of 1, 2, or 5) for net weight indications and recorded representations 
calculated from the gross and tare weight indications when the scale division of the gross weight is 
different from the scale division of the tare weight(s) on multi-interval or multiple range scales. For 
example, a tare may be taken in a lower weighing segment or range and then subtracted from the gross 
indication in a higher weighing segment or range and the net weight result be mathematically correct 
and expressed to a value other than 1, 2, or 5 (or a decimal multiple or submultiple of 1, 2, or 5).  This 
exception appears in Scales Code paragraph S.1.2.1. Digital Indicating Scales, Units.  MC requirements 
provide no such exception; so, in this regard, MC requirements are different than U.S.    

• A rounding problem occurs on a multiple range scale having three ranges when the scale division values 
of the three ranges are 1 lb, 2 lb, and 5 lb, when the scale user enters a 1 lb tare and the applied load is 
in the 5 lb range.  The problem created from this scenario is that the scale will zero the tare, which isn’t 
permitted. 

• Hand-entered tare cannot be taken above the capacity of weighing segment one on a multi-interval scale, 
however, semi-automatic tare (i.e., push-button tare) can be taken in any weighing segment. 

 
Once Mr. Flocken had finished sharing this information, he stated that he didn’t expect everyone in the room to 
agree with every example that he had provided.   He also said that he recognized different scale manufacturers 
may have designed tare to operate somewhat differently than he had described, especially with respect to 
multi-interval scales.   
 
Mr. Flocken then requested Mr. Turgeon identify the different conflicting sections of Publication 14 DES.  He 
also asked members of the Sector to consider possible solutions to those conflicts as Mr. Turgeon identified and 
described each one.   The following three conflicts were identified and possible solutions discussed:    
 

1. The preamble to Section 31. contains examples and clauses that conflict with the requirements set out in 
31.1. and 31.2. For example, the tare calculation example shows a net weight value that is not consistent 
with the scale interval of the weighing segment in which it falls, but both 31.1. and 31.2. require that it 
be consistent. 
 
Possible Solution:  Identify within 31.1 and 31.2 an appropriate location to add a sentence, similar to 
the following, appearing in HB 44 Scales Code paragraph S.1.2.1: 
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The requirement that the value of the scale division be expressed only as 1, 2, or 5, or a decimal multiple 
or submultiple of only 1, 2, or 5 does not apply to net weight indications and recorded representations 
that are calculated from gross and tare weight indications where the scale division of the gross weight 
is different from the scale division of the tare weight(s) on multi-interval or multiple range scales.  
  

2. The preamble to Section 31. also states that "Except for semi-automatic tare, all tare values shall not 
exceed the maximum capacity of the first weighing segment (WS1)" whereas 31.1.5. states "Tare may 
be taken to the maximum capacity of the smallest weighing range (segment) of the scale," leading to 
another contradiction. 
 
Possible Solution: Consider adding the words, “Except for semi-automatic tare” as a lead in to the 
sentence in 31.1.5.  
 

3. Another issue with Section 31. is the applicability of 31.1. versus 31.2.  It seems to be implied that either 
one or the other applies, depending on how the device operates, but it is not clear. It seems that 31.1. 
applies to devices that display all three values, while 31.2 is for devices that only display in one mode.  
However, review of the sub-clauses in each section show that this isn’t correct (e.g. 31.1.9. refers to 
scales that only show net weight). We feel that section 31 needs to be reviewed to consolidate redundant 
clauses and clearly state the applicability of 31.1. and 31.2. 
 
Discussion/Possible solution: It is believed that Section 31.1., at the time when first added to Publication 
14 was intended to apply to scales equipped with a separate display for gross-, tare-, and net- weight 
indications and that 31.2. was intended to apply to single display scales.  Most computing scales are 
equipped with only a single display and because 31.1.9. identifies “most computing scales” as the 
example of a scale that displays or records only net weight values, it is believed that 31.1.9. and all of 
its subparts, should be part of Section 31.2. rather than Section 31.1.  Consequently, the agreed upon 
solution for this conflict is to move 31.1.9. and all its subparts to Section 31.2.  
 

There was general agreement amongst Sector members that the possible solutions discussed for each of the 
conflicts identified by MC seemed appropriate.  Mr. Flocken, acknowledging the fact that members seemed to 
agree on the solutions to these issues, suggested that a new proposal to amend the pertinent sections of Publication 
14 be drafted and presented for consideration at next year’s Sector meeting.  Members of the Sector agreed with 
his suggestion and Mr. Turgeon offered, at Mr. Flocken’s request, to draft a proposal that would address each of 
the conflicts.  
 
This item will appear as a carryover item on the Sector’s 2018 agenda.    
 

NEW ITEMS 

 

 NCWM Publication 14 DES - Minimum Platform Area (Section Lengths) Parameter Sections 
8.1., 8.2., and 8.3. 

 
Source:   
J. Eric Golden (Cardinal Scale Manufacturing Company) 

 
Background:  
At the 2009 Weighing Sector meeting, Mr. Ed Luthy (Brechbuhler Scales) submitted an item for consideration that 
would affect NCWM Publication 14 DES Sections 8.1, 8.2, and 8.3. The Sector agreed to the proposal, though only 
Section 8.1 was changed. The submitter believes it was an accidental omission to not also update Sections 8.2 and 8.3 
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and is recommending these sections be amended since they too, were part of the proposal.  He is also recommending 
that the changes be retroactive back to 2009; the date in which the proposal was originally considered by the WS.  
 
The submitter is recommending the following changes:    
 
Proposed changes to Section 8.2:  
 

8.2. Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track scales, and 
other platform scales greater than 200 000 lb. 

A CC Will Apply to All Models Having:  
a. Nominal capacities no greater than the evaluated capacity. 
b. A platform area for any two section portion no less than 50% of smallest two section portion 

incorporated in the device evaluated. 
b.c Widths up to 120% of the width of the platform tested that of the device tested.3 
c.d Lengths no shorter than 7’ and up to 100% of the length of the platform tested (for railway track 

and railway track portion of combination scales length to 150% of device evaluated.) 
d.e Spans between sections of not more than 20% greater than the equipment evaluated (for vehicle 

scale no greater than the device evaluated.) 
 

Notes For d e:   

• On a combination Vehicle/Railway Track Scale, a test of the CLC for the vehicle portion of the scale is not 
required provided the scale has been evaluated as a Railway Track Scale. 

• The device must be evaluated using the smallest emin value that will be listed on the certificate. This may 
require the use of a multiple range weight indicator for combination vehicle/railway track scales.  

• The CLC for the vehicle scale portion of the device must not exceed the maximum test weight used for the 
section test of the railway track scale. The CLC listed on the CC shall be no greater than what would be 
permitted in Section 8.d.) 
 

________________________ 
3For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively 
unless the criteria in DES 67 or 68 have been performed. Test procedures for scales wider than 12 feet will be 
addressed by NTEP management and the NTEP laboratories on a case-by-case basis. 
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 Proposed changes to Section 8.3: 
  

8.3. Modular Load-Cell Vehicle, Livestock, or Railroad Track Scales 
Note: These criteria apply if the scale is … 

 Modular Scale 
A vehicle, livestock or railroad track scale made up of individual … 
 
8.3.1. Modular Scale to be Tested 
 The following criteria must be satisfied … 
 
8.3.2. Range of Parameters for Modular Scales 

The following range of parameters will be used to establish the sizes and capacities of modular load cell 
vehicle, livestock, or railway track scales that will be covered on a CC based upon the test of a single 
scale. 

a. Nominal capacities not more than 1.5 times CLC for a two-section scale to 135% of capacity of the 
device evaluated. The nominal capacity for the railroad track scale in a modular vehicle/railroad 
combination will be no greater than the capacity of the device submitted for evaluation.  

b. Platform area not less than 50% of smallest two-section (four-cell) module incorporated in the 
device evaluated. Platform lengths no shorter than 7’.  Increased lengths for scales with two or 
more modules are not restricted as long as the width complies with 8.3.2. (e) and the load cells meet 
the vmin formula (e.g., vmin ≤ d / √ N where “N” is the number of load cells in a single independent 
weighing/load receiving element. Independent means with a weighing/load receiving element not 
attached to adjacent elements and with its own A/D circuitry and displayed weight.) Additional 
modules to increase length must be of the same type as those used in the device submitted for 
evaluation (e.g., 4-cell, 2-cell, and 0-cell.) 

 c. … 
 
 
Recommendation:  Review the contents of Agenda Item 11. in the Sector’s 2009 Meeting Summary to determine if 
the submitter’s recommended changes to Sections 8.2. and 8.3. are appropriate.  The entire contents of Agenda 
Item 11. from the 2009 WS Meeting Summary have been copied and inserted as an attachment to this item in 
Appendix A. 
 
Note from NIST Technical Advisor:   Although the title of Agenda Item 11 from the 2009 WS Agenda references 
Sections 8.1., 8.2., and 8.3, it does not appear that the Sector considered or discussed changing Sections 8.2. or 8.3. 
during the meeting.  The only changes made note of in the Sector’s Summary Report and the NIST Technical Advisor’s 
DRAFT Brief Summary and Action Items Report are to Section 8.1.  Additionally, the Background information for 
Agenda Item 11. provides only the submitter’s recommendation to amend Section 8.1.   
 
Discussion/Recommendation:  Mr. Harshman provided an overview of the background information pertaining to 
this item to members of the Sector, which included a description of the problem identified by the submitter.  Mr. 
Harshman noted, that, based on his review of the 2009 WS Summary Report and an additional report completed by 
Mr. Steve Cook (NIST Technical Advisor to the WS in 2009) on action items from that meeting, it didn’t appear the 
Sector ever considered changes to Sections 8.2 or 8.3. during the 2009 WS meeting.  Mr. Harshman requested that 
members of the Sector direct their attention to the three documents he had copied and inserted as attachments to this 
item in Appendix A of the agenda to see if they too shared his perspective on whether or not the WS, in 2009, had 
considered changes to these Sections.   
 
Mr. Golden stated that when first drafting the proposal he thought that the reason Sections 8.2. and 8.3. weren’t 
changed following the 2009 WS meeting was simply an oversight.  He now believes, having completed a review of 
the documents referenced by Mr. Harshman, it is likely that the WS never considered the changes proposed to Sections 
8.2. and 8.3.  He then questioned the rationale of making changes to Section 8.1. without also making corresponding 
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changes to Sections 8.2 and 8.3. and asked if it were possible for the Sector to consider these changes now.  Members 
of the Sector agreed to discuss and consider the changes.  
 
A representative of one of the US scale manufacturers questioned why NTEP’s policy corresponding to length of 
platform for railroad track scales is 150 percent of device evaluated and for truck scales the policy is only 100 percent 
of the length evaluated.  Mr. Flocken stated that the reason for this difference is due to: 1) the existence of more 
stringent installation requirements for railroad scales which are specified in the Association of American Railroads 
(AAR) Scale Handbook, and 2) this section of the NTEP Technical Policy deals with non-modular vehicle scales.   
 
Mr. Golden, upon being made aware of the Sector’s decision to consider the proposed changes, stated that he 
understands why NTEP would need to restrict maximum platform length and width, but he doesn’t understand why 
NTEP would need to provide a restriction on the minimum platform area; area being comprised of length and width.  
He asked if anyone knew the reason for the platform area restriction.  Mr. Flocken reported that it was his 
understanding that that there was no technical basis for NTEP’s decision to add the minimum platform area restriction 
into its policy and at the time of drafting of the policy, 50 percent of the smallest two-section portion incorporated in 
the device evaluated seemed reasonable.   
 
Mr. Rob Upright (WS Chairman) then asked members of the Sector if there were any concerns regarding the changes 
being proposed by Mr. Golden.  There were no concerns raised and members of the Sector then agreed to recommend 
NCWM Publication 14 be amended as proposed by Mr. Golden.  Mr. Flocken asked members if they thought it 
necessary to specify a minimum platform width considering the Sector’s decision to recommend that the restriction 
on minimum platform area be deleted.   There was very little discussion on the question and no one spoke in support 
of including a minimum platform width.  Consequently, it was decided not to include such a specification.      
 
Members of the Sector, in addition to agreeing to recommend NCWM Publication 14 be amended as proposed by Mr. 
Golden, also agreed that the recommended changes should be backdated to apply to equipment submitted for type 
evaluation from January 1, 2010 forward.  Mr. Flocken commented that NTEP has no issue with the proposed change 
to specify platform lengths no shorter than seven feet or making the changes retroactive as of 2010.  A new NTEP 
application will need to be submitted in order to amend the NTEP CC on any weighing/load-receiving elements 
affected by these changes.    
 

 Identification of Certified Software - NCWM Publication 14 DES Section 3. Additional 
Marking Requirements- Not Built-for-Purpose Software-Based Devices   

Source:   
NTEP Software Sector (2017) 
Background:  
At the 2017 NTEP Software Sector Meeting, members of the Software Sector agreed that the second paragraph of the 
Note shown in NCWM Publication 14 DES Section 3. Additional Marking Requirements-Not Built-for-Purpose 
Software-Based Devices be part of the checklist applicable to software that is submitted for NTEP certification rather 
than part of a Note, as is the case now.  The following reflects the current text in Section 3.: 
 

3. Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices   
  
 Identification of Certified Software: 

Note: Manufacturers may choose to separate metrologically significant software from non-metrologically 
significant software. Separation would allow the revision of the non-metrological portion without the need for 
further evaluation. In addition, non-metrologically significant software may be updated on devices without 
breaking a seal, if so designed. Separation of software requires that all software modules (programs, subroutines, 
objects, etc.) that perform metrologically significant functions or that contain metrologically significant data 
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domains form the metrologically significant software part of a measuring instrument (device or sub-assembly). If 
the separation of the software is not possible or needed, then the software is metrologically significant as a whole. 

The manufacturer must describe and possibly demonstrate how the version or revision identifier is directly and 
inseparably linked to the metrologically significant software.  Where the version revision identifier is comprised 
of more than one part, the manufacturer shall describe which portion represents the metrological significant 
software and which does not. 

The following reflects the changes proposed by the SS: 

X. Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices 
 

Identification of Certified Software: 
 

X.X. The manufacturer must describe and possibly demonstrate how the 
version or revision identifier is directly and inseparably linked to the 
metrologically significant software. Where the version revision identifier is 
comprised of more than one part, the manufacturer shall describe which 
portion represents the metrological significant software and which does not. 

      Yes   No   N/A 

 
Note: Manufacturers may choose to separate metrologically significant software from non-metrologically 
significant software. Separation would allow the revision of the non-metrological portion without the need for 
further evaluation. In addition, non-metrologically significant software may be updated on devices without 
breaking a seal, if so designed. Separation of software requires that all software modules (programs, subroutines, 
objects, etc.) that perform metrologically significant functions or that contain metrologically significant data 
domains form the metrologically significant software part of a measuring instrument (device or sub-assembly). 
If the separation of the software is not possible or needed, then the software is metrologically significant as a 
whole. 

 
Recommendation:  
Members of the Sector are requested to consider the changes suggested by the SS and determine if they are 
appropriate.  This proposal was also submitted to the Grain Analyzer Sector and the Measuring Sector for 
consideration at their 2017 meetings and if approved, all of text in the proposal will be added to respective portions 
of NCWM Publication 14. 
 
Conclusion: There were no objections to the SS’s suggested changes and members of the WS agreed to recommend 
Publication 14 be amended as proposed.   
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ATTACHMENTS  

Attachment to Agenda Item 2. Principles of Tare – Multi-Interval and Multiple Range Scales 

 

Principles of Tare – Multi-Interval and Multiple Range Scales 

Multi-Interval Scales  

Digital, Keyboard, and Programmable Tare 

• It shall not be possible to enter or program a tare value that exceeds the capacity of 
WS1 

• All tare values shall be equal to the value of the displayed scale division of WS1 
o If an attempt is made to enter a tare to a different value of d of WS1, the scale 

shall either reject the tare entry or round the tare entry to the nearest value of d 
of WS1 

• Which of the following two bullet points in the box below is a correct statement (i.e. 
principle of tare) or should it be specified that either “rounding” method is appropriate? 

 
1. A tare entered (or programmed) to the value of the displayed scale division of 

WS1 will automatically round to the closest value of the displayed scale 
division of the WS in which the net weight happens to fall once a gross load 
has been applied; or  

2. A tare entered (or programmed) to the value of the displayed scale division of 
WS1 will be subtracted from the weight of a gross load and the net result then 
rounded to the closest value of the displayed scale division of the WS in which 
the net result happens to fall.   

 
The example below provides indication of the difference in the net weight results 
depending on which value (tare or net) gets rounded.   

 
Consider the following capacity statements marked on a multi-interval scale for this example: 
WS1 0-1000 lb x 2 lb 
WS2 1000 – 5000 lb x 5 lb 
 

 
Displayed and/or Printed 

 Actual Acceptable 
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Gross 1010 lb 1010 lb 

Tare - 12 lb - 12 lb 

Net 998 lb 1000 lb 
 

 

In this example, if the scale rounds tare to the closest value of the displayed division in the 
range of the resulting net weight, it would round the 12 lb tare to 10 lb and the net result would 
be 1 000 lb.  However, if it is the net weight that gets rounded after subtraction of tare, the net 
weight would round to the closest 2 lb and the result would be 998 lb.   

The decision is important becasuse if it decided that rounding is to the net weight (i.e., after 
subtraction of tare) then there is only one correct answer and that is 998 lb.  If rounding of tare 
is permitted, then both net results would be considered correct (that is, 998 would still be 
considered acceptable due to the exception allowed by Scales Code paragraph S.1.2.1.)   
 
NCWM  Pub 14 DES Section 31. currently specifies the following: 

 

In applying these principles, it is acceptable to: 

• Round the indicated and printed tare values to the nearest appropriate net weight 
scale division. 

 

In reviewing this example during the 2016 NTEP Lab meeting, Darrell indicated that the net 
result could be either 998 lb or 1 000 lb.  For the net result to be 1 000 lb, the 12 lb tare must 
round to the nearest value of d in the second weighing range (10 lb).  That is, rounding would 
have to occur before subtraction of tare from gross.  If rounding occurred after subtraction, then 
the only acceptable answer would be 998 lb.  A 2 lb rounding error is significant because it 
represents approximately 0.2 % of the net load.  Review answers again with Darrell just to 
confirm he believes both answers are correct.    

  
Which is correct?  What is the rule or principle that applies? 
 
 

 
• The value of the scale division for the net weight, whether positive or negative, must be 

displayed in scale divisions consistent with the weighing segment in which the net 
weight falls. 

•  If a tare value can be cleared when a load is on the platform, a clear indication that the 
tare value has been eliminated must be provided. 

• In all cases, any displayed or recorded net weight value must be in mathematical 
agreement with the gross and tare values indicated or recorded (i.e., gross - tare = net).   

o This applies to both when a tare value and the resulting net weight value fall in 
the same WS (i.e., WS1) and when a tare value and the resulting net weight 
value fall in different WSs (e.g., tare in WS1 and the resulting net weight in WS2) 
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• A multi-interval scale may indicate and record tare weights in a lower weighing segment 
(WS) and net weights in a higher WS and provide a mathematically correct net weight 
result in accordance with the examples provided in HB 44 Scales Code paragraph S.1.2.1. 
Digital Indicating Scales, Units. 

The following examples are provided to better show how these principles apply:     
 

Consider the following capacity statements marked on a multi-interval scale for Examples A-D 
shown in the table below: 

WS1 0-5 lb x 0.002 lb 
WS2 5 – 10 lb x 0.005 lb 
WS3 10 – 30 lb x 0.01 lb  

 

Example A 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb 13.38 lb 

Tare - 0.122 lb - 0.122 lb 

Net 13.258 lb 13.26 lb 

In the “Acceptable” column 13.258 lb has been rounded 
up to the nearest scale division of WS3. 

Example B 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb 13.38 lb 

Tare -0.004 lb -0.004 lb 

Net 13.376 lb 13.38 lb 

In the “Acceptable” column 13.376 has been rounded 
up to the nearest scale division of WS3. In this case, 
the scale clears the tare value once the load is applied.  
The scale is required to provide a clear indication of 
that it has done so.  

 

Example C 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb  13.38 lb 

Tare -0.006 lb - 0.006 lb 

Net 13.374 lb 13.37 lb 

In the “Acceptable” column 13.374 has been rounded 
to the nearest scale division of WS3. 

Example D 
Displayed and/or Printed 

 Actual Acceptable 

Gross 10.54 lb 10.54 lb 

Tare - 0.626 lb - 0.626 lb 

Net 9.914 lb 9.915 lb 

In the “Acceptable” column 9.914 has been rounded to 
the nearest scale division of WS2. 

 
In each of the examples shown above, the net values shown beneath both “Actual” and 
“Acceptable” would be considered the only acceptable results given the principles of tare on 
a multi-interval scale. 
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Push-button (Semi-automatic) Tare 

• There are no capacity limitations for semi-automatic tare.  Tare may be taken to the 
capacity of any WS. 

• A semi-automatic tare rounds the weight of the object being tared to the closest value 
in the range where taken. 

• Entries of tare shall be to the value of the displayed scale division of the WS in which the 
tare is taken and then rounded to the closest value of the displayed scale division in the 
WS in which the net weight results once a load is applied.    

• In all cases, any displayed or recorded net weight value must be in mathematical 
agreement with the gross and tare values indicated or recorded (i.e., gross - tare = net).   

• The value of the scale division for the net weight, whether positive or negative, must be 
displayed in scale divisions consistent with the weighing segment in which the net 
weight falls.  

 

Multiple Range Scales 

• It is important to think of each weighing range of a multiple range scale as if a single 
scale.  There are multiple range scales in which the range is manually selected and there 
are those in which the range changes automatically with the amount of load applied.   

o For those in which the range is manually selected, tare can only be taken to the 
value of the displayed scale division of the range selected.   An attempt to enter 
a keyboard (or programmable) tare value that differs from the value of the 
displayed scale division can either be rejected or rounded and accepted to the 
closest value of the displayed scale division. 

o For those in which the range changes automatically, the scale must only accept a 
tare entry to the displayed scale division of the range in which the tare value 
falls.  A tare entry accepted in a lower WR will automatically round to the 
nearest displayed scale division of a higher weighing range once the application 
of a load causes the net weight indication to breach the higher WR.  However, if 
the applied load is then decreased, the value of the tare scale division (that was 
previously rounded to the higher WR) must not change, nor shall the value of the 
displayed net weight scale division change to that of the lower WR.   

o If a tare value can be cleared when a load is on the platform, a clear indication 
that the tare value has been eliminated must be provided (What constitutes a 
clear indication that tare has been removed?   
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Both Multi-Interval and multiple range scales 

• The tare mechanism shall only operate in a backward direction with respect to the 
zero-load balance condition of the scale. 

• Scales must provide a clear indication that tare has been taken. 

• If tare is set to zero, there must be a clear indication that tare has been removed. 
• If a tare value can be cleared when a load is on the platform, a clear indication that the 

tare value has been eliminated must be provided. What is not known is how the scale 
will identify the quantity being displayed once tare is erased.  I believe some scales 
revert back to a gross.  What constitutes a clear indication that tare has been removed?   
Under what conditions would NTEP accept the deletion of a tare entry?   

• Scales designed to automatically clear tare, shall be designed to prevent the clearing of 
tare until a complete transaction has been indicated.     

• A pre-programmed tare cannot replace a manually entered tare without obvious 
indication. 

• The tare weight plus the net weight must always equal the gross weight.  In all cases, 
any displayed or recorded net weight value must be in mathematical agreement with 
the gross and tare values indicated or recorded (i.e., gross - tare = net).   

• Keyboard and programmable tare entries must be visible at some point in the 
transaction so the entry can be verified. (Re: DES Section 48).  Do you agree that this 
principle also applies to multi-interval and multiple range scales? 
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Attachments to Agenda Item 3 Minimum Platform Area. 

• Pdf copy of the 2009 proposal submitted by Mr. Luthy (Brechbuhler Scales) 
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• Excerpt from the 2009 Weighing Sector Meeting Summary 

11. PUB 14 - MINIMUM PLATFORM AREA (SECTION LENGTHS) PARAMETER 
SECTIONS 8.1., 8.2., AND 8.3. 

Source:  Mr. Ed Luthey, Brechbuhler Scales 

Background:  Brechbuler Scales is questioning why the minimum platform area on a vehicle scale is limited to 
50 % of the device that was tested.  For example, a 70’ x 10’, 3-section vehicle scale was evaluated and passes type 
evaluation.  The CC would then list the minimum platform size as 350 ft2 or list the minimum L x W scales that 
would comply with the Pub 14 criteria.   Under the Pub 14 language, the applicant would have to submit a smaller 
second scale if they wanted 10’ x 10’, 2-section scale listed on the CC.   

The submitter of the item believes that there is no technical justification for the limitation.  Brechbuhler Scales 
submitted a proposal to eliminate the 50 % minimum platform area restriction as shown in the recommendation 
below: 

8.1. Additional criteria for vehicle scales, railway track scales, combination vehicle/railway 
track scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  

A CC will apply to all models having:  

a. nominal capacities up to 135 % of evaluated capacity; 
b.  a platform area for any two section portion no less than 50 percent of smallest two section 

portion incorporated in the device evaluated. 
c. widths up to 120  % of the width of the platform tested; 
d. lengths 150 % of the length of the platform tested; 
e. a span between sections is not more than 20 % greater than the equipment evaluated; 

Discussion:  Mr. Steve Cook, NIST Technical Advisor, reported on past Publication 14 language and WS 
discussions on this item.  Mr. Cook noted that the above referenced language has been in Publication 14 since its 
earliest publication.  Additionally, he found references to the current language as far back as 1983 in the notes of 
the National Type Approval work group.  The National Type Evaluation work group included NIST, Weights and 
Measures Officials, scale manufacturers, and load cell manufactures.  Mr. Cook contacted some of the work group 
participants (Richard Suiter and Henry Oppermann) to inquire if they recall the justification for the accepted 
language and report any additional information during the WS meeting.  They recalled that it was agreed that a 
lower limit was needed and that the selections of the 50 % lower limit was not based on any technical justifications.  
Mr. Truex was concerned that completely eliminating the lower limit for platform area may result in variations in 
sizes that may be used in unsuitable applications (e.g., a small Class III L vehicle scale used in a Class III platform 
scale application.).  The WS agreed with Mr. Langford’s suggestion of seven-foot minimum length. 

Conclusion:  The Sector agreed to amend the criteria in DES Technical Policy 8.1.b and c by deleting 8.1.b. 
and adding “lengths no shorter than 7” . . .” to 8.1.c. since the platform area is deleted.  This recommendation 
can be found in Appendix A - Agenda Item 11. 
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Appendix A: Agenda Item 11. 

8.1. Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track 
scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  

A CC will apply to all models having:  

a. nominal capacities up to 135 % of evaluated capacity; 
b. a platform area for any two section portion no less than 50 percent of smallest two section 

portion incorporated in the device evaluated. 
bc. widths up to 120 % of the width of the platform tested; 
cd. lengths no shorter than 7’ and up to 150 % of the length of the platform tested; 
de. a span between sections is not more than 20 % greater than the equipment evaluated; 

 

• Excerpt from the 2009 WS Meeting Report of DRAFT Brief Summary and Actions Items as 
reported by Steve Cook (NIST Technical Advisor, retired) 

National Type Evaluation Technical Committee 
Weighing Sector 

August 25-27 2009, Columbus Ohio 
DRAFT Brief Summary and Action Items 

Item Subject Conclusion/Action1 Who Date 

1 Load Cell Creep 
Recovery 

Sector supports proposed changes to Pub 14. Cook 11-09 
Sector supports proposed editorial changes (as 
amended) to Pub 14. Cook 11-09 

... … … … … 

11. 

Pub. 14 - Minimum 
Platform Area 
(Section Lengths) 
Parameter Sections 
8.1., 8.2., and 8.3. 

The Sector agreed to amend the criteria in DES 
Technical Policy 8.1.b and c by deleting 8.1.b. 
and adding “no shorter than 7’ to c.  

Cook 11-09 

… … … … … 
1Recommended changes to Publication 14 will be submitted by the NIST Technical Advisor to the NTEP 
Administrator for review and distribution to the NTEP Committee prior to the 2010 NCWM Interim Meeting. 
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NEXT MEETING: 
The Sector agreed to hold its next meeting …TBD 
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National Type Evaluation Program (NTEP) 
Weighing Sector Meeting Summary   

August 21-23, 2018 / Louisville, KY 

INTRODUCTION 

The charge of the NTEP Weighing Sector is important in providing appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code, 2.20 Scales, 
2.22 Automatic Bulk Weighing Systems, and 2.24 Automatic Weighing Systems.  The Sector’s recommendations will 
be presented to the National Type Evaluation Program (NTEP) Committee each January for approval and inclusion in 
NCWM Publication 14 Technical Policy, Checklists, and Test Procedures for national type evaluation. 

The Sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the NTEP 
Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other registered 
parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 

Table A 
Table of Contents 

Title of Contents  Page 

INTRODUCTION ....................................................................................................................................................... 1 
CARRY-OVER ITEMS .............................................................................................................................................. 3 

 Recommended Changes to NCWM Publication 14 Based on Actions at the 2018 NCWM Annual 
Meeting .................................................................................................................................................... 3 
1.a. SCL-6 S.1.2.2.3. Deactivation of a “d” resolution ........................................................................ 3 

 NCWM Publication 14 DES Section 31 Multi-Interval Scales ................................................................ 5 
NEW ITEMS .............................................................................................................................................................. 12 

 NCWM Publication 14 DES – Section 11. Indicating and Recording Elements – General   Section 
11.18. ...................................................................................................................................................... 12 

 NCWM Publication 14 DES – Technical Policy Section 8. Weighing Systems, Scales or 
Weighing/load-receiving elements Greater than 30 000 lb Capacity ..................................................... 13 

 Elimination of the Temperature Range that NTEP Initially Evaluates Devices From All Current and 
Future NTEP Certificates of Conformance (CC) ................................................................................... 15 

ADDITIONAL ITEMS AS TIME ALLOWS ......................................................................................................... 17 
 Scales Designed with Primary Scale Functions Accessible from a Sub-Screen and Marking of 

Operational Controls, Indications, and Features .................................................................................... 17 
 Application of NIST Handbook 44 Requirements to Class I and II Scales Equipped with a Value of “d” 

that Differs from “e” .............................................................................................................................. 18 
 Applying the vmin Relationship Formula Exception to the Automatic Weighing Instruments Code ...... 21 

ATTACHMENTS ...................................................................................................................................................... 24 
Attachment to Agenda Item 2. NCWM Publication 14 DES Section 31 Multi-Interval Scales ......................... 24 

ATTENDEE LIST 2018 MEETING ........................................................................................................................ 29 
NEXT MEETING: .................................................................................................................................................... 32 



NTEP 2019 Interim Meeting Agenda 
Weighing Sector Meeting Summary 
 

NTEP - 2 

 

Table B 
Glossary of Acronyms and Terms 

 
Acronym Term Acronym Term 

ABWS Automatic Bulk Weighing Systems NCWM National Conference on Weights and 
Measures 

AREMA American Railway Engineering 
Maintenance-of-Way Association NIST National Institute of Standards and 

Technology 
AWS Automatic Weighing Systems NTEP National Type Evaluation Program 

CC Certificate of Conformance OIML International Organization of Legal 
Metrology 

DES Digital Electronic Scales OWM Office of Weights and Measures 
HB 44 NIST Handbook 44 R Recommendation 

IZSM Initial Zero-Setting Mechanism SS National Type Evaluation Program  
Software Sector 

LMD Liquid Measuring Device S&T Specifications and Tolerances 
Committee 

MC Measurement Canada SMA Scale Manufacturers Association 

MRA Mutual Recognition Agreement WS National Type Evaluation Program 
Weighing Sector 
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Details of All Items 
(In order by Reference Key) 

CARRY-OVER ITEMS 

 Recommended Changes to NCWM Publication 14 Based on Actions at the 2018 NCWM 
Annual Meeting  

Source:  
Mr. Richard Harshman, National Institute of Standards and Technology (NIST) Technical Advisor will provide 
the Sector with specific recommendations for incorporating test procedures and checklist language based upon 
actions of the 2018 NCWM Annual Meeting.  The Sector is asked to briefly discuss each item and, if appropriate, 
provide general input on the technical aspects of the issues. 

1.a. SCL-6 S.1.2.2.3. Deactivation of a “d” resolution 

Source: 
2018 S&T Committee Final Report 

Background/Discussion: 
In 2017, OWM received indication there exists in the commercial marketplace some Accuracy Class II scales 
equipped with a “d” value that differs from “e,” which fail to round properly (i.e., to the nearest increment) if the 
“d” value is deactivated such that only the “e” value is displayed.  OWM was made aware of this concern while 
researching a proposal on the 2017 S&T Committee’s agenda which would require the value of “e” to be equal 
to “d” on Class I and Class II scales used in a direct sale application (i.e., one in which both parties are present 
when the quantity is determined).  That proposal, shown below, was later adopted and added to the Scales Code 
in 2018.      

S.1.2.2.2. Class I and II Scales used in Direct Sales. When accuracy class I and II scales are used in 
direct sale applications the value of the displayed division “d” shall be equal to the value of the 
verification scale interval “e.” 

 (Added 2017) (Nonretroactive as of January 1, 2020.  To become retroactive as of January 1, 2023 
 

The adoption of new paragraph S.1.2.2.2. in 2017 along with having learned of the possible round off problem 
resulting from the deactivation of the “d” resolution on some scales prompted OWM to propose adding a new 
specification paragraph to the Scales Code in 2018 to make officials and scale technicians aware of this concern.   

At its 2018 Annual meeting, the NCWM voted to add OWM’s proposed new paragraph S.1.2.2.3. Deactivation 
of a “d” Resolution, which prohibits the deactivation of a “d” resolution on a Class I or II scale equipped with a 
scale division value “d” that differs from the scale verification interval “e” if such action causes the scale to round 
improperly (i.e., to a value other than the closest “e” interval). The following paragraph was adopted at the 2018 
NCWM Annual Conference: 

S.1.2.2.3. Deactivation of a “d” Resolution. -  It shall not be possible to deactivate the “d” resolution 
on a Class I or II scale equipped with a value of “d” that differs from “e” if such action affects the 
scale’s ability to round digital values to the nearest minimum unit that can be indicated or 
recorded as required by paragraph G-S.5.2.2. 
(Added 20XX) 
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Recommendation: 
There are two suggested recommendations for the Sector to consider as follows: 
 
1. Provide an explanation in the appropriate section of NCWM Publication 14 DES of how NTEP evaluators 

can readily determine if the “d” value on a Class I and Class II scale (in which the values of d and e are 
different) can be disabled (deactivated).   Regarding this first recommendation, the Sector may also want to 
recommend the checklist portion of NCWM Publication 14 DES include an area for an evaluator to enter the 
values of “d” and “e” for Class I and Class II scales.      

 
Technical Advisor’s note: As mentioned in last year’s Weighing Sector Agenda for item 1.a. 3200-2 
Verification Scale Interval, OWM checked with one U.S. scale manufacturer concerning whether or not the 
Class I and II scales it currently produces would round properly if the “d” resolution were disabled (or 
deactivated) on those Class I and II scales in which the value of “d” differed from “e.” The manufacturer 
reported that there was no possible means of disabling the “d” resolution on any of the models of Class I 
and II scales it manufactures in which the value of “d” and “e” are different.   
 

2. Add new type evaluation criteria to NCWM Publication 14 DES that establishes whether a Class I and Class 
II scale rounds properly should the “d” value be deactivated.     

 
 
Discussion/Conclusion: 
Mr. Rick Harshman provided OWM’s interpretation of new paragraph S.1.2.2.3., which had originally been 
proposed by OWM as the result of the NCWM adopting paragraph S.1.2.2.2. in 2017.  Mr. Harshman explained 
that it was OWM’s understanding that some, but not all Class I and Class II scales, in which the value “e” and 
“d” are different, fail to round properly (i.e., to the closest value of “e”) if the “d” value is disabled or turned off.  
OWM felt it necessary to add paragraph S.1.2.2.3. to make officials and service technicians aware of this potential 
issue because the disabling of the “d” resolution only causes this effect on some, and not all, Class I and II scales.   
 
 Mr. Harshman said he thought it was important that the Sector first agree on the application of paragraph 
S.1.2.2.2. because he sensed from the discussions at last year’s Sector meeting concerning the adoption of this 
paragraph there might be differences in how some might think the paragraph is intended to be applied.  He then 
provided a handout to members of the Sector which included page 2 of the NTEP Certificates of Conformance 
(CC) for two different Class II scales.  Page 2 included a table listing the various models for which the CC applied 
and their associated values of “d” and “e.” Some of the models included in the table had different values of “d” 
and “e” and others specified the same value.  Mr. Harshman indicated that OWM’s interpretation of paragraph 
S.1.2.2.2. is that only the models having the same value of “d” and “e” would comply with paragraph S.1.2.2.2. 
as of its date of enforcement.  That is, paragraph S.1.2.2.2. would not allow someone to simply disable the “d” 
resolution so that only “e” were displayed to enable the scale to be used in a direct sale application.  The paragraph 
specifies the two values must be equal and the information provided on CC confirms whether they are or aren’t 
equal.      
 
This prompted several members of the Sector to offer opinions on how they viewed the proper application of 
paragraph S.1.2.2.2. and to raise questions about OWM’s interpretation of it.  Most comments suggested a belief 
that it should be acceptable to disable the “d” value and still be able to comply with paragraph S.1.2.2.2.  It was 
also suggested, and several members agreed, that the paragraph was improperly worded to specify “e” and “d” 
values had to be equal.   The intent of paragraph S.1.2.2.2. is not to require “e” and “d” to be the same value, but 
rather the paragraph should specify when “e” and “d” are different values, only the “e” value can be displayed on 
Class I and Class II scales used in a direct sale application.  Others agreed with this assertion, at which time Mr. 
Darrell Flocken (NCWM) and Mr. Harshman offered to work on a draft NCWM Form 15 together to amend the 
paragraph to reflect the Sector’s technical position on this issue.  It was also suggested that the mechanism to 
disable/enable the “d” resolution needed to be secured (i.e., behind whatever means of security is provided).  A 
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final concern relating to Sector’s plan to amend paragraph S.1.2.2.2. to allow for the disabling of the “d” resolution 
is the effect this might have on the display of values for scales that differentiate values of “d” and “e.”  Mr. 
Flocken felt this concern could very easily be addressed by scale manufacturers.  One means would be for 
manufacturers to use two different lenses; one which blocks the display of the “d” resolution and the other, which 
doesn’t.   Software would control the proper rounding of values on those versions in which the “d” value is 
disabled.  
 
With respect to the two suggested recommendations pertaining to this item included on the agenda, no immediate 
changes are being recommended by the Sector to any parts of NCWM Publication 14 at this time.  In discussing 
the first recommendation, Mr. Flocken stated that he believed the easiest means for an evaluator to determine if 
the “d” resolution has been disabled would be to include an area on the NTEP application for an applicant to 
provide values of “d’ and “e.”  From this information, an evaluator would be able to tell if the resolution had been 
turned off on a scale under evaluation.  Mr. Tom Buck (NTEP evaluator from OH) suggested possibly adding an 
area on the checklist for the evaluator to include values of “d” and “e.”   In discussing the second suggested 
recommendation, it was agreed that the procedures for testing discrimination in NCWM Publication 14, DES 
paragraph 44.2, and subparagraphs 44.2.1. and 44.2.2. would disclose if a scale is rounding improperly.  It was 
also agreed that on a Class I and II scale in which the values of “e” and “d” are different and both values are 
displayed, there would be no need to test discrimination based on the “e” value because the “d” value would 
provide indication of the applied load between values of “e.”  

 

 NCWM Publication 14 DES Section 31 Multi-Interval Scales 

Source:   
Measurement Canada/Canada (2015) 
 
Background: 
This item appeared as Agenda Item 10 on the 2015 NTEP Weighing Sector Agenda.  During the 2015 Weighing 
Sector Meeting, Mr. Pascal Turgeon (MC) identified conflicts in various parts of NCWM Publication 14, DES 
Section 31. Multi-Interval Scales and suggested some changes be made to NCWM Publication 14 based on the 
type evaluation criteria developed and used by MC in their evaluation of a tare feature on a multi-interval scale.  
The conflicts identified by MC were disclosed during a routine general maintenance of the Canadian documents, 
and in particular, the requirements pertaining to multi-interval scales.  Noting the importance of being careful not 
to change something that could conflict with Handbook 44 or NCWM Publication 14 because of the US and 
Canadian Mutual Recognition Agreement, MC requested an interpretation of the following sections of NCWM 
Publication 14, which it viewed as conflicting:   
 

• The preamble to Section 31 contains examples and clauses that conflict with the requirements set out in 
31.1. and 31.2. For example, the tare calculation example shows a net weight value that is not consistent 
with the scale interval of the weighing segment in which it falls, but both 31.1. and 31.2. require that it 
be consistent. The preamble also states that "Except for semi-automatic tare, all tare values shall not 
exceed the maximum capacity of the first weighing segment" whereas as 31.1.5. states "Tare may be 
taken to the maximum capacity of the smallest weighing range (segment) of the scale," leading to another 
contradiction 

 
• Another issue with Section 31 is the applicability of 31.1. vs 31.2. It seems to be implied that either one 

or the other applies, depending on how the device operates, but it is not clear. It seems that 31.1. applies 
to devices that display all three values, while 31.2. is for devices that only display in one mode. However, 
review of the sub-clauses in each section show that this isn’t correct (e.g. 31.1.9. refers to scales that 
only show net weight). We feel that Section 31 needs to be reviewed to consolidate redundant clauses 
and clearly state the applicability of 31.1. and 31.2. 

 
• A final recommendation made by Mr. Pascal at the 2015 Sector meeting was to move 31.1.9. and all its 

subparts to 31.2. since all of 31.1.9. applies to scales that display or record only net weight values and 
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31.2. applies to scales that indicate in only one mode (gross or net).  This recommendation to be 
considered by the work group as part of their review and further development of Section 31.   

 
At its 2015 meeting, the Sector agreed to form a small work group to further develop the checklist and eliminate 
inconsistencies after reviewing NCWM Publication 14 Section 31 for consistency.    
 
The following members of the Sector volunteered to participate on the work group at the meeting: 
 

Tom Buck (OH) 
Scott Davidson (Mettler-Toledo) 
Paul Lewis (Rice Lake Weighing) 
Pascal Turgeon (MC) or (Justin Rae) 
Rick Harshman (OWM) 

 
Much of the Sector’s discussion of this item at the 2016 WS meeting revolved around a revised draft document 
developed by Mr. Harshman (NIST Technical Advisor) titled, “Principles of Tare - Multi-Interval and Multiple 
Range Scales.” This document was provided as an attachment to the Sector’s 2016 agenda.  Mr. Harshman 
reported he had developed the draft document in hopes that if agreement could be achieved on some basic 
principles of tare for the different types of tare operation, e.g., keyboard, push-button, etc., it might make it easier 
to identify in NCWM Publication 14 those requirements that deviate from the agreed upon principles that they 
could then be eliminated.  That is, if U.S. scale manufacturers could agree on some basic principles of how tare 
is to operate on multi-interval and multiple range scales, these principles could quite possibly help resolve the 
conflicts that had been identified by MC in NCWM Publication 14.   They might also be used to help establish a 
means of grouping together the different tare requirements in NCWM Publication 14 by tare type, should someone 
wish to take on this effort, so they are better organized and can be more easily followed.   
 
Several of the scale representatives, upon being asked to provide input on the “Principles of Tare” document 
drafted by Mr. Harshman, indicated that they were not familiar enough with how their scales determined net 
weight under the different conditions outlined and would therefore need to consult with engineering staff and 
report back at some later date.  Consequently, it was agreed this item could not be concluded during the 2016 
meeting because it required additional input from the US scale manufacturers.  As a result, the Sector agreed this 
item would remain on its agenda in 2017 as a carryover item.   
 
Mr. Robert Meadows (KS) and Mr. Eric Golden (Cardinal Scale Manufacturing, LLC) were added as new 
participants to the tare work group in 2016. Additionally, Mr. Darrell Flocken (NCWM) offered to assume lead 
of the work group after Mr. Harshman requested to step down due to a staffing shortage within the Legal 
Metrology Devices Program of OWM.   
 
See the Sector’s 2015 and 2016 Meeting Summary for additional details.   
 
During the Sector’s 2017 meeting, members received an update from Mr. Flocken on this item.  He reported that 
he had been able to contact a few U.S. scale manufacturers to discuss with them the operational characteristics of 
tare taken on single range, multiple range, and multi-interval scales.  This contact was made to try and determine 
if US scale manufacturers are consistent in how tare is designed to operate for the different kinds of tare offered 
(e.g., semi-automatic, manually-entered, etc.) on scales manufactured by US companies.  Mr. Flocken noted that 
based upon those discussions, he did not believe, US scale manufacturers are consistent in how they’ve designed 
tare to operate for the different kinds of tare and particularly as an operational feature on multi-interval and 
multiple range scales.  He further reported that he didn’t believe scale manufacturers necessarily needed to agree 
on the specifics of how tare should operate to be able to resolve the conflicts identified by MC.   
 
Mr. Flocken suggested the Sector consider splitting the item into two separate and distinct parts and trying first 
to resolve the more immediate concern of the two; that being, the existence of conflicts in NCWM Publication 14 
DES associated with the taking of tare on multi-interval scales.  The second part, which would likely take longer 
to resolve and could be worked on as time permits and at a less accelerated pace, is for the weights and measures 
community to agree on some basic principles of how different types of tare are to function on multi-interval and 
multiple ranges scales.  Once basic principles of tare have been established, the Sector could then propose 
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additional changes, as needed, to NIST HB 44 and NCWM Publication 14 DES.  Members of the Sector agreed 
to the approach suggested my Mr. Flocken.   
 
Mr. Flocken then shared his understanding of how single range scales, multiple range scales, and multi-interval 
scales typically function when different types of tare is taken.   The following are some significant points made 
by Mr. Flocken relating to the conflicts identified by MC:   
 

• There is an exception in HB 44 to requiring the value of a scale division to be expressed as 1, 2, or 5, (or 
a decimal multiple or submultiple of 1, 2, or 5) for net weight indications and recorded representations 
calculated from the gross and tare weight indications when the scale division of the gross weight is 
different from the scale division of the tare weight(s) on multi-interval or multiple range scales. For 
example, a tare may be taken in a lower weighing segment or range and then subtracted from the gross 
indication in a higher weighing segment or range and the net weight result be mathematically correct 
and expressed to a value other than 1, 2, or 5 (or a decimal multiple or submultiple of 1, 2, or 5).  This 
exception is provided in Scales Code paragraph S.1.2.1. Digital Indicating Scales, Units.  MC 
requirements provide no such exception; so, in this regard, MC requirements are different than U.S.  
   

• A rounding problem occurs on a multiple range scale having three ranges when the scale division values 
of the three ranges are 1 lb, 2 lb, and 5 lb, when the scale user enters a 1 lb tare and the applied load is 
in the 5 lb range.  The problem created from this scenario is that the scale will zero the tare, which isn’t 
permitted. 

 
• Hand-entered tare cannot be taken above the capacity of weighing segment one on a multi-interval scale, 

however, semi-automatic tare (i.e., push-button tare) can be taken in any weighing segment. 
 
Mr. Flocken acknowledged that different scale manufacturers may design tare to operate somewhat differently 
than he had described, especially with respect to multi-interval scales. 
 
Mr. Flocken then requested Mr. Turgeon identify the different conflicting sections of Publication 14 DES.  He 
also asked members of the Sector to consider possible solutions to those conflicts as Mr. Turgeon identified and 
described each one.  The following three conflicts were identified, and possible solutions discussed:    
 

1. The preamble to Section 31 contains examples and clauses that conflict with the requirements set out in 
subsections 31.1. and 31.2. For example, the tare calculation example shows a net weight value that is 
not consistent with the scale interval of the weighing segment in which it falls, but both 31.1. and 31.2. 
require that it be consistent. 
 
Possible Solution:  Identify within subsections 31.1. and 31.2. an appropriate location to add a sentence, 
similar to the following, appearing in HB 44 Scales Code paragraph S.1.2.1.: 
 
The requirement that the value of the scale division be expressed only as 1, 2, or 5, or a decimal multiple 
or submultiple of only 1, 2, or 5 does not apply to net weight indications and recorded representations 
that are calculated from gross and tare weight indications where the scale division of the gross weight 
is different from the scale division of the tare weight(s) on multi-interval or multiple range scales.  
  

2. The preamble to Section 31 also states that "Except for semi-automatic tare, all tare values shall not 
exceed the maximum capacity of the first weighing segment (WS1);" whereas, 31.1.5. states "Tare may 
be taken to the maximum capacity of the smallest weighing range (segment) of the scale," leading to 
another contradiction. 
 
Possible Solution: Consider adding the words, “Except for semi-automatic tare” as a lead in to the 
sentence in 31.1.5.  
 

3. Another issue with Section 31 is the applicability of 31.1. versus 31.2.  It seems to be implied that either 
one or the other applies, depending on how the device operates, but it is not clear. It seems that 31.1. 
applies to devices that display all three values, while 31.2. is for devices that only display in one mode.  
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However, review of the sub-clauses in each section show that this isn’t correct (e.g., 31.1.9. refers to 
scales that only show net weight). We feel that Section 31 needs to be reviewed to consolidate redundant 
clauses and clearly state the applicability of subsections 31.1. and 31.2. 
 
Discussion/Possible solution: It is believed that subsection 31.1., at the time when first added to 
Publication 14 was intended to apply to scales equipped with a separate display for gross-, tare-, and net- 
weight indications and that subsection 31.2. was intended to apply to single display scales.  Most 
computing scales are equipped with only a single display and because 31.1.9. identifies “most computing 
scales” as the example of a scale that displays or records only net weight values, it is believed that 31.1.9. 
and all its subparts, should be part of subsection 31.2. rather than subsection 31.1.  Consequently, the 
agreed upon solution for this conflict is to move 31.1.9. and all its subparts to subsection 31.2.  
 

There was general agreement amongst Sector members that the possible solutions discussed for each of the 
conflicts identified by MC seemed appropriate.  Mr. Flocken, acknowledging the fact that members seemed to 
agree on the solutions to these issues, suggested that a new proposal to amend the pertinent sections of Publication 
14 be drafted and presented for consideration at the Sector’s 2018 meeting.  Members of the Sector agreed with 
his suggestion and Mr. Turgeon offered, at Mr. Flocken’s request, to draft a proposal that would address each of 
the conflicts.  
 
In concluding the discussion on this item, the NIST Technical Advisor shared the following concern:  Any 
agreement on the principles of how tare is to function on multi-interval and multiple range scales needs to take 
into consideration the weights and measures model law.  The law prohibits a person, by himself, or by his servant 
or agent, to sell, offer, or expose for sale less than the amount represented of any commodity or object.  In the 
case of a multi-interval or multiple range scale having to change a tare entered in a lower weighing range or 
segment in which the net weight happens to fall, if by changing the tare value (e.g., the scale rounds the tare down 
because the net result is in a higher weighing range) it causes customers to receive less product than the amount 
represented, might the manufacturer of that scale be held responsible?  Mr. Flocken and others agreed this concern 
needed to be part of the discussion on tare for multi-interval and multiple ranges scales.   
 
Recommendation: 
There are two recommendations suggested by the NIST Technical advisor as follows: 
 
Recommendation 1:   
Members of the Sector are asked to consider the following proposed changes drafted and submitted by Mr. 
Turgeon in an effort to eliminate the existing conflicts in NCWM Publication 14 DES: 
 

31.1. For scales that indicate in two modes (gross and net), Tthe 
requirements for the displayed scale division and the mathematical 
agreement of gross, tare, and net values depend on the information that 
can be displayed or recorded by the weighing system and may be 
summarized as follows: 

 

31.1.1. The number of scale divisions in each weighing range 
(segment) must meet Table 3 of the Scales Code. 

      Yes   No   N/A 

31.1.2. For all weighing segments, e must equal d.       Yes   No   N/A 
31.1.3. The scale division for gross and positive or negative net, 

weights for both increasing and decreasing loads must be 
displayed in scale divisions consistent with the weighing 
segment in which the weight falls. 

      Yes   No   N/A 

31.1.3. Weight indications at the break-over point of weighing 
ranges (segments) must be displayed properly. 

      Yes   No   N/A 

31.1.4. Except for semi-automatic tare, Ttare may be taken to the 
maximum capacity of the smallest weighing range (segment) 
of the scale. 

      Yes   No   N/A 
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31.1.5. Keyboard, programmable, and digital, tare entries, and tare 
stored in memory for multiple transactions must be 
consistent with the displayed division size. Incorrect entries 
may be rounded to the nearest displayed scale division or 
rejected. 

      Yes   No   N/A 

31.1.6. Devices equipped with a tare capability must, at all times, 
indicate and record values that satisfy the equation net = 
gross - tare. 

      Yes   No   N/A 

31.1.7. Devices equipped with a semi-automatic (push-button) tare 
must meet the tolerances for net loads for any tare value. 

      Yes   No   N/A 

31.1.8. Scales that display or record only net weight values (e.g., 
most computing scales.) 

 

31.1.8.1. May take semi-automatic (push-button) tare and 
gross values to the internal resolution of the scale. 
Printed and displayed net weights shall be rounded 
to the nearest division. OR 

      Yes   No   N/A 

31.1.8.2. May take all tare values to the displayed scale 
division. AND 

      Yes   No   N/A 

31.1.8.3. Must always begin with the lowest weighing 
segment on the device regardless of the amount of 
tare that is taken. 

      Yes   No   N/A 

 

  



NTEP 2019 Interim Meeting Agenda 
Weighing Sector Meeting Summary 
 

NTEP - 10 

 

31.2. For scales that indicate in only one mode (gross or net) while under 
load, the scale division for the net weight, whether positive or 
negative, must be displayed in scale divisions consistent with the 
weighing range in which the net weight falls. 

 

31.2.1. The number of scale divisions in each weighing range must 
meet Table 3 of the Scales Code. 

      Yes   No   N/A 

31.2.2. The scale divisions for both increasing and decreasing loads 
must be the same. 

      Yes   No   N/A 

31.2.3. Devices equipped with a tare capability must indicate and 
record values that satisfy the equation net = gross - tare. 

      Yes   No   N/A 

31.2.4. Devices equipped with semi-automatic (push-button) tare 
must meet the tolerances for net loads for any tare taken up to 
the tare capacity of the scale. 

      Yes   No   N/A 

31.2.5. Whenever semi-automatic (push-button) tare is taken and a 
scale is equipped with only a net display mode, the net weight 
values must always begin with the lowest weighing range on 
the device. 

      Yes   No   N/A 

31.2.6. Keyboard tare entries must be consistent with the displayed 
scale division. 

      Yes   No   N/A 

31.2.7. The scale division for the net weight, whether positive or 
negative, must be displayed in scale divisions consistent with 
the weighing range in which the net weight falls. 

      Yes   No   N/A 

31.2.8. Weight indications at the break-over point of weighing ranges 
must be displayed properly. 

      Yes   No   N/A 

31.2.9. For all weighing segments, e must equal d.       Yes   No   N/A 
31.2.10. Scales that display or record only net weight values (e.g., 

most computing scales.) 
 

31.2.10.1. May take semi-automatic (push-button) tare and 
gross values to the internal resolution of the scale. Printed 
and displayed net weights shall be rounded to the nearest 
division. OR 

      Yes   No   N/A 

31.2.10.2. May take all tare values to the displayed scale 
division. AND 

      Yes   No   N/A 

31.2.10.3. Must always begin with the lowest weighing 
segment on the device regardless of the amount of 
tare that is taken. 

      Yes   No   N/A 
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31. Multiple Range Scales 

 

Existing Table: 

Capacity x d:  Displayed and/or Printed 

WR1 = 0 – 4 kg x 2 g   Preferred Acceptable 

WR2 = 4 – 10 kg x 5 g  Gross 13.380 kg 13.380 kg 

WR3 = 10 – 20 kg x 10 g  Tare -3.814 kg -3.810* kg 

  Net 9.566 kg 9.570 kg 

 

 

Corrected Table: 

Capacity x d:  Displayed and/or Printed 

WR1 = 0 – 4 kg x 2 g   Preferred Acceptable 

WR2 = 40 – 10 kg x 5 g  Gross 13.380 kg 13.380 kg 

WR3 = 10 – 20 kg x 10 g  Tare -3.814 kg -3.810* kg 

  Net 9.566 kg 9.570 kg 

 

Note: The example of the scale build shown in Section 32 is incorrect. Multiple range scales, by definition, are 
scales that have more than one range, where each range starts at 0 and finishes to max of that range. The build 
example should show each range starting at “0”. 

Recommendation 2:   
Considering this item was split into two parts at last year’s Sector meeting, the second recommendation is to 
determine if the need still exists (or do scale manufacturers find it of benefit) to try and agree on some basic 
principles of how different types of tare are to function on multi-interval and multiple range scales.   Mr. Flocken 
reported last year that he did not believe US scale manufacturers are consistent in how they’ve designed tare to 
operate for the different kinds of tare and particularly as an operational feature on multi-interval and multiple 
range scales.  An effort to develop some basic principles was started in 2016 through the drafting of the document 
titled, “Principles of Tare - Multi-Interval and Multiple Range Scales,” which remains an attachment to this year’s 
agenda.  Is there a need to finish this effort?  Might such principles be used to help establish a means of grouping 
together the different tare requirements in NCWM Publication 14 by tare, so they are better organized and can be 
more easily followed?  Agreement on some basic principles might also be of use in identifying possible gaps in 
the evaluation of the different tare features associated with these scales.  
 
Discussion/Conclusion: 
Mr. Pascal Turgeon (MC) reviewed with members of the Sector the three remaining conflicts in Publication 14 
that MC had earlier identified and the solutions to each of these conflicts that had been agreed upon at last year’s 
Sector meeting.  He then reviewed the proposed changes he had submitted for consideration at this year’s meeting 
to resolve these issues.  Members of the Sector agreed that each change recommended resolved its associated 
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conflict.  Consequently, the Sector agreed to recommend all changes as proposed for adoption by the NTEP 
Committee. 
 
With regards to Recommendation 2, members of the Sector did not wish to continue efforts to try and come to 
agreement on some basic principles of tare operation on multiple range and multi-interval scales.  Several 
members acknowledged having little time available in their schedules to allocate to this effort given the time 
needed to work on assignments of greater priority.  It was stated that the document developed by OWM would 
be a useful starting point for future work should the need arise to complete this effort.  The Sector agreed to 
withdraw this part of the item from its agenda.  
 
  

NEW ITEMS 

 NCWM Publication 14 DES – Section 11. Indicating and Recording Elements – General   
Section 11.18. 

Source:   
NCWM/NTEP 

 
Background:  
NCWM Publication 14 identifies a test in Section DES, paragraph 11.18. that is not being performed. This test was 
identified by Measurement Canada in the mutual recognition evaluation checklist. NTEP does not perform this test; 
however, Measurement Canada would perform the test if appropriate for the device type submitted. 
 
Recommendation:   
It is recommended that paragraph 11.18., including all subparts of 11.18., be eliminated and all remaining 
paragraphs/subparagraphs of Section 11 be renumbered.  The following changes are suggested:   
 

11.18. In the event the indicating or recording element can be disconnected 
from the load cell(s) or weighing/load-receiving element (W/LRE) 
input(s) without the use of a tool or breaking a security seal, any 
weight indication or other information (error codes) that remains on 
the display shall not be interpreted, printed, or stored in memory as 
a valid weight. This should be tested and verified by disconnecting the 
load cell(s) or W/LRE(s) while the indicating element is displaying; a 
negative gross weight or error condition, a zero load condition, a 
positive gross weight, and an overload condition. 

 

11.18.1. First remove power from the indicating element, disconnect 
the load cell input or W/LRE, then reapply power to the 
indicating element. The indicating element should display an 
error code or other meaningless information that cannot be 
interpreted, printed or stored as a correct weight. 

      Yes   No   N/A 

11.18.1.1. Perform the test with the display at a gross load 
zero indication. 

      Yes   No   N/A 

11.18.1.2. Repeat the test with the indicator displaying the 
following conditions prior to removal of the load 
cell input. 

      Yes   No   N/A 

11.18.1.3. A negative gross weight or behind zero error 
indication. 

      Yes   No   N/A 

11.18.1.4. A positive gross weight.       Yes   No   N/A 
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11.18.1.5. An overcapacity indication.       Yes   No   N/A 
11.18.1.6. Reconnect the load cell. The display should 

indicate the correct weight or an error code or 
other meaningless information that cannot be 
interpreted, printed, or stored as a correct weight. 

      Yes   No   N/A 

11.1918. 

… 
 
Discussion/Conclusion:  
Mr. Darrell Flocken (NCWM), the submitter of this item, explained that the US NTEP weighing evaluators are 
no longer performing any of the tests proposed for deletion by this item and nor are the MC evaluators performing 
these tests.  US evaluators no longer perform these tests for fear of damaging an applicant’s equipment which 
could result in the evaluator and/or the NTEP lab being held responsible for the damage.   It was also reported 
these procedures had been developed by Germany many years ago at a time when it was believed the testing was 
needed; today this is not the case. Based upon these comments and hearing no opposition to deleting the 
procedures, the Sector agreed to recommend they be deleted.  
 

 NCWM Publication 14 DES – Technical Policy Section 8. Weighing Systems, Scales or 
Weighing/load-receiving elements Greater than 30 000 lb Capacity 

Source:   
Fairbanks Scales/Mr. Lou Straub  
Background: 

At the 2017 Weighing Sector meeting, Mr. Eric Golden (Cardinal Scales) submitted an item for consideration that 
would make changes to NCWM Publication 14.  The Weighing Sector agreed with this proposal and platform lengths 
no shorter than seven feet were added to DES Technical Policy - Section 8, Subsections 8.2. and 8.3.  During the 
review of this item in 2017, I questioned NTEP’s policy in Subsections 8.2. (scales greater than 200,000 lb capacity), 
which specifies the platform length for vehicle scales is only 100 percent of the length evaluated; however, for railroad 
track and the railway track portion of combination scales, the platform length is 150 percent of device evaluated.   
Also, Subsection 8.1. (scales over 30,000 lb and up to and including 200,000 lb) permits a platform length for all scale 
types to 150 percent of the device evaluated.   

Fairbanks Scales believes there is no difference in design of a non-module scale that supports the current restriction 
to 100% of the platform evaluated in Subsection 8.2.  The structural design of a 200,000 lb vehicle scale is really no 
different when you cross the “200,000 lb threshold” and manufacture a vehicle scale with a 250,000 lb capacity.  After 
further review of Subsections 8.1. and 8.2., why is the criteria (“nominal capacities”, “spans”, and “lengths”) for 
vehicle scales over 30,000 lb and up to and including 200,000 lb different than the criteria for vehicle scales over 
200,000 lb?  

I have reviewed the meeting notes from all previous NTEP Weighing Sector Meetings and I have discussed this item 
with Mr. Jim Truex (NTEP Administrator) at the NCWM Annual Meeting in July.  There does not appear to be any 
“documented” discussion or rationale on why the restrictions exist for “nominal capacities,” “spans,” and “lengths” 
in Subsection 8.2. for vehicle scales greater than 200,000 lb, but not for vehicle scales in Subsection 8.1. with 
capacities of 200,000 lb or less.     
 
I believe a better solution would be to have two sections in NCWM Publication 14; a section addressing criteria for 
non-module truck scales and a section that addresses criteria for module scales.   
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Recommendation:  

Amend Subsection 8.2. as follows: 

8.2. Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track scales, 
and other platform scales greater than 200 000 lb. 

 A CC Will Apply to All Models Having:  
a. Nominal capacities up to 135% of no greater than the evaluated capacity. 
b. Widths up to 120% of the width of the platform tested that of the device tested.3  
c. Lengths no shorter than 7’ and up to 100 150% of the length of the platform tested. 4 (for railway 

track and railway track portion of combination scales length to 150% of device evaluated.)  
d. Spans between sections of not more than 20% greater than the equipment evaluated. (for vehicle 

scale no greater than the device evaluated.) 
 

Notes For d: 
… 

 
Another option would be to combine Subsections 8.1. and 8.2.  The requirements found in NCWM Publication 14 
could be included in one section that addresses scales over 30,000 lb.  The following changes are suggested should 
members of the Sector prefer this alternative option:    

8.1.  Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track scales 
and other platform scales over 30,000 lb and up to and including 200 000 lb. 

 

A CC Will Apply to All Models Having: 
a.     Nominal capacities up to 135% of evaluated capacity. 
b.     Widths up to 120% of the width of the platform tested.3 

c.     Lengths no shorter than 7’ and up to 150% of the length of the platform tested. 
d.     A span between sections of not more than 20% greater than the equipment evaluated. 

 
8.2 Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track 

scales, and other platform scales greater than 200 000 lb. 

A CC Will Apply to All Models Having:  
a. Nominal capacities no greater than the evaluated capacity. 
b. Widths up to 120% of the width of the platform tested that of the device tested.3 
c. Lengths no shorter than 7’ and up to 100% of the length of the platform tested (for railway 

track and railway track portion of combination scales length to 150% of device evaluated.) 
d. Spans between sections of not more than 20% greater than the equipment evaluated (for 

vehicle scale no greater than the device evaluated.)4 
 

Notes For d: 
… 
Delete footnote 4 at the bottom of page DES 7 since this particular footnote appears only in Subsection 8.2. 
and does not appear in Subsection 8.1.  Footnote 3 would remain because it appears in Subsection 8.1.   
Renumber all subsequent subsections. 

 
Discussion/Conclusion: 
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Mr. Lou Straub (Fairbanks Scales) provided a brief summary of the reasons why he had submitted this item and 
asked if anyone was aware of why the NTEP criteria (“nominal capacities”, “spans”, and “lengths”) for vehicle 
scales over 30,000 lb and up to and including 200,000 lb would be different than the criteria for vehicle scales 
over 200,000 lb.   Mr. Straub reported, based upon conversations he had had with engineers at Fairbanks Scales, 
that the structural design of a 200,000 lb capacity vehicle scale is no different than that of a 250,000 lb capacity 
vehicle scale.  From a search of previous Weighing Sector summaries, he could find no justification supporting 
the different criteria.  He also reported that he had talked with Mr. Jim Truex (NTEP Administrator), and that he 
too could not provide reason for the different criteria.  Mr. Straub concluded by suggesting that the Sector 
recommend the changes proposed to Subsection 8.2., or, alternatively combine Subsections 8.1. and 8.2. as 
proposed by his alternative option.   No one was able to provide any justification for the different criteria.    
 
Mr. Darrell Flocken (NCWM) clarified that the subsections Mr. Straub was recommending being changed do not 
apply to modular scales.  They only apply to complete scales and there are few complete vehicle scales 
manufactured today that have capacities greater than 200,000 lb.  Mr. Flocken concluded the changes proposed 
would affect very few NTEP applications since most vehicle scales manufactured today having a capacity greater 
than 200,000 lb are modular scales.  Mr. Flocken also commented that he is not currently in favor of merging 
Subsections 8.1. and 8.2 together, although this might be considered sometime in the future.     
 
Mr. Eric Golden (Cardinal Scale Manufacturing) commented he supported the proposal to make the requirements 
consistent for vehicle and railroad track scales.   
 
The Sector agreed to recommend Mr. Straub’s proposed changes to Subsection 8.2 and also agreed to possibly 
combine Subsections 8.1. and 8.2. at some future date.   

 

 Elimination of the Temperature Range that NTEP Initially Evaluates Devices From All 
Current and Future NTEP Certificates of Conformance (CC)    

Source:   
NCWM/NTEP  
Background: 
Compliance with temperature requirements by NTEP is limited to temperatures that are no lower than − 10 °C and no 
higher than 40 °C.   This temperature range (− 10 °C to 40 °C) along with equivalent Fahrenheit values (14 °F to 
104 °F) is currently being specified on completed NTEP Certificates of Conformance at the bottom of the “Standard 
Features and Options” box included on the CC providing the equipment for which the CC applies met the evaluation 
criteria when tested at the lower and higher temperatures specified by this range.  Temperature limits is not a required 
marking on equipment meeting NTEP’s (limited) temperature requirements during type evaluation.  Additionally, the 
fact that NTEP does not perform testing at lower or higher temperatures than − 10 °C and 40 °C (14 °F to 104 °F) 
respectively, does not restrict use of the equipment once installed into commercial service to within this limited range 
of temperatures.   
 
Equipment is allowed to be installed and used outside of the limited temperature testing range of NTEP providing the 
equipment: 1) passed the NTEP  evaluation (i.e., NTEP performance tests) when tested at − 10 °C and 40 °C (14 °F 
to 104 °F); and 2) provides accurate results when tested in the field at temperatures outside the range in which NTEP 
performed temperature testing.  NIST Handbook 44 paragraph G-UR.1.2. Environment. addresses this issue by 
requiring equipment to be suitable for the environment in which it is used, which includes at temperatures outside the 
limited range that NTEP performs its evaluation.     
 
If equipment submitted to NTEP for type evaluation fails to comply with performance requirements when tested at  
− 10 °C and 40 °C (14 °F to 104 °F), the applicant is given the opportunity to specify to NTEP a narrower temperature 
range. Note: There are also situations where the device manufacturer requests a reduced temperature range within the 
limits specified in NIST Handbook 44, Scales Code, paragraph T.N.8.1.2. Once the applicant provides this 
information, NTEP then re-evaluates the equipment at the limits of that narrower range.  Providing the equipment 
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passes those performance tests, the applicant is required to mark the temperature limits on the equipment, which then, 
also limits use of that equipment to the temperature limits specified.  In this case, the narrower temperature range is 
specified on the completed NTEP Certificate of Conformance at the bottom of the “Standard Features and Options” 
box rather than the normal temperature range NTEP initially used.  If an official observes equipment being used 
outside the lower or higher temperatures specified by this narrower range, the official should stop the operator from 
using the device because a temperature limitation has been specified by the applicant and the equipment is being used 
inappropriately (outside of those limits).   

NTEP has received several questions and complaints providing indication that the values − 10 °C to 40 °C (14 °F to 
104 °F) are being misinterpreted as being the NTEP certified operating temperature.  Specifying these values on a CC 
is not intended to limit the use of equipment to within these temperatures if testing in the field proves the equipment 
is accurate when tested outside of these temperatures.  It is only when a narrower band has been specified and marked 
on the equipment that official action can be taken when that equipment is observed being used outside the range of 
temperatures marked.  
 
Recommendation:  
It is suggested that members of the Sector discuss the possibility of removing the “normal” temperature range values 
currently being listed at the bottom of the “Standard Features and Options” box on the first page of an NTEP 
Certificate of Conformance. 
The “normal” temperature range in which NTEP evaluates equipment is: − 10° to +40° C.  
It is also suggested Sector members discuss the possibility of only listing a reduced temperature range, if applicable, 
in this location on the certificate. The “normal” temperature would be mentioned in the Test Conditions portion of 
the CC as a test parameter.   
 
Discussion/Conclusion:  
Mr. Darrell Flocken (NCWM) explained to members of the Sector that NTEP performs temperature testing on 
equipment submitted for type evaluation at − 10 °C and 40 °C (14 °F and 104 °F) by placing the equipment into an 
environmental chamber and conducting performance testing at these temperatures.  If the equipment passes 
performance testing at − 10 °C and 40 °C (14 °F and 104 °F), the temperature range “− 10 °C to 40 °C” 
(14°F - 104 °F)  is being specified on completed NTEP Certificates of Conformance at the bottom of the “Standard 
Features and Options” box.  This temperature range was never intended to limit use of the equipment in commercial 
or law-enforcement applications where temperature extremes might exceed the temperatures NTEP uses to perform 
temperature tests.  Some, however, are interpreting this information as a limit for use, which it is not.  HB 44 
specifies equipment must be suitable for the environment in which it is used, making it permissible for equipment to 
be installed and commercially used in temperatures outside the limits tested by NTEP providing the equipment can 
perform to within applicable HB 44 tolerances when tested at these temperatures.   

Mr. Flocken also clarified that if equipment submitted for type evaluation fails NTEP temperature testing at − 10 °C 
and 40 °C, an applicant can specify a narrower temperature range and NTEP will then test at that range.  If the 
equipment passes performance tests at this narrower range, the submitter must specify the narrower range on the 
device for Class III, IIIL, and IIII scales in accordance with HB 44 Scales Code Table 6.3.a. Marking Requirements 
or in the operating instructions for Class I and II scales (in accordance with HB 44 Scales Code paragraph 
T.N.8.1.1.).  

Mr. Flocken noted this item only proposes when equipment is able to pass performance testing at NTEP’s “normal”  
temperature testing limits of − 10 °C and 40 °C (14 °F and 104 °F) that the range of these temperatures will no 
longer be included on the CC at the bottom of the “Standard Features and Options” box.   This temperature range 
will still be included on the CC on page 2 under the heading “Test Conditions.” It is only when a narrower range is 
specified will that range appear in the “Standard Features and Options” box on a CC. 
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In consideration of the explanation provided, the Sector agreed to recommend future completed NTEP CC’s exclude 
NTEP’s “normal” temperature testing limits of − 10 °C and 40 °C (14 °F and 104 °F) in the “Standard Features and 
Options” box and to only provide this information under “Test Conditions” on page 2 of the CC.  If, however, a 
narrower temperature range is specified, it will continue to be listed in the “Standard Features and Options” box on 
the CC.  

ADDITIONAL ITEMS AS TIME ALLOWS 

If time permits, OWM, NTEP and/or other groups would appreciate input from the WS on the weighing-related issues 
that are outlined in the remaining agenda items below.  For each item in this section, the Sector is asked to review the 
item and consider providing input that might assist these groups. 

 Scales Designed with Primary Scale Functions Accessible from a Sub-Screen and Marking of 
Operational Controls, Indications, and Features  

Source:  
NTEP/OWM 
 
Background: 
In the Fall of 2017, NTEP requested feedback from OWM concerning the zeroing features made available by design 
on a small capacity retail-computing scale having three different means to zero the scale as follows: 

1. The power on/off switch accessed from one of the exterior sides of the scale identified as such using an 
acceptable symbol.  There was also an adhesive label, which specified “zero” positioned immediately 
above the on/off power switch.   

2. A push-button (semi-automatic) zero accessible from a sub-screen (not the main screen).  To access the 
sub-screen, it was necessary for the operator to press a hidden touchscreen key (store logo) on the main 
screen.  

3. Pressing and hold the weight value being displayed.  This semi-automatic zeroing feature was not identified 
anywhere on the scale itself, but step by step procedures using this method were specified in the operational 
instructions of the owner’s manual. 

  
OWM responded by noting the following deficiencies based upon its review of the information and material 
(photographs) provided:   

1. We consider the key that is hidden behind the store logo, which calls up a second page, an operational 
feature of the scale.  It must be clearly and definitely identified as required by paragraph G-S.6 Marking 
Operational Controls, Indications, and Features.   

2. If pressing and holding the weight indication resets the scale to zero, it too must be clearly and definitely 
identified as an operational feature of the scale.   

 
Due to these deficiencies, we don’t view the scale as being acceptable in either a direct sale or self-service 
application.    

An additional concern was the fact that one of the zeroing features could only be accessed from a sub screen rather 
than the main screen.  The zero function is a primary operational feature and one that should be very easily accessed.  
OWM does not think it is appropriate for primary operational features to be behind a main screen. 

Discussion/Conclusion:   
Comments received by Sector members were predominantly opposed to requiring primary scale functions to be only 
accessible from a main screen.  There were comments suggesting current technology dictates less restrictive 
requirements.  Training can teach scale operators how and where to access primary scale functions.   One Sector 
member cautioned using the word “sub-screen” in any proposed new paragraph intended to require primary scale 
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functions on the main screen.  A dropdown window could be considered a sub-screen although it is really part of the 
main screen that simply drops down.  He referred to this as a “slippery slope.” Thus, if a primary scale function was 
part of the dropdown window, it would “technically” not be considered a sub-screen, although two actions would still 
be necessary to access the primary scale functions.  

 Application of NIST Handbook 44 Requirements to Class I and II Scales Equipped with a 
Value of “d” that Differs from “e”  

Source:  
NTEP/OWM 
 
Background: 
In March 2018, NTEP received an inquiry from a scale manufacturer wanting to know which value, “d” or “e,” should 
be used when applying HB 44 Scales Code requirements for Automatic Zero Tracking (AZT) and Center-of-Zero 
(CZ) on a Class II scale equipped with a value of “d” that differs from “e.” Handbook 44 does not clearly identify 
whether the center of zero (CZ) or automatic zero tracking (AZT) requirements should be based upon “e” or “d.”  It 
is believed these requirements and others in HB 44 should always be based on the value of “e,” regardless of whether 
the values of “e” and “d” are different or equal.  Members of the Sector are asked to share their perspective on this 
issue.    
 
The following HB 44 Scales Code paragraphs apply to the CZ and AZT, respectively:   
  

S.1.1.1. Digital Indicating Elements. 

(a) A digital zero indication shall represent a balance condition that is within ± ½ the value of the scale 
division. 

(b) A digital indicating device shall either automatically maintain a “center-of-zero” condition to 
± ¼ scale division or less, or have an auxiliary or supplemental “center-of-zero” indicator that 
defines a zero-balance condition to ± ¼ of a scale division or less.  A “center-of-zero” indication 
may operate when zero is indicated for gross and/or net mode(s). 

[Nonretroactive as of January 1, 1993] 

 (Amended 1992 and 2008) 

 

  S.2.1.3.2. Automatic Zero-Tracking Mechanism for Scales Manufactured on or after 
January 1, 2007. – The maximum load that can be “rezeroed,” when either placed on or removed from the 
platform all at once under normal operating conditions, shall be: 

(a) for vehicle, axle load, and railway track scales:  3.0 scale divisions; and 
 
(b) for all other scales:  0.5 scale division. 

 (Added 2005) 
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To try and determine the application of OIML R-76 Nonautomatic weighing systems to these operational features, the 
NIST Technical Advisor conducted a review of R 76 and the following requirements are thought to apply to these 
features:   
 
R-76 Center of Zero requirement: 

4.5 Zero-setting and zero-tracking devices  

An instrument may have one or more zero-setting devices and shall have not more than one zero-tracking 
device. 

 

4.5.5 Zero indicating devices on an instrument with digital indication  

An instrument with digital indication shall have a device that displays a special signal when the deviation 
from zero is not more than ± 0.25 e. This device may also work when zero is indicated after a tare operation.  

 
This device is not mandatory on an instrument that has an auxiliary indicating or a zero-tracking device 
provided that the rate of zero-tracking is not less than 0.25 d/second. 

 
R -76 Automatic Zero Tracking requirement: 

4.5.7 Zero-tracking devices  

A zero-tracking device shall operate only when:  
• the indication is at zero, or at a negative net value equivalent to gross zero;  
• the equilibrium is stable; and  
• the corrections are not more than 0.5 d/second.  

 
When zero is indicated after a tare operation, the zero-tracking device may operate within a range of 4 % of 
Max around the actual zero value. 

 
Discussion/Conclusion:   
Mr. Harshman provided an overview of the efforts put forth by OWM to determine which value, “e” or “d” are HB 44 
Scales Code paragraphs S.1.1.1. and S.2.1.3.2. and other paragraphs in HB 44 to be based when applying them to a 
Class I or II scale in which the values of “e” and “d” are different.  HB 44 does not clearly specify whether center-of-
zero (COZ), automatic zero tracking (AZT), and other applicable HB 44 requirements should be based on the value 
of “e” or “d.”  OWM believes, having had the opportunity to complete its review of available background information 
relating to this issue, the application of all requirements in HB 44 should be based on a scale’s verification scale 
interval “e.”   
 
Mr. Harshman noted HB 44 Scales Code Table 3 Parameters for Accuracy Classes and Table 6 tolerances are based 
on verification scale interval “e.”  During the course of OWM’s research into this issue, those offering opinions on 
the application of these two Scales Code tables had agreed their application was intended to be based on the value of 
“e.”  OWM supports the philosophy that the same requirements should apply to equipment used in the same application 
regardless of technology or design.  Thus, given that the value of “e” establishes the permissible commercial uses of 
a scale (and also that HB 44 tolerances are based on the value of “e”), in cases where “e” and “d” are different values, 
one shouldn’t be basing the application of HB 44 requirements on the “d” value because the  “d” resolution only makes 
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possible reading the “commercial” increment (e) to a finer resolution.  Commercial transactions are to be based on 
values of “e.”    
 
Mr. Harshman noted that as a Weights and Measures Coordinator for OWM, he is expected to try and harmonize US 
and International weights and measures requirements when it makes sense to do so in order to make it easier for US 
manufacturers to sell their products abroad.  He then reviewed with members of the Sector the different HB 44 and 
OIML paragraphs that pertain to COZ and AZT and in doing so he further noted:  
   

• OIML R76 paragraph 4.5.5. Zero indicating devices on an instrument with digital indication is believed to 
be the international equivalent to HB 44 Scales Code paragraph S.1.1.1., both of which address the COZ 
feature on a scale.   

• OIML R76 paragraph 4.5.7. Zero-tracking devices is believed to be the international equivalent to HB 44 
Scales Code paragraph S.2.1.3.2. Automatic Zero-Tracking Mechanism for Scales Manufactured on or after 
January 1, 2007, both of which address an operational AZT feature on a scale.   

• OIML paragraphs 4.5.5. and 4.5.7. are very specific in providing indication of which value “e” or “d” is to 
be used when applying those paragraphs.  For example, paragraph 4.5.5. specifies “not more than ± 0.25 e” 
to describe a condition of the COZ requirement, whereas, one of the conditions listed beneath paragraph 
4.5.7. is that the corrections cannot be “more than 0.5 d/second.”  OWM’s interpretation of the scale 
resolution references in these two OIML paragraphs is that “e” is intended to mean “verification scale 
interval” and “d” is intended to mean “scale division.”   

 
Mr. Harshman also noted that OIML paragraph 4.5.5. seems to align with HB 44 Scales Code paragraph S.1.1.1. 
OWM’s interpretation of these two paragraphs is that they are very similar; both require COZ to be within one-quarter 
verification scale interval (e) or less.  Thus, on a Class I or II scale in which the values of “e” and “d” are different, 
the application of both paragraphs should be based on the value of “e.”   
 
With respect to AZT, Mr. Harshman reported HB 44 and OIML R76 approach testing quite differently and that US 
and OIML requirements do not closely align.  The US AZT requirement (HB 44 Scales Code paragraph S.2.1.3.2.) is 
based on an amount of test load that gets added or removed from a scale’s load-receiving element all at once from a 
zero-load balance starting condition.  The OIML AZT requirement (R76 paragraph 4.5.7.) is based on a maximum 
load and rate in which the AZT is allowed operate (i.e., the AZT corrections cannot exceed 0.5 d/second).  These are 
significant differences not only in the test procedures, but also in the determination of amount of test load to be applied 
during tests.  Scales Code paragraph S.2.1.3.2. bases the amount of test load to be applied and removed on a scale’s 
verification scale interval (e).  OIML R76 paragraph 4.5.7. bases the test load amount on a decimal fraction of the 
scale’s division value (d).  In conclusion, Mr. Harshman advised US scale manufacturers to be aware of these 
differences and if intending to produce scales for both US and international markets, the AZT requirements in both 
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standards (HB 44 and OIML R76) will need to be met.  Mr. Darrell Flocken (NCWM) stated that he agreed with this 
conclusion.   
 
A member of the Sector questioned if the HB 44 AZT requirement should be changed to more closely align it with 
the requirement in R 76, but the few members responding to the question were not in favor of amending the HB 44 
requirement at this time.   
 
Members of the Sector agreed with OWM’s assessment that on Class I and II scales in which the values of “e” and 
“d” are different, the application of all HB 44 requirements are to be based on the value of the verification scale 
interval “e.”  
 

 Applying the vmin Relationship Formula Exception to the Automatic Weighing Instruments 
Code 

NOTE:  This item does not appear on the Weighting Sector’s 2018 agenda because it was not submitted by an August 
1st deadline to submit new items.  Prior to the start of the Sector’s 2018 meeting, it was agreed that this item should 
be discussed, and a possible recommendation made by the Sector on the item providing there was still meeting time 
available after all other items on the Sector’s agenda had been discussed and completed.  There was time available 
and for this reason members of the Sector agreed to consider this item during the 2018 meeting.  
 
Source: 
NTEP/NCWM 

Background:  
NTEP received an inquiry from a manufacturer of an Automatic Weighing System (AWS) regarding the requirement 
of satisfying the vmin relationship formula when the complete instrument was evaluated to the full temperature range 
-10 °C to 40 °C (14 °F to 104 °F). The manufacturer questioned why there was an exception to comply with the 
formula in the Scales Code and not in the Automatic Weighing Systems Code.  

To answer the manufacturer’s question, Mr. Darrell Flocken (NCWM) researched the implementation of the vmin 
relationship formula in both codes and found the following: 

• Handbook 44, Scales Code, (2018 edition), page 2-19, paragraph S.5.4. Relationship of Minimum Load Cell 
Verification Interval Value to the Scale Division.  lists three criteria which, if satisfied, removes the need to 
comply with the formula. 
 

• NTEP complies with this specification by not applying the formula during an NTEP evaluation providing 
that all three criteria have been satisfied. That is, the complete W/LRE or scale: 1) has undergone the 
temperature testing as described in T.N.8.1. and has performed within all applied tolerances; 2) has received 
an NTEP Certificate of Conformance; and 3) is equipped with an automatic zero tracking mechanism which 
cannot be inoperative in the normal weighing mode. 
 

• Handbook 44, Automatic Weighing Systems (AWS) Code, (2018 edition), page 2-96, paragraph S.3.2. Load 
Cell Verification Interval Value includes the vmin relationship formula. This “Specification” paragraph, 
however, does not include the three exemption criteria that are included in paragraph S.5.4. of the Scales 
Code.  Due to the absence of the exemption criteria appearing in paragraph S.3.2. of the AWS Code, the vmin 
relationship formula is to be applied regardless if the instrument has undergone temperature testing as 
specified in AWS Code paragraph T.7.1. 

Additional research resulted in the following findings: 
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• The vmin relationship formula was adopted and added to the Scales Code in HB 44 based on the adoption of 
S&T agenda item 320-3 during the 1993 NCWM Annual Meeting. At the time of the adoption, the three 
criteria were not part of the adopted recommendation. 
 

• During the 1996 NCWM Annual Meeting the S&T Committee’s agenda included a voting item (i.e., Item 
320-6) to amend Scales Code paragraph S.5.4. to exempt complete scales and weighing elements from having 
to comply with the vmin formula providing three conditions are met.   The item was adopted, and the following 
text, identifying the three conditions, was added to Scales code paragraph S.5.4. in 1997 and remains today 
as part of the paragraph:  

This requirement does not apply to complete scales and weighing elements which satisfy the following 
criteria: 

 
1. The device has been evaluated for compliance with T.N.8.1. Temperature under the National 

Type Evaluation Program (NTEP); 
 

2. The device has received an NTEP Certificate of Conformance; and 
 

3. The device must be equipped with an automatic zero-setting mechanism which cannot be made 
inoperative in the normal weighing mode. (A test mode which permits the disabling of the 
automatic zero-setting mechanism is permissible, provided the scale cannot function normally 
while in this mode.) 

 

• During the 1995 NCWM Annual Meeting the S&T Committee’s agenda included a voting item to add a new 
tentative code into HB 44 that would apply to Automatic Weighing Systems (AWS).  The item was adopted, 
and the AWS Code was added into HB 44 in 1996 and assigned a tentative status.   
 

• During the 2004 NCWM Annual Meeting the S&T Committee’s agenda included a voting item proposing to 
change the status ofthe AWS Code from “tentative” to “permanent.”  This the item was adopted and the AWS 
Code became a permanent (enforceable) code in 2005.   

 
Discussion/Conclusion: 
Mr. Flocken reviewed the research findings and asked the members for any information or technical justification 
indicating why the Automatic Weighing Systems Code did not include the three criteria that are part of the Scales 
Code.  All members agreed that the research implied that not adding the three exception criteria to the Automatic 
Weighing Systems Code was an oversight based on the timing of the inclusion of the Automatic Weighing Systems 
Code into HB 44 and the adoption of the three criteria into the Scales Code. 

The members of the Weighing Sector agreed to support the development and submittal of a proposal to recommend 
adding the three criteria to the Automatic Weighing Systems Code. 

Mr. Flocken agreed to develop the proposal on behalf of the Weighing Sector, and have it reviewed by Mr. Rick 
Harshman (NIST OWM) and Mr. Rob Upright (VPG Transducers and Sector chairman) before submitting it for 
consideration. 
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ATTACHMENTS  

Attachment to Agenda Item 2. NCWM Publication 14 DES Section 31 Multi-Interval Scales  
The following “Principles of Tare” document was developed in 2016 by NIST Office of Weights and Measures:  

Principles of Tare – Multi-Interval and Multiple Range Scales  

Multi-Interval Scales  

Digital, Keyboard, and Programmable Tare 

• It shall not be possible to enter or program a tare value that exceeds the capacity of 
WS1 

• All tare values shall be equal to the value of the displayed scale division of WS1 
o If an attempt is made to enter a tare to a different value of d of WS1, the scale 

shall either reject the tare entry or round the tare entry to the nearest value of d 
of WS1 

• Which of the following two bullet points in the box below is a correct statement (i.e. 
principle of tare) or should it be specified that either “rounding” method is appropriate? 

 
1. A tare entered (or programmed) to the value of the displayed scale division of 

WS1 will automatically round to the closest value of the displayed scale 
division of the WS in which the net weight happens to fall once a gross load 
has been applied; or  

2. A tare entered (or programmed) to the value of the displayed scale division of 
WS1 will be subtracted from the weight of a gross load and the net result then 
rounded to the closest value of the displayed scale division of the WS in which 
the net result happens to fall.   

 
The example below provides indication of the difference in the net weight results 
depending on which value (tare or net) gets rounded.   

 
Consider the following capacity statements marked on a multi-interval scale for this example: 
WS1 0-1000 lb x 2 lb 
WS2 1000 – 5000 lb x 5 lb 
 

 
Displayed and/or Printed 

 Actual Acceptable 

Gross 1010 lb 1010 lb 
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Tare - 12 lb - 12 lb 

Net 998 lb 1000 lb 
 

 

In this example, if the scale rounds tare to the closest value of the displayed division in the 
range of the resulting net weight, it would round the 12 lb tare to 10 lb and the net result would 
be 1 000 lb.  However, if it is the net weight that gets rounded after subtraction of tare, the net 
weight would round to the closest 2 lb and the result would be 998 lb.   

The decision is important becasuse if it decided that rounding is to the net weight (i.e., after 
subtraction of tare) then there is only one correct answer and that is 998 lb.  If rounding of tare 
is permitted, then both net results would be considered correct (that is, 998 would still be 
considered acceptable due to the exception allowed by Scales Code paragraph S.1.2.1.)   
 
NCWM  Pub 14 DES Section 31. currently specifies the following: 

 

In applying these principles, it is acceptable to: 

• Round the indicated and printed tare values to the nearest appropriate net weight 
scale division. 

 

In reviewing this example during the 2016 NTEP Lab meeting, Darrell indicated that the net 
result could be either 998 lb or 1 000 lb.  For the net result to be 1 000 lb, the 12 lb tare must 
round to the nearest value of d in the second weighing range (10 lb).  That is, rounding would 
have to occur before subtraction of tare from gross.  If rounding occurred after subtraction, then 
the only acceptable answer would be 998 lb.  A 2 lb rounding error is significant because it 
represents approximately 0.2 % of the net load.  Review answers again with Darrell just to 
confirm he believes both answers are correct.    

  
Which is correct?  What is the rule or principle that applies? 
 
 

 
• The value of the scale division for the net weight, whether positive or negative, must be 

displayed in scale divisions consistent with the weighing segment in which the net 
weight falls. 

•  If a tare value can be cleared when a load is on the platform, a clear indication that the 
tare value has been eliminated must be provided. 

• In all cases, any displayed or recorded net weight value must be in mathematical 
agreement with the gross and tare values indicated or recorded (i.e., gross - tare = net).   

o This applies to both when a tare value and the resulting net weight value fall in 
the same WS (i.e., WS1) and when a tare value and the resulting net weight 
value fall in different WSs (e.g., tare in WS1 and the resulting net weight in WS2) 
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• A multi-interval scale may indicate and record tare weights in a lower weighing segment 
(WS) and net weights in a higher WS and provide a mathematically correct net weight 
result in accordance with the examples provided in HB 44 Scales Code paragraph S.1.2.1. 
Digital Indicating Scales, Units. 

The following examples are provided to better show how these principles apply:     
 

Consider the following capacity statements marked on a multi-interval scale for Examples A-D 
shown in the table below: 

WS1 0-5 lb x 0.002 lb 
WS2 5 – 10 lb x 0.005 lb 
WS3 10 – 30 lb x 0.01 lb  

 

Example A 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb 13.38 lb 

Tare - 0.122 lb - 0.122 lb 

Net 13.258 lb 13.26 lb 

In the “Acceptable” column 13.258 lb has been rounded 
up to the nearest scale division of WS3. 

Example B 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb 13.38 lb 

Tare -0.004 lb -0.004 lb 

Net 13.376 lb 13.38 lb 

In the “Acceptable” column 13.376 has been rounded 
up to the nearest scale division of WS3. In this case, 
the scale clears the tare value once the load is applied.  
The scale is required to provide a clear indication of 
that it has done so.  

 

Example C 
Displayed and/or Printed 

 Actual Acceptable 

Gross 13.38 lb  13.38 lb 

Tare -0.006 lb - 0.006 lb 

Net 13.374 lb 13.37 lb 

In the “Acceptable” column 13.374 has been rounded 
to the nearest scale division of WS3. 

Example D 
Displayed and/or Printed 

 Actual Acceptable 

Gross 10.54 lb 10.54 lb 

Tare - 0.626 lb - 0.626 lb 

Net 9.914 lb 9.915 lb 

In the “Acceptable” column 9.914 has been rounded to 
the nearest scale division of WS2. 

 
In each of the examples shown above, the net values shown beneath both “Actual” and 
“Acceptable” would be considered the only acceptable results given the principles of tare on 
a multi-interval scale. 
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Push-button (Semi-automatic) Tare 

• There are no capacity limitations for semi-automatic tare.  Tare may be taken to the 
capacity of any WS. 

• A semi-automatic tare rounds the weight of the object being tared to the closest value 
in the range where taken. 

• Entries of tare shall be to the value of the displayed scale division of the WS in which the 
tare is taken and then rounded to the closest value of the displayed scale division in the 
WS in which the net weight results once a load is applied.    

• In all cases, any displayed or recorded net weight value must be in mathematical 
agreement with the gross and tare values indicated or recorded (i.e., gross - tare = net).   

• The value of the scale division for the net weight, whether positive or negative, must be 
displayed in scale divisions consistent with the weighing segment in which the net 
weight falls.  

 

Multiple Range Scales 

• It is important to think of each weighing range of a multiple range scale as if a single 
scale.  There are multiple range scales in which the range is manually selected and there 
are those in which the range changes automatically with the amount of load applied.   

o For those in which the range is manually selected, tare can only be taken to the 
value of the displayed scale division of the range selected.   An attempt to enter 
a keyboard (or programmable) tare value that differs from the value of the 
displayed scale division can either be rejected or rounded and accepted to the 
closest value of the displayed scale division. 

o For those in which the range changes automatically, the scale must only accept a 
tare entry to the displayed scale division of the range in which the tare value 
falls.  A tare entry accepted in a lower WR will automatically round to the 
nearest displayed scale division of a higher weighing range once the application 
of a load causes the net weight indication to breach the higher WR.  However, if 
the applied load is then decreased, the value of the tare scale division (that was 
previously rounded to the higher WR) must not change, nor shall the value of the 
displayed net weight scale division change to that of the lower WR.   

o If a tare value can be cleared when a load is on the platform, a clear indication 
that the tare value has been eliminated must be provided (What constitutes a 
clear indication that tare has been removed?   
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Both Multi-Interval and multiple range scales 

• The tare mechanism shall only operate in a backward direction with respect to the 
zero-load balance condition of the scale. 

• Scales must provide a clear indication that tare has been taken. 

• If tare is set to zero, there must be a clear indication that tare has been removed. 
• If a tare value can be cleared when a load is on the platform, a clear indication that the 

tare value has been eliminated must be provided. What is not known is how the scale 
will identify the quantity being displayed once tare is erased.  I believe some scales 
revert back to a gross.  What constitutes a clear indication that tare has been removed?   
Under what conditions would NTEP accept the deletion of a tare entry?   

• Scales designed to automatically clear tare, shall be designed to prevent the clearing of 
tare until a complete transaction has been indicated.     

• A pre-programmed tare cannot replace a manually entered tare without obvious 
indication. 

• The tare weight plus the net weight must always equal the gross weight.  In all cases, 
any displayed or recorded net weight value must be in mathematical agreement with 
the gross and tare values indicated or recorded (i.e., gross - tare = net).   

• Keyboard and programmable tare entries must be visible at some point in the 
transaction so the entry can be verified. (Re: DES Section 48).  Do you agree that this 
principle also applies to multi-interval and multiple range scales? 
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NEXT MEETING: 
The Sector agreed to hold its next meeting …TUESDAY AUG 20 -21 DENVER CO. 

HOLIDAY INN TOWER ROAD 
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National Type Evaluation Program (NTEP) 

Weighing Sector Meeting Summary 

August 20-21, 2019 / Denver, CO 

 

 

INTRODUCTION 
 

The charge of the NTEP Weighing Sector is important in providing appropriate type evaluation criteria based on 

specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code, 2.20 Scales, 

2.22 Automatic Bulk Weighing Systems, and 2.24 Automatic Weighing Systems. The Sector’s recommendations will 

be presented to the National Type Evaluation Program (NTEP) Committee each January for approval and inclusion in 

NCWM Publication 14 Technical Policy, Checklists, and Test Procedures for national type evaluation. 

 

The Sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 

on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 

Committee. Sector membership includes industry, NTEP laboratory representatives, technical advisors and the NTEP 

Administrator. Meetings are held annually, or as needed and are open to all NCWM members and other registered 

parties. 

 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 

information to be added. Requirements that are proposed to be nonretroactive are printed in bold faced italics. 
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Glossary of Acronyms and Terms 

 

Acronym Term Acronym Term 

ABWS Automatic Bulk Weighing Systems NIST 
National Institute of Standards and 

Technology 

AWS Automatic Weighing Systems NTEP National Type Evaluation Program 

CC Certificate of Conformance OIML 
International Organization of Legal 

Metrology 

DES Digital Electronic Scales OWM Office of Weights and Measures 
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Specifications and Tolerances 

Committee 
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National Type Evaluation Program 

Weighing Sector 
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National Conference on Weights 

and Measures 
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Details of All Items 

(In order by Reference Key) 

 

CARRY-OVER ITEMS 

 

Recommended Changes to NCWM Publication 14 Based on Actions at the 2019 NCWM 

Annual Meeting 
 

Source: 

Mr. Richard Harshman, National Institute of Standards and Technology (NIST) Technical Advisor will provide 

the Sector with specific recommendations for incorporating test procedures and checklist language based upon 

actions of the 2019 NCWM Annual Meeting. The Sector is asked to briefly discuss each item and, if appropriate, 

provide general input on the technical aspects of the issues. 

 

1.a. SCL-1 S.1.1.1. Digital Indicating Elements. and UR.2.10. Primary Indicating Elements 

Provided by the User 

 

Source: 

2019 S&T Committee Final Report 

 

Background/Discussion: 

At its 2019 Annual meeting, the NCWM voted to amend NIST HB 44 Scales Code paragraph S.1.1.1. Digital 

Indicating Elements and add a new Scales Code User Requirement (paragraph) UR.2.10 Primary Indicating 

Elements Provided by the User to provide for a 9.5 mm minimum display height for the measurement units as 

follows: 

 

S.1.1.1. Digital Indicating Elements 

(a)… 

(b)… 

(c) For electronic cash registers (ECRs) and point of sale systems (POS systems) the display 

of measurement units shall be a minimum of 9.5 mm (3/8 inch) in height. 

[Nonretroactive as of January 1, 2021] 
 

And 

 

UR.2.10. Primary Indicating Elements Provided by the User. - Video display terminals and other user 

provided indicating elements on scales interfaced with a cash register in a POS system shall comply with 

the minimum height requirements specified in part (c) of paragraph S.1.1.1. Digital Indicating Elements. 

[Nonretroactive as of January 1, 2021] 

 
 

Discussion/Recommendation: Both paragraphs that were adopted are nonretroactive as of January 1, 2021. The 

NIST Technical Advisor suggests the Sector develop and recommend amending pertinent sections of NCWM 

Publication 14 ECR to address the 9.5 mm minimum height requirement specified in paragraph S.1.1.1., subpart 

(c), with an added statement making aware the effective date. This will avoid having to remember to make the 

change next year when all that will be needed is for the added statement to be deleted. 

 

Paragraph UR.2.10. is a user requirement and does not impact any parts of NCWM Publication 14. It will be 

enforced by field officials once it becomes effective. 
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NIST Technical Advisor’s Note: It should not be necessary to recommend changes to the DES portion of NCWM 

Publication 14 based on the adoption of these two requirements for the following reasons: 

 

• NTEP’s technical policy, as specified in Part A. of NCWM Publication 14 DES is that a CC include the 

different applications of the equipment. “POS” is one example of an application included in the technical 

policy. Recording the application(s) on a CC is considered an NTEP evaluator’s responsibility. 

 

• Digital electronic scales interfaced with electronic cash registers (ECRs) in a POS system are evaluated 

using the checklist in NCWM Publication 14 DES. The NTEP evaluation of the scale may be performed 

separate from or as part of an electronic cash register. 

 

• According to the Introduction Section of NCWM Publication 14 ECRs Interfaced with Scales, the NCWM 

Publication 14 checklist for electronic cash registers (ECRs) interfaced with scales is supplement to the 

checklist for digital electronic scales and provides additional considerations applicable only to ECRs. 

 

• Since “POS” is an application to be documented on a CC issued under the DES portion of NCWM 

Publication 14, once the POS application is made known to an NTEP evaluator, the ECR portion of 

Publication 14 should always be applied. 

 
 

The NIST technical advisor recommends the Sector consider the following two changes to NCWM Publication 

14 ECRs Interfaced with Scales: 

 

NCWM Publication 14 Electronic Cash Registers Interfaced with Scales: 

 

1. Amend the preamble to Section 8. Indicating and Recording Elements – General as follows: 

 

Code Reference: G-S.5.1., G-S.2., S.1.1., S.1.1.1., and S.1.12. 

A point-of-sale system (POS) shall be designed to provide clear, definite, and adequate indications. The 

display of measurement units shall be a minimum of 9.5 mm (3/8 inch) in height (to become applicable 

to equipment evaluated as of 1/1/2021). The Its features and operations of a POS shall be designed so 

that they minimize the potential of both intentional and unintentional errors. 

… 

2. Add a new 8.1. to the checklist as follows and advance the numbering of all existing subparts of 8. 

8.1. Measurement units shall be a minimum of 9.5 mm (3/8 inch) in 

height ((to become applicable to equipment evaluated as of 1/1/2021). 

Yes No N/A 

 
 

Discussion/Conclusion: Members of the Sector agreed all the changes recommended by Mr. Harshman are 

appropriate and to recommend to the NTEP Committee these portions of NCWM Publication 14 ECRs Interfaced 

with Scales be amended as shown. The Sector also concluded, based on the information provided in the NIST 

Technical Advisor’s note, that no changes are needed to the DES portion of NCWM Publication 14. 

 

It became evident during the discussion of this item that not everyone agreed all scale indicating elements 

interfaced with a cash register in a POS system should necessarily comply with the two new H B 44 requirements 

that were adopted. It was noted that the weight display for a scale interfaced with a cash register in a POS system 

may be: 1) integrated into the scale; 2) a remote weight display; or 3) integral with the cash register. Additionally, 

in many newer POS systems there is oftentimes a video display terminal that also provides indication of 

measurement units (usually the net weight of items weighed at checkout) to customers and operators of these 

systems. This lack of consensus among Sector members led to the conclusion that additional work is still needed 

to address this conflict in the Scales Code of H B 44. 
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1.b. AWS-3  S.3.2. Load Cell Verification Interval Value 

 
 

Source: 

2019 S&T Committee Final Report 

 
Background/Discussion: 

This item originated from an NTEP inquiry received in 2018 by a manufacturer of an Automatic Weighing System 

(AWS) regarding the requirement of satisfying the vmin relationship formula when a complete instrument is 

evaluated to the full temperature range -10 C to 40 C (14 F to 104 F). The manufacturer questioned why there 

was an exception to comply with the formula in the NIST HB 44 Scales Code and not in the Automatic Weighing 

Systems Code. The item was submitted after last year’s August 1 deadline to submit new items to the WS and for 

this reason did not make it onto the Sector’s 2018 agenda. The item was, however, considered by the Sector and 

appears on the 2018 Weighing Sector Summary as Additional Item 8. 

 

During last year’s WS meeting, members of the Sector concluded the omission of the exception criteria from the 

AWS Code had been an oversight. (See the 2018 WS Final Meeting Summary for additional details). 

Consequently, the Sector agreed to support the development and submittal of an NCWM proposal to recommend 

the three criteria that provides the exception of having to comply with the formula in the HB 44 Scales Code be 

added to the Automatic Weighing Systems Code. Mr. Flocken developed the proposal and after final review by 

Mr. Rick Harshman (OWM) and Mr. Rob Upright (VPG Transducers and Sector chairman) submitted it to the 

NCWM. 

 

At its 2019 Annual meeting, the NCWM voted to amend NIST Handbook 44 AWS Code paragraph S.3.2. Load 

Cell Verification Interval Value as follows: 

 

S.3.2. Load Cell Verification Interval Value. – The relationship of the value for the load cell verification 

scale interval, vmin, to the scale division d for a specific scale installation shall be: 

 

vmin  

 

where N is the number of load cells in the scale. 

 

Note: When the value of the scale division d differs from the verification scale division e for the scale, the 

value of e must be used in the formula above. 

 

This requirement does not apply to complete weighing/load-receiving elements or scales which satisfy all 

the following criteria: 
 

- the complete weighing/load-receiving element or scale has been evaluated for compliance with T.7.1. 

Temperature under the National Type Evaluation Program (NTEP); 
 

- the complete weighing/load-receiving element or scale has received an NTEP Certificate of 

Conformance; and 
 

- the complete weighing/load-receiving element or scale is equipped with an automatic zero-tracking 

mechanism which cannot be made inoperative in the normal weighing mode. (A test mode which 

permits the disabling of the automatic zero-tracking mechanism is permissible, provided the scale 

cannot function normally while in this mode.) 
 

 [Nonretroactive as of January 1, 2020] 

 

d 
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Recommendation: The NIST Technical Advisor recommends Publication 14 AWS Section 17 be amended as 

shown below: 

 

17.   Design of Weighing/Load-Receiving Elements - Relationship of vmin to d 

Code Reference: S.3.2. 

17.1 If the scale uses National Type Evaluation Program certified load cell(s), 

the load cell verification interval must satisfy one of the following 

relationships (use e instead of d if e ≠ d.) 

Yes No N/A 

v  
d 

Where N is the number of load cells in the scale without lever systems. 

min 
N

 

This requirement does not apply to complete weighing/load-receiving elements or scales which 

satisfy all the following criteria: 

 

- the complete weighing/load-receiving element or scale has been evaluated for compliance with 

T.7.1. Temperature under the National Type Evaluation Program (NTEP); 

 

- the complete weighing/load-receiving element or scale has received an NTEP Certificate of 

Conformance; and 

 

- the complete weighing/load-receiving element or scale is equipped with an automatic zero-

tracking mechanism which cannot be made inoperative in the normal weighing mode. (A test 

mode which permits the disabling of the automatic zero-tracking mechanism is permissible, 

provided the scale cannot function normally while in this mode.) 

 

Discussion/Conclusion: Mr. Darrell Flocken (NTEP Administrator) reported that it was he who had received an 

inquiry in 2018 from an AWS manufacturer wanting to know why the exemption criteria to the vmin formula appearing 

in the Scales Code was not included in the AWS Code. Mr. Flocken couldn’t determine from his research into the 

history of the two paragraphs being added to HB 44 (i.e., Scales Code paragraph S.5.4. and AWS Code paragraph 

S.3.2.) why the exemption criteria that appears in Scales Code paragraph S.5.4. wasn’t also included in ASW Code 

paragraph S.3.2. Mr. Flocken stated he could not think of any technical reason why the exemption criteria shouldn’t 

be included in the AWS paragraph and believed its omission could have simply been an oversight dating back to when 

the paragraph was first added to the AWS Code. 

 

There was some discussion regarding the proposed recommended deletion of the words “one of” in subsection 17.1. 

and whether or not a second vmin formula corresponding to AWSs with lever systems (similar to the second vmin formula 
in Scales Code paragraph S.5.4.) should be included in this subsection. Members of the Sector concluded there would 

be no need to include the second vmin formula to address systems with lever systems because AWSs aren’t produced 
with lever systems. If one ever was produced it would likely be a hybrid electro-mechanical weighing system and the 

formula applicable for scales with lever systems appearing in the Scales Code likely wouldn’t apply. 

 

Consequently, the WS agreed to recommend NCWM Publication 14 be amended as proposed. 

1.c. Block 3 Items (B3) Address Devices and Systems Adjusted Using a Removable Digital Storage Device 

Source: 

2019 S&T Committee Final Report 

 

Background/Discussion: 
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At its 2019 Annual meeting, the NCWM voted to add a new NIST Handbook 44 General Code paragraph to 

address devices and systems adjusted using removable digital storage devices. The NCWM also voted to amend 

existing sealing requirements in 18 different device codes of HB 44 by providing an exemption to those 

requirements for devices and systems adjusted using a removable digital storage device. Although the adoption 

of these items (in S&T Block 3) will result in changes being made to 19 different codes of HB 44, only 4 of the 

items adopted in Block 3 will necessitate amendments to the different weighing portions of  NCWM  Publication 

14. The four items adopted that impact different weighing portions of Publications 14 are as follows: 

 

1. General  Code B3:   GEN-2 G-S.8.2. Devices and Systems Adjusted Using   Removable Digital 

Storage Device 

 

Add new paragraph G-S.8.2. Devices and Systems Adjusted Using Removable Digital Storage Device to 

HB 44 as follows: 

 

G-S.8.2. Devices and Systems Adjusted Using Removable Digital Storage Device. - For devices and 

systems in which the configuration or calibration parameters can be changed by use of a removable 

digital storage device*, such as a secure digital (SD) card, USB flash drive, etc., security shall be 

provided for those parameters using either (1) an event logger in the device; or (2) a physical seal 

that must be broken in order to remove the digital storage device from the device (or system). If 

security is provided using an event logger,  the  event  logger  shall  include  an  event  counter  (000 

to 999), the parameter ID, the date and time of the change, and the new value of the parameter. A 

printed copy of the information must be available on demand through the device or through another 

on-site device. In addition to providing a printed copy of the information, the information may be 

made available electronically. The event logger shall have a capacity to retain records equal to 10 

times the number of sealable parameters in the device, but not more than 1000 records are required. 

(Note: Does not require 1000 changes to be stored for each  parameter.) 
 

* Applies only to removable digital storage devices that must remain in the device or system for it 

to be operational. 

(Added 20XX) 

 

 

 

2. Scales Code B3:  SCL-5    S.1.11. Provision for Sealing. 

 

Modify the HB 44 Scales Code as follows: 

 
 

S.1.11.1 Devices and Systems Adjusted Using a Removable Digital Storage Device. - For devices 

and systems in which the calibration or configuration parameters, as defined in Appendix D, can 

be changed by use of a removable digital storage device, security shall be provided for those 

parameters as specified in G-S.8.2. 

 

 

S.1.11.2 All Other Devices. - Except on Class I scales and devices specified in S.1.11.1. the following 

provisions for sealing apply: 
 

(a) Provision shall be made for applying a security seal in a manner that requires the security seal to 

be broken before an adjustment can be made to any component affecting the performance of an 

electronic device. 

[Nonretroactive as of January 1, 1979] 

 

(b) A device shall be designed with provision(s) for applying a security seal that must be broken, or for 

using other approved means of providing security (e.g., data change audit trail available at the time 



NTEP 2020 Interim Meeting Agenda 

Weighing Sector Meeting Summary 

NTEP - 8 

 

 

 

 

of inspection), before any change that detrimentally affects the metrological integrity of the device 

can be made to any electronic mechanism. 

[Nonretroactive as of January 1, 1990] 

 

(c) Audit trails shall use the format set forth in Table S.1.11. 

[Nonretroactive as of January 1, 1995] 

 

A device may be fitted with an automatic or a semi-automatic calibration mechanism. This mechanism 

shall be incorporated inside the device. After sealing, neither the mechanism nor the calibration process 

shall facilitate fraud. 

(Amended 1989, 1991, 1993, and 20XX) 

 

 

 

3. Automatic Bulk Weighing Systems Code   B3:   ABW-2 S.1.6.  Provision  for Sealing Adjustable 

Components on Electronic Devices. 

 

Modify the Automatic Bulk Weighing Systems Code as follows: 

 

S.1.6. Provision for Sealing Adjustable Components on Electronic Devices. – For devices and 

systems in which the configuration or calibration parameters can be changed by use of a removable 

digital storage device, security shall be provided for those parameters as specified in G-S.8.2. For 

parameters adjusted using other means, pProvision shall be made for applying a security seal in a 

manner that requires the security seal to be broken before an adjustment can be made to any component 

affecting the performance of the device. 

(Amended 2019) 

 

 

4. Automatic Weighing Systems Code – B3: AWS-2 S.1.3. Provision for Sealing 

 
Modify the Automatic Bulk Weighing Systems Code as follows: 

 

S.1.3. Provision for Sealing. 

 

(a) Automatic Weighing Systems, Except Automatic Checkweighers. – For devices and 

systems in which the configuration or calibration parameters can be changed by use of a 

removable digital storage device, security shall be provided for those parameters as 

specified in G-S.8.2. 
 

For parameters adjusted using other means, a A device shall be designed with provision(s) 

as specified in Table S.1.3. Categories of Device and Methods of Sealing for applying a security 

seal that must be broken, or for using other approved means of providing security (e.g., data 

change audit trail available at the time of inspection), before any change that detrimentally 

affects the metrological integrity of the device can be made to any electronic mechanism. 

 

(b) For Automatic Checkweighers. – Security seals are not required in applications where it 

would prohibit an authorized user from having access to the calibration functions of a device. 

(Amended 2019) 

 

 

Recommendation: The NIST Technical Advisor recommends members of the Sector review the section titled, 

“Provisions for Sealing Adjustable Components on Electronic Devices” in each of the following weighing 

portions of NCWM Publication 14 Weighing Devices Handbook: DES, ECRs Interfaced with Scales,    ABWS, 
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and AWS and consider the suggested draft changes to those sections shown in the text boxes below. The suggested 

draft changes are intended to address devices/systems that can be adjusted using a removable digital storage 

device. Input from the sector is needed concerning whether or not the suggested changes are appropriate and to 

determine additional changes that might be needed. 

 

A potential project for later (i.e., through a small work group?) would be to develop some additional text in 

Appendix B of the DES portion Publication 14 that explains the function (intricacies) of a removable digital 

storage device when used to adjust the calibration and configuration parameters of a commercial weighing 

device/system. The Sector may also wish to include some examples of the different types of storage devices NTEP 

evaluators and field officials are likely to encounter. 

 

The following changes are recommended to NCWM Publication 14 DES Section 10: 

 

NCWM Publication 14 DES: 

Audit Trails - General 

10.1 Verify that the following sealable parameters are secured by a method of sealing. 

Category 1 Category 2 Category 3 

Removable Digital Storage Device (RDSD) that remains in the device for it to be 

operational 

RDSD secured in its installed position by a physical seal that must be broken to 

remove it 
 

Note: For devices and systems adjusted using a RDSD, the RDSD must either: 
 

1. remain in the device or system for the device or system to be operational; or, 

2. be secured in its installed position by a physical seal that must be broken to remove it. 
 

For those devices and systems in which the RDSD remains in the device or system and is 

not secured in place by a physical seal, an event logger is required, and all Category 3 

sealing criteria contained in this section apply. 
 

For those devices and systems in which the RDSD is secured in place by a physical seal 

that must be broken to remove it, all Category 1 sealing criteria contained in this section 

apply except that which addresses the use of event counters. Event counters are not 

permitted as a means of security on devices or systems adjusted using a RDSD. 
 

… 

 

 

 

 
No changes are recommended to NCWM Publication 14 ECR Interfaced with Scales. All components of a POS 

system must comply with Section 10 of the DES checklist if they have a metrological effect on the system. 

 

No changes are recommended to NCWM Publication 14 ABWS Section 7. Subpart 7.1. requests a description of 

the method used to seal the device, which is believed to suffice. 

 

The following changes are recommended to NCWM Publication 14 AWS Section 8: 
 

 

NCWM Publication 14 AWS: 
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8. Provision for Metrological Sealing of Adjustable Components or Audit Trail for Other than 

Automatic Checkweighers 

 

Code Reference:  G-S.8., G-S.8.2., G-S.9., S.1.3. 

Due to the ease… 

 
The judgment as to whether or not a method of access to an adjustment represents a "significant potential 

for fraud" and will normally require sealing for security will be made based upon the application of the 

following philosophy. 

Verify the method of sealing. 
 

Category 1 Category 2 Category 3 

Removable Digital Storage Device (RDSD) that remains in the device for it to be 

operational 

RDSD secured in its installed position by a physical seal that must be broken to 

remove it 
 

Note: For devices and systems adjusted using a RDSD, the RDSD must either: 
 

1. remain in the device or system for the device or system to be operational; or, 

2. be secured in place by a physical seal that must be broken to remove it. 

For those devices and systems in which the RDSD remains in the device or system and is 

not secured in place by a physical seal, an event logger is required, and all Category 3 

sealing criteria contained in this section apply. 
 

For those devices and systems in which the RDSD is secured in place by a physical seal 

that must be broken to remove it, all Category 1 sealing criteria contained in this section 

apply except that which addresses the use of event counters. Event counters are not 

permitted as a means of security on devices or systems adjusted using a RDSD. 

 

 

Category 1 Devices (No Remote Configuration Capability) 

… 

 

 

Discussion Conclusion: Mr. Harshman (NIST Technical Advisor) explained the need to add paragraph G-S.8.2. 

Devices and Systems Adjusted Using Removable Digital Storage Device to HB 44 and also exemptions to the 

current sealing requirements in many of device codes in HB 44 for those devices and systems adjusted using a 

removable digital storage device. Mr. Harshman noted his recommended changes to the different parts and 

sections of NCWM Publication 14 concerning this item were based on changes made to NIST HB 44 because 

Publication 14 type evaluation criteria does not currently address devices and systems in which the configuration 

or calibration parameters can be changed by use of a removable digital storage device. Mr. Harshman reviewed 

each of the recommended changes shown in the boxes above for this item and explained why he had concluded 

changes are not needed to NCWM Publication 14 ECR Interfaced with Scales and ABWS. Members the Sector 

agreed that no changes are needed to the ECR Interfaced with Scales and ABWS portions of NCWM Publication 

14. 

 

The Sector agreed to recommend all the changes proposed by Mr. Harshman for the DES and AWS portions of 

Publication 14 as shown in the boxes above. 
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2. HB 44 Scales Code paragraph S.1.2.2.3. Deactivation of a “d” resolution 
 

Source: 

2018 S&T Committee Final Report 

 

Background/Discussion: This item appeared on the 2018 Weighing Sector agenda as Item 1.a. and included not 

only a discussion of newly adopted Scales Code paragraph S.1.2.2.3. Deactivation of a “d” Resolution, but also a 

discussion on the interpretation of Scales Code paragraph S.1.2.2.2. Class I and II Scales used in Direct Sales. 

With respect to the paragraph S.1.2.2.3. Deactivation of a “d” Resolution, there were two recommendations to 

make changes to NCWM Publication 14 DES suggested by the NIST Technical Advisor, neither of which the 

Sector believed were immediately necessary after discussing the item. Thus, no changes were recommended by 

the Sector and the NIST Technical Advisor considers this portion of the item to be completed. 

 

With regard to the Sector’s 2018 discussion on the interpretation of paragraph S.1.2.2.2., the NIST Technical 

Advisor provided OWM’s interpretation of how the paragraph applies.        OWM’s interpretation of paragraph 
S.1.2.2.2. was that only the scale models having the same value of “d” and “e” would comply with paragraph 

S.1.2.2.2. as of its date of enforcement. That is, paragraph S.1.2.2.2. would not allow the disabling of the “d” 

resolution so that only “e” was displayed to enable a scale to be used in a direct sale application. The paragraph 

specifies the two values must be equal and the information provided on an NTEP CC confirms whether they are 

or aren’t equal. OWM’s interpretation of the paragraph prompted several members of the Sector to offer opinions 

on how they viewed the proper application of the paragraph and to raise questions concerning OWM’s 

interpretation of it. Members of the Sector concluded the intent of paragraph S.1.2.2.2. isn’t to require “e” and 

“d” to be the same value, but rather the paragraph should specify when “e” and “d” are different values, only the 

“e” value can be displayed on Class I and Class II scales used in a direct sale application. As a result of the 

Sector’s technical position on this issue, Mr. Rick Harshman (NIST Technical Advisor) and Mr. Darrell Flocken 

(NTEP Administrator) agreed at the 2018 WS meeting to draft an NCWM Form 15 to amend the paragraph to 

reflect the Sector’s technical position on this issue. 

 

During the discussion of this item at the 2018 WS meeting, it was also suggested that the mechanism to 

disable/enable the “d” resolution needed to be secured using the appropriate means of security provided. A final 

concern relating to Sector’s plan to amend paragraph S.1.2.2.2. to allow for the disabling of the “d” resolution is 

the effect this might have on the display of values for scales that differentiate values of “d” and “e.” 

 

See the 2018 Weighing Sector Meeting Summary for additional details concerning the Sector’s discussion of 

these two paragraphs and the conclusions reached by the Sector. 

 

2019 NTEP Lab Meeting Discussion of Weighing Labs Item 2. The 2019 NTEP Lab Meeting included an item 

on the Weighing Labs agenda to discuss the outcome of the 2018 Weighing Sector’s technical position on the 

application of paragraph S.1.2.2.2. Class I and II Scales used in Direct Sales. The NTEP weighing evaluators 

were asked to consider the following questions developed by the NIST Technical Advisor relating to the Weighing 

Sector’s technical position: 

 

1. If disabling of the “d” resolution is permitted on a Class I and II scale in which the values of “d” and 

“e” are different to allow use of the scale in a direct sale application, what additional NTEP 

inspection/testing is needed to confirm the scale complies in both applications? (Note: One test 

thought to be necessary is a test to confirm a scale is rounding properly once the “d” resolution is 

disabled). 

2. What are “display” requirements for the two applications given that Scales Code paragraph S.1.2.2.1. 

requires the differentiation of the two values when both are displayed. 

3. How are evaluators to reference the two applications on a CC so field officials can readily tell from the 

CC the permissible applications? 

4. How are “e” and “d” to be marked on the scale for each application? 

5. Must the disabling feature be a sealable event (i.e., behind the seal)? 
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6. How might paragraph S.1.2.2.2. be changed to reflect and make clear the Sector’s interpretation. 

OWM also noted that being able to disable the “d” resolution provides a means for service technicians to use 

the disabling feature to decrease scale resolution which can also change the outcome of a performance test 

(rejection versus approval). 

Measurement Canada’s Technical Advisor to the 2019 NTEP Labs reported MC had previously evaluated a scale 

that a manufacturer wanted to be able to produce. The “d” resolution on this scale could be deactivated using a 

switch that was behind the security mechanism. Mr. Harshman (NIST Technical Advisor) indicated this is exactly 

what he believes U.S. scale manufacturers want to be able to do; yet, when this is done, digital rounding may be 

an issue as well as how the weight information on the scale will be displayed (given the “d” resolution is required 

to be differentiated from the “e” resolution if “e” and “d” are continuously displayed during normal operation). 

An additional concern is how field officials will be able to easily determine if a CC issued for the device includes 

both applications? Mr. Darrell Flocken (NTEP Administrator) suggested manufacturers could make evident the 

two applications by listing each separately on the CC or including text in the “Standards Features and Options” 

block on the CC indicating the two different applications. 

 

Mr. Flocken also commented during the 2019 NTEP Lab Meeting he believed the WS’s technical position on this 

issue would not necessarily require a change to Scales Code paragraph S.1.2.2.2. Class I and II Scales Used in 

Direct Sales. A change to NCWM Publication 14 to allow for the deactivation of the “d” resolution is all that 

would be needed to include: 1) added test criteria that verifies proper rounding; 2) appropriate display of 

information; and 3) that the switch is located behind the sealing mechanism. Mr. Harshman concurred with Mr. 

Flocken’s view and agreed to develop a 2019 Weighing Sector proposal to amend NCWM Publication 14 rather 

than draft proposed changes to paragraph S.1.2.2.2. as was previously agreed at the 2018 WS meeting. 

 

Recommendation: 

A discussion on the future implementation of Scales Code paragraph S.1.2.2.2. Class I and II Scales used in Direct 

Sales is a new item on the Weighing Sector’s 2019 agenda (i.e., Additional Item 8) and may result in a Sector 

recommendation to postpone implementation of the paragraph and/or amendments to the paragraph. For this 

reason, the NIST Technical Advisor recommends discussing everything related to paragraph S.1.2.2.2. as part of 

Additional Item 8. Regarding Mr. Harshman’s agreement at the 2019 NTEP Lab Meeting to develop a 2019 WS 

proposal to amend NCWM Publication 14, this work has not been completed because a Sector discussion of 

Additional Item 8 may result in there being no immediate need to amend NCWM Publication 14 DES. 

 

Since it was decided at the 2019 NTEP Lab Meeting, changes to paragraph S.1.2.2.2. are not needed, the NIST 

Technical Advisor considers Item 2 of this agenda concluded. The item will not be carried over onto next year’s 

WS agenda. 

 

Discussion/Conclusion: This item was combined and discussed with New Item 8 of the 2019 WS agenda since 

they relate to the same issue; yet propose different Sector actions/recommendations. With respect to this particular 

item, Mr. Harshman (NIST Technical Advisor) explained he purposely had not drafted a 2019 WS proposal to 

amend NCWM Publication 14 as agreed at the 2019 NTEP Lab Meeting because he knew the outcome of a WS 

discussion of Additional Item 8 of this agenda may result in a recommendation to develop a WS proposal to amend 

HB 44 Scales Code paragraph S.1.2.2.2. Class I and II Scales used in Direct Sales or postpone its implementation. 

If the Sector were to agree to either of these actions after discussing the concern detailed in Additional Item 8, 

there would be no immediate need to develop a WS proposal to address the disabling of the “d” resolution on 

Class I and II scales in which “d” and “e” are different values in NCWM Publication 14. Because neither of these 

actions resulted from the Sector discussion of Additional Item 8, members of the Sector agreed Mr. Harshman 

should move forward with the development of a 2020 WS proposal to amend the DES part of NCWM Publication 

14 to allow for the deactivation of the “d” resolution on Class I and II scales in which “e” and “d” are different 

values. It was also agreed the draft proposal should address all concerns made known at the 2019 NTEP Lab 

meeting as reported in the “Background/Discussion” portion of this item. 

 

Mr. Harshman agreed to draft a proposal on behalf of the 2019 WS members and present the draft to Mr. Darrell 

Flocken (NTEP Administrator) and Mr. Rob Upright (Chairman of the 2019 WS) for final review. 
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NEW ITEMS 

 

NCWM Publication 14 DES – Field Permanence Tests Sections and Subsections 63.7, 64.3, 65.3, 

66.4, 67.6, 68.6, 71.7, 73.1., 74 (Permanence Test Requirements – Minimum Weighments), and 

75.3. 
 

Source: 

Ohio Department of Agriculture / Ohio NTEP Lab (2019) 

 
Background: 

NCWM Publication 14 is limited on its criteria for the field permanence test on what must be submitted for proof 

that the 300 weighments have been met. Customers are submitting handwritten logs that are unverifiable. In one 

example, the customer submitted a handwritten log that showed a hopper scale loaded to 500 lb, eight times in 

one minute, and no return to zero was shown between loads. Since NTEP evaluators are not present during the 

permanence portion of the field test, there should be written requirements in NCWM Publication 14 that will give 

confidence to an evaluator that a proper field permanence test was completed in their absence. The wording is not 

uniform in the sections identified in this proposal and needs to be updated. 

 

Recommendation: Replace text in NCWM Publication 14 DES subsections 63.7.1., 64.3.1., 65.3.1., 66.4   (first 

bullet), 67.6.1., 68.6.1., 71.7.1.1., 73.1.3.2. (1), 74 Permanence Test Requirements Minimum Weighments Bullets 

1 thru 3, and 75.3.1. with the following: 

 

 

Discussion/Conclusion: During the discussion of this item, several Sector members raised concerns about 

different parts of the criteria being proposed. The following is a list of significant concerns raised and the 

conclusions reached by the Sector after discussing them: 

 
• Concern: Some of the text being proposed already appears in some of the Subsections identified for 

insertion and would result in redundancy. For example, in DES subsection 63.7.2. it is specified, “only 

loads, which reflect "normal" use, will be counted during the permanence-testing period.” It would be 

inappropriate to include this same text in 63.7.1. as recommended. 

 
Discussion/Conclusion: Sector members agreed to grant Mr. Darrell Flocken (NTEP Administrator) 

editorial privilege to remove any existing redundant text in each of the subsections where the replacement 

text is to be inserted. 

 
• Concern: Is it necessary for the log to show that each of the 300 weighing operations included a return 

to zero? That is, must a complete weighing operation include a return-to-zero indication or is a no-load 

A minimum of 300 weighing operations are required during the test period. Unless these weighing 

operations are completed in an NTEP laboratory, the applicant, user, or manufacturer is to log the 

date, time, and weight, either by digitally printing or electronically storing the information. Hand 

written logs will not be accepted. Each of the 300 weighing operations shall be printed or stored, to 

include return to zero as proof that each weighing operation was complete. The person conducting the 

weighing is to initial each testing. 

 

Only loads that reflect "normal" use will be counted during the permanence-testing period. 
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condition adequate since some automated hopper scales (and perhaps other automated scales and 

weighing systems) may retain some product after discharge? 

 
Discussion/Conclusion: Ideally, each of the 300 weighing operations should return to a zero indication 

once the load is removed from the weighing/load-receiving element. It was stated by an NTEP evaluator 

this does not always occur, especially with some automated hopper scales, which sometimes retain some 

product after discharging the load due to clingage. It was pointed out the Scales Code of HB 44 requires 

the return-to-zero even for automated hopper scales unless their classification is an ABWS or a single 

draft manually operated receiving hopper scale installed below grade. Mr. Flocken (NTEP 

Administrator) noted permanence testing in an NTEP lab does not confirm return-to-zero as the load is 

oftentimes applied and removed mechanically. 

 
It was agreed permanence testing is conducted to ensure a weighing device submitted for type evaluation 

is able to maintain its accuracy after an extended period of normal use. A performance test is conducted 

both before and after the 300 minimum weighing operations. This testing provides indication of whether 

or not the device being evaluated can maintain accuracy. For this reason, it is not extremely important 

that the device return to zero for each of the 300 weighing operations. The Sector agreed it would be 

very important for an NTEP evaluator to investigate further, the operational characteristics of a device 

when the log of information submitted provides indication that the device has not consistently returned 

to zero after each weighing operation. In conclusion, the Sector agreed to add the words “no load” to the 

replacement text to signify each of the 300 minimum weighing operations would not necessarily have to 

return to a true zero indication once the test load was removed. 

 
• Concern: Will there be cases where the required information cannot be provided in print or 

electronically stored? 

 
Discussion/Conclusion: It was agreed the answer to the question is: Yes, there may be. To address this 

concern, the Sector agreed to add “hand written under special conditions authorized by the evaluator” as 

a parenthetical in the replacement text. This was added to make clear the information could be hand 

written, but the submitter would need to get authorization from the NTEP evaluator, who could then 

control/specify how this information was to be provided. 

 
• Concern: What is meant by “initial each testing?” Does this mean each weighing operation has to be 

initialed or can one person, e.g., the applicant, provide a single signature for all the weighing 

operations? 

 
Discussion/Conclusion: It was agreed the testing would not need to be initialed. An NTEP evaluator 

through communications with the applicant controls how the required information is obtained. 

 

 
Following the discussions of each of these concerns, the Sector amended the proposal and agreed to recommend 

it be insert it into each of the subsections referenced in the title of this item granting Mr. Flocken editorial 

privilege to remove redundant text as noted in the “Discussion/Conclusion” portion of the first bulleted concern. 

The following represents the final agreed upon text: 
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A minimum of 300 weighing operations are required during the permanence test. The applicant or the 

manufacturer is responsible for performing these weighing operations, unless the weighing is performed 

in an NTEP Laboratory. Each of the 300 weighments shall: 

 

• include the date, time, and indicated weight value; 

• provide evidence that the scale returned to a zero or a no-load condition between each weighment; 

and 

• be printed or electronically stored (hand written under special conditions authorized by the 

evaluator). 

 

The above information shall be provided to the evaluator prior to the subsequent test for permanence. 

Final Agreed Upon Text by the 2019 WS 

 
 

NIST Technical Advisor’s note: A few members of the Sector questioned the meaning of the text “subsequent 

test for permanence” during the review of the final proposal. Mr. Flocken (NTEP Administrator) stated, and 

others agreed, the “subsequent test for permanence” is simply the performance testing that an NTEP evaluator 

conducts following the minimum 300 weighing operations of the permanence test to confirm a device or system 

being evaluated has maintained its accuracy. This same text appears throughout many parts of NCWM 

Publication 14. 

 

 

NCWM Publication 14 DES – Section 43. Zero-Tracking Mechanism and Section 44. 

Discrimination and Zone of Uncertainty 
 

Source: 

Rick Harshman (NIST OWM) on behalf of the 2019 NTEP Weighing Labs 

 
Background: 

At the 2019 NTEP Lab Meeting, the NTEP weighing evaluators reviewed NCWM Publication 14 DES procedures 

for testing a zero-tracking mechanism (AZT) in Section 43 and Discrimination in Section 44 for electronic digital 

scales. The evaluators determined the procedures in these sections are only intended to apply to scales in which 

the values of “d” and “e” are equal and cannot nor should not be applied to Class I or II scales in which d ≠ e. 

The procedures in these two sections (43 and 44) should be expanded to address the testing necessary to evaluate 

AZT and discrimination on Class I and II scales in which d ≠ e. 

 
Recommendation: There are four recommended changes proposed by this item as follows: 

 

1. Amend the Test Procedure for AZT shown in Section 43 Zero-Tracking Mechanism on page DES 70 as 

follows: 

 

 

Test Procedure for AZT (Scales in which e = d) 

1. With the scale at zero balance, place a load in excess of the AZT range for the scale (e.g., 10de). 

Add error weights that are slightly in excess of the specified AZT limit for the device or the AZT 

setting.) 

2. Remove the load (e.g., 10de) but leave the error weights on the scale. 

3. Observe whether or not the scale automatically zeroes the error weights. 
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2. Add the following new draft test procedure for AZT (Class I and II scales in which d ≠ e) immediately 

below the AZT procedures shown above in Section 43: 
 

 

 

3. Amend the title of Sub-Section 44.2 as follows: 
 

 

4. Add a new Sub-Section 44.3. as follows: 

 

44.3. Discrimination Test (Class I and II scales in which e ≠ d). The 

discrimination near zero load and near maximum scale capacity when th 

scale division (d) is not equal to the value of the minimum verification s 

p 

e v 

ca 

rocedures for testing 

alue of the minimum 

le division (e), are  as 

follows: 

a. Zero the scale with no load on the platter. 

b. Apply a test load equal to 2 e to the platter and observe the 

displayed indication. 

c. Apply an additional test load of 2 d to the platter and observe the 

displayed indication. 

d. The addition of 2 d in step c. must increase the displayed 

indication by 2 d. 

  

 

 

 
Yes No N/A 

4. Repeat this procedure by decreasing or increasing the amount of error weights to determine the 

zeroing range of the AZT. 

5. Perform this test in an analogous manner on the negative side of zero to determine the zero range 

of AZT on the negative side of zero. 

 

Test Procedure for AZT (Class I and II Scales in which e ≠ d) 

1. With the scale at zero balance, place a load in excess of the AZT range for the scale (e.g., 

10 e). 

2. Add test weights that are slightly in excess of the specified AZT limit for the device or the 

AZT setting (e.g., 0.6 e or 0.7 e). Note that the product of multiplying the value of “e” by 

a factor of 0.6 or 0.7 may not result in a whole value of “d” if the ratio of the “e” to “d” 

value is less than 10 to 1, at which case the scale must round to the closest “d” value in 

accordance with NIST HB 44 paragraph G-S.5.2.2.(d) 

3. Remove the load applied in step 1. but leave the test weights that were applied in step 2. 

4. Observe the scale. It must not automatically zero the load (i.e., the test weights) remaining 

on the platter 

5. Repeat this procedure by decreasing or increasing the amount of test weights to determine 

the zeroing range of the AZT. 

6. Perform this test in an analogous manner on the negative side of zero to determine the 

zero range of AZT on the negative side of zero. 

44.2. Discrimination Test (Scales in which the value of e = d and is ≥ 5 mg). The following tests 

shall be performed within 10 e of zero and at the maximum test load. 
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e. For the discrimination test at or near maximum capacity, apply a 

test load near scale capacity, then remove 2 d and observe the 

change in the displayed indication. 

f. The displayed indication must change by 2 d when a test load of 

2 d is removed. 

Yes No N/A 

 

 

Discussion/Conclusion: Members of the Sector reviewed the existing procedures for verifying correct operation 

of an AZT feature and the procedures for testing discrimination in NCWM Publication 14 DES and concluded 

(as did the NTEP weighing evaluators at the 2019 NTEP Lab Meeting) the procedures were only intended to 

apply to scales in which the value of the verification scale division (e) equals the value of the scale division (d). 

Members of the Sector then reviewed the new procedures proposed for testing an operational AZT feature and 

discrimination on Class I and II scales in which the values of “e” and “d” are different and concluded they are 

appropriate. Consequently, the WS agreed to recommend NCWM Publication 14 be amended to include the 

changes and new procedures as proposed. 

 

 

NIST Handbook 44 Scales Code paragraph N.1.5. Discrimination Test 
 

Source: 

Rick Harshman (NIST OWM) on behalf of the 2019 NTEP Weighing Labs 

 
Background: 

The long-accepted procedures for testing discrimination on digital electronic scales in which e = d, specify the 

use of a test load equaling 1.4 e to change the displayed indication by 2 e on both sides of zero. When e = 1 mg 

or 2 mg on a Class I or II scale, a 1.4 e test load requires the use of decimal milligram test weights to develop the 

test loads necessary to test discrimination. The NTEP weighing evaluators believe it is very questionable that a 

field test of discrimination using such small test loads could be performed and there be confidence in the outcome 

of the results of those tests. Additionally, the evaluators are not aware of any weights and measures jurisdiction 

that has issued decimal milligram field standard test weights to field staff. Paragraph N.1.5, shown in the box 

below, specifies a discrimination test be performed on all automatic indicating scales, but it is doubtful the test is 

being performed in the field when the value of “e” is only 1mg or 2 mg. Some NTEP weighing evaluators recently 

reported during an NTEP Lab Meeting they too do not possess test standards this small. Measurement Canada 

recently indicated it possesses a decimal milligram kit, but the test standards in the kit are seldom if ever used. 

 

 
N.1.5. Discrimination Test. – A discrimination test shall be conducted on all automatic indicating scales  with 

the weighing device in equilibrium at or near zero load and at or near maximum test load, and under controlled 

conditions in which environmental factors are reduced to the extent that they will not affect the results obtained. 

For scales equipped with an Automatic Zero-Tracking Mechanism (AZT), the discrimination test may be 

conducted at a range outside of the AZT range. 

[Nonretroactive as of January 1, 1986] 

(Added 1985) (Amended 2004) 

NIST Handbook 44 Scales Code paragraph N.1.5. Discrimination Test 

 

 
At the 2019 NTEP Lab Meeting, the weighing evaluators considered differences in how discrimination and AZT 

tests should be performed on Class I and Class II scales in which the value of “e” equals “d” versus when the two 

are different values (e ≠ d). The discussion led the evaluators to draft a new proposal to the Weighing Sector (Item 

4 of this agenda) recommending changes to the procedures in NCWM Publication 14 DES to address differences 

in how the AZT and discrimination procedures needed to be performed.  During a first review of the 
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draft proposal by those in attendance at the Lab Meeting, it was suggested by Measurement Canada’s Technical 

Advisor that the changes proposed to the discrimination procedures for scales in which the value of e = d, include 

additional text to exempt the procedures from applying to scales in which the value of “e” is less than 5 mg. This 

is because most labs are not going to have the decimal milligram test weights to be able to perform the test. It was 

also pointed out that OIML R 76 includes similar text to exempt discrimination testing on scales with digital 

indications in which d ˂ 5 mg. 

 
HB 44 Scales Code paragraph N.1.5. requires the discrimination test to be performed on all automatic indicating 

scales. In order to provide an exemption to the procedures in NCWM Publication 14 when e ˂ 5 mg, Scales Code 

paragraph N.1.5. should also provide the exemption since type evaluation is intended to confirm whether or not a 

device or system submitted for type evaluation complies with HB 44 requirements. 

 
Recommendation: This item is considered companion to the third recommended change in Item 4 of this agenda. 

That is, in order to apply the exemption proposed by the added text to Sub-Section 44.2, HB 44 Scales Code 

paragraph N.1.5. should first be amended to provide the same exemption so the two standards (NCWM 

Publication 14 and NIST HB 44) are uniform with respect to the discrimination testing. The Sector is asked to 

review the changes proposed to paragraph N.1.5. shown in the box below and if the Sector agrees with the 

changes, submit the proposal to the NCWM for consideration in the next (2020) Conference cycle. 

 

 
 

Discussion/Conclusion: The Sector, having agreed to recommend NCWM Publication 14 DES Subsection 44.2. 

be amended as proposed in Agenda Item 4 of this summary report, concluded the changes proposed to HB 44 by 

this item are needed to allow for those recommended to Publication 14. Mr. Harshman (NIST Technical Advisor) 

agreed to draft a new NCWM Form 15 and submit it to the S&T Committee on behalf of the 2019 WS before the 

November 1, 2019 deadline so it can be considered during the 2020 NCWM cycle. 

 

Discussion on Medical Scales 
 

Source: 

NTEP 

 
Background 

The NCWM is looking into ways to expand NTEP and was recently approached by some scale manufacturer(s) 

stating they would like to have a standard to use in evaluating scales used for medical purposes. Mr. Darrell 

Flocken (NTEP Administrator) submitted this item to generate a discussion with representatives of the scale 

manufacturers to try and determine their level of commitment in helping to develop such a standard. 

 

Discussion/Conclusion: Mr. Darrell Flocken (NTEP Administrator) reported he had been approached by a few 

representatives of US scale manufacturers at the most recent NCWM Annual Meeting wanting a standard 

developed for evaluating medical scales. Following the Conference, Mr. Flocken followed up with those scale 

manufacturers by e-mail to determine their level of commitment in helping to develop the standard.  At the time 

N.1.5. Discrimination Test. – Except for digital electronic scales designated Accuracy Class I or II in 

which the value of e = d and is less than 5 mg, A a discrimination test shall be conducted on all automatic 

indicating scales with the weighing device in equilibrium at or near zero load and at or near maximum 

test load, and under controlled conditions in which environmental factors are reduced to the extent that 

they will not affect the results obtained. For scales equipped with an Automatic Zero-Tracking Mechanism 

(AZT), the discrimination test may be conducted at a range outside of the AZT range. 

[Nonretroactive as of January 1, 1986] 

(Added 1985) (Amended 2004 and 20XX) 
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the 2019 Weighing Sector convened, Mr. Flocken had not received any response. Mr. Flocken explained such a 

standard would need to follow the same format as existing HB 44 Codes and that the specific types of devices in 

which the standard applied would need to be identified. Also, specification requirements, test notes, and tolerances 

would need to be developed. Mr. Flocken asked members of the Sector if there was interest in proceeding with 

this project and who would be willing to participate on a task group/subcommittee, etc., to do this work. 

 

A small group of meeting attendees agreed to meet with Mr. Flocken following the WS meeting to plan/schedule 

for this project. 

 

The brief discussion led to the fact that there is a wide range of ideas as to what this project is expected to 

accomplish. Comments ranged from wanting to add medical weighing instruments into HB 44 with the idea that 

weights and measures jurisdictions would then begin testing the instruments; to comments that medical weighing 

instruments are used in the determination of a person’s drug prescription, which will imply that any type of 

certification could greatly increase the liability of all parties involved. 

 

The question was also asked regarding the development of a list of weighing instruments that would and would 

not be included under the term “Medical Weighing Instrument.” No real conclusion was reached on this topic. 

 

Finding no real direction on how to move the topic forward, a few manufacturers agreed to have internal 

discussion with the idea to create a company position and statement on what they would like to see in the way of 

an instrument list as well as the development of specifications and tolerances, and what role, if any, would they 

like to see NTEP’s involvement in a certification program for these instrument types. Once developed, the 

companies are to send this information to the NTEP Administrator to be used for the writing of a project scope 

document. The expected time frame is to have the scope document written and ready for review by the January 

2020 NCWM Interim Conference. 

 

 

 

NCWM Publication 14 AWS – Section C Certificate of Conformance Parameters 
 

Source: 

Wipotec-OCS, Inc. (Mr. Benjamin Raham) 

 
Background 

Section C of NCWM Publication 14 Automatic Weighing Systems requires all devices submitted to have the 

widest Load Receiving Element (LRE). This places an undue burden on manufacturers of AWSs, as it is 

understood that the industry requires these devices custom-built to suit the needs of end users.  This   parameter 
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has no more metrological significance than the length requirement where a ratio of 4:1 is allowed to accommodate 

these manufacturing requirements, in order to ultimately satisfy end users. 

 
Recommendation: Two amendments are proposed for Section C. Certificates of Conformance Parameters as 

follows: 

 
1. Remove the requirement for widest LRE; and 

2. Under section “A CC Will Apply to All Models That Have:” change the language regarding width to 

correspondingly match the statement regarding length. 

 
The two recommended amendments are shown in the following text box: 



NTEP 2020 Interim Meeting Agenda 

Weighing Sector Meeting Summary 

NTEP - 21 

 

 

 

Section C.   Certificate of Conformance Parameters 

 

Certificates of Conformance (CC) shall detail… 

 
The Following Guidelines Apply: 

 

Device Parameters: 

… 

The models to be submitted for evaluation shall be those having: 

a. Highest Capacity * 

… 

e. Widest Load Receiving Element (LRE)  

* One device may be submitted to meet a, b, and c. 

 
 

A CC Will Apply to All Models That Have: 

• Equivalent metrological hardware and software, including the: 

• Same scale (LRE) transport construction (e.g., chain system, belt system) 

• Same number of load cells 

• See section D Substitution of Load Cells 

… 

• Equal or smaller LRE width, including belt width** 

• Width with 4:1 from both directions of the device submitted (e.g., 10 m submitted, accepted 

range is 2.5 m to 40 m?) (Determination of width noted on all NTEP CCs)** 

• Length with 4:1 from both directions of the device submitted (e.g., 10 m submitted, accepted range 

is 2.5 m to 40 m?) (determination of length noted on all NTEP CC's) 

• A scale division(e) equal to or larger than that of the device evaluated 

• Equal or slower scale belt speed* 

• Equal or smaller capacity of the device evaluated 

 
*The manufacturer must specify in the application form whether or not the Automatic Weighing Systems 

is of a fixed-speed or variable-speed design. If equipped with variable scale belt speeds, the systems 

covered must have equal or slower scale belt speeds for each weighing range. 

** The width of the LRE is typically the LRE dimension that is perpendicular to the direction of travel. 

In some cases, the width of the belt or other conveyor mechanism will represent the width of the LRE if 

objects can only be weighed on the belt or if the belt or conveyor mechanism is wider than the LRE. 

 

 

Discussion/Conclusion: Mr. Benjamin Raham (Wipotec-OCS, Inc.) reported many of the automatic 

checkweighers manufactured by Wipotec are custom made to meet the needs of a particular customer application. 

Because current NTEP policy specifies a CC applies to only those models that have an equal or smaller load-

receiving element, Wipotec is having to submit additional automatic checkweighers to NTEP (an unnecessary 

added expense) in order to obtain a CC for systems of the same model that are sometimes only slightly wider than 

one already evaluated, and already have a CC issued to cover that particular model. There isn’t any technical 

justification for limiting an NTEP CC to a model of equal or smaller width than the one submitted to NTEP for 

type evaluation.   The added width isn’t going to affect the accuracy of the system.   The 
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4:1 width ratio proposed would encompass AWSs of larger widths on the same CC and is uniform with the current 

policy applicable to length, which is 4:1. 

 
Following Mr. Raham’s overview of the reasons for submitting this item, there was some general discussion by 

members of the Sector concerning how to interpret the load-receiving element dimensional parameters contained 

in the existing policy and the reasons for the existing length and width restrictions. No one was aware of or able 

to provide any technical justification for limiting the application of a CC to models of equal or smaller widths. 

The general view of those offering comment, however, was that a 40-meter width, as specified in the example 

provided by the submitter in the proposal seemed extreme in comparison to the 10-meter width of an automatic 

checkweigher submitted. It was suggested that some percentage greater than the width submitted be considered 

and members agreed widths up to 50% greater would be a more reasonable limitation. Members of the Sector 

also considered whether the 50% increased width should apply to both checkweighers and weigh-labelers, both 

of which are automatic weighing systems. It was agreed that the increase should only apply to checkweighers. As 

a result of these discussions and the conclusions attained, members of the Sector agreed to recommend NCWM 

Publication 14 AWS be amended as follows: 
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Section C.   Certificate of Conformance Parameters 

 

Certificates of Conformance (CC) shall detail… 

 
The Following Guidelines Apply: 

 

Device Parameters: 

… 

The models to be submitted for evaluation shall be those having: 

a. Highest Capacity * 

… 

f. Widest Load Receiving Element (LRE)  

* One device may be submitted to meet a, b, and c. 

 
 

A CC Will Apply to All Models That Have: 

• Equivalent metrological hardware and software, including the: 

• Same scale (LRE) transport construction (e.g., chain system, belt system) 

• Same number of load cells 

• See section D Substitution of Load Cells 
… 

• Equal or smaller LRE width, including belt width** 

• Widths**: 

o For all checkweighers:  smaller and up to 150% of device evaluated 

o For all weigh labelers:  smaller and up to the width of the device evaluated 

• Lengths within a 4:1 ratio of the length of the device evaluated 

• A scale division(e) equal to or larger than that of the device evaluated 

• Equal or slower scale belt speed* 

• Equal or smaller capacity of the device evaluated 

 
*The manufacturer must specify in the application form whether or not the Automatic Weighing Systems 

is of a fixed-speed or variable-speed design. If equipped with variable scale belt speeds, the systems 

covered must have equal or slower scale belt speeds for each weighing range. 

** The width of the LRE is typically the LRE dimension that is perpendicular to the direction of travel. 

In some cases, the width of the belt or other conveyor mechanism will represent the width of the LRE if 

objects can only be weighed on the belt or if the belt or conveyor mechanism is wider than the LRE. 

 

 
 

ADDITIONAL ITEMS AS TIME ALLOWS 
 

If time permits, OWM, NTEP and/or other groups would appreciate input from the WS on the weighing-related issues 

that are outlined in the remaining agenda items below. For each item in this section, the Sector is asked to review the 

item and consider providing input that might assist these groups. 
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Implementation of NIST Handbook 44 Scales Code paragraph S.1.2.2.2. Class I and II Scales 

Used in Direct Sales 

 

Source: 

Mettler-Toledo LLC 

 
Background 

NIST Handbook 44 Scales Code paragraph S.1.2.2.2. Class I and II Scales used in Direct Sales was added to the 

Handbook in 2017 and will become enforceable for new scales going on the market in January 2020 with a 

retroactive date of January 2023. This change was made primarily due to the direct sales of cannabis to customers 

in several states and the scale operators were inexperienced with the higher precision scales and the need to 

calculate price only based on values of "e." 

An unintended consequence is there are other applications, such as jewelry and gold, where Class I and II scales 

with "d" ≠ "e" are used by experienced operators and it is not clear whether or not the use of these scales is now 

permitted in direct sales. Discussions with several states show there is a lack of consistency in how these states 

interpret “direct sales” as it relates to these applications. 

This new specification, if not modified, will result in Class I and II scales configured with "d" = "e" to be required 

for direct sales. Scale manufacturers are reporting these scales are considerable more expensive; and yet, provide 

the same suitability as those configured with "d" ≠ "e." This and the concern that current scales will not be suitable 

after 2023 will be a burden for those in the jewelry business. 

 
Recommendation: Further discussion is requested with the Weighing Sector to explore the proposed 

recommendations shown in the text boxes below and other alternatives. 

 
The two recommendations are as follows: 

 
1. Amend NIST Handbook 44 Scales Code paragraph S.1.2.2.2. Class I and II Scales Used in Direct Sales as 

follows: 

 

 

2. Amend the current NIST Handbook 44 Appendix D definition of “direct sale” as follows: 

 

S.1.2.2.2. Class I and II Scales Used in Direct Sales. – When accuracy Class I and II scales are used in 

direct sale applications the value of the displayed division “d” shall be equal to the value of the 

verification scale interval “e.”, and "e" does not equal "d," the commercial transaction shall be 

calculated based on the value of the verification scale interval "e" and not on the value of the 

displayed division "d." 

[Nonretroactive as of January 1, 2020; to become retroactive as of January 1, 20235] 

(Added 2017) 

direct sale. – A sale in which both parties in the transaction are present when the quantity is being 

determined. An unattended automated or customer-operated weighing or measuring system is considered 

to represent the device/business owner in transactions involving an unattended device. [1.10]. Verification 

of previously weighed and marked items is not considered a direct sale. 

(Amended 1993 and 20XX) 
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NIST Technical Advisor’s note and additional recommendation: Should the Sector, after considering the 

changes proposed by this item, conclude the changes are not needed or are inappropriate, it is recommended the 

Sector develop and propose changes to NCWM Publication 14 DES to allow for the deactivation of the “d” 

resolution to include: 

 

• added test criteria that verifies proper rounding when the d resolution has been deactivated; 

 

• appropriate display of information; and 

 

• that the switch to activate/deactivate the “d” resolution is located/secured behind the sealing 

mechanism. 

 

Discussion/Conclusion: Mr. Russ Vires (Mettler-Toledo, LLC) announced Mettler Toledo had updated its NCWM 

Form 15 proposal since the 2019 WS agenda had been circulated to members. As a result, the two recommended 

changes proposed by Mettler Toledo in the agenda are no longer valid. The following represents the most current 

changes being proposed by Mettler Toledo, LLC and will be considered by the four Regional Weights and Measures 

Associations when they meet in the fall of 2019: 

 

S.1.2.2.2. Class I and II Scales Used in Direct Sales. – Except for jewelers' scales, when accuracy Class I 

and II scales are used in direct sale applications the value of the displayed division “d” shall be equal to the 

value of the verification scale interval “e. 

 

[Nonretroactive as of January 1, 20203; to become retroactive as of January 1, 2023] 
 

This updated proposal was projected onto a screen upon Mr. Vires announcement so members of the WS could 

consider its merits during the discussion of this item. 

 

Mr. Marc Wolff (Mettler-Toledo, LLC) gave a very informative presentation on the operational characteristics of 

Class I & II scales with regard to scale resolution and the display of “e” and “d” values (his presentation slides have 

been inserted as an attachment to this report and are also posted on NCWM’s website).  His presentation focused on 

a very important concern Mettler Toledo has regarding the implementation of HB 44 Scales Code paragraph S.1.2.2.2. 

Class I and II Scales Used in Direct Sales. Of particular concern is the effect that the nonretroactive and retroactive 

dates of January 1, 2020 and January 1, 2023, respectively, are having on Mettler Toledo’s marketing of Class II scales 

to the jewelry industry. Because this requirement becomes enforceable in only a few short months and then becomes 

retroactive in just a little over three years (Jan. 1, 2023), it is creating uncertainty in the marketplace. This uncertainty 

has led scale distributors of Mettler Toledo products to delay purchasing new Class II scales until it becomes clearer 

how weights and measures officials are going to apply the requirement once it becomes enforceable. The increased 

cost of the Class II scales suitable for this application having to comply with paragraph S.1.2.2.2. is thought to be 

fueling this market uncertainty. An Accuracy Class II scale with maximum capacity of 620 g and both “e” and “d” 

equal to 0.01 g costs more than two and a half (2.5) times that of an Accuracy Class II scale with the same capacity 

(620 g) with “e” equal to  0.1 g and “d” equal to 0.01 g. 

 

Mr. Wolff offered the following justification for proposing jewelers’ scales being exempt from paragraph S.1.2.2.2.: 

 

• The buying and selling of jewelry (gemstones in particular) typically involves two companies and it is 

expected each will weigh the product; 

• Weighing of gemstones (for trade) requires a Class I scale with the indication in millicarats (mct), 1 mct 

equals 0.2 mg (0.0002 g). Additionally, the value of “e” is required to be equal to 10 “d” on these scales; 

• Accuracy Class I single-range scales with the value of “e” equal to “d” are not currently available from any 

scale manufacturer; 

• Accuracy Class I scales are not permitted for use in direct sale applications outside the US. 
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Mr. Vires reported discussions with several states indicate there may be confusion in how paragraph S.1.2.2.2. is 

interpreted as it relates to jewelers’ scales. Mr. Eric Golden (Cardinal Scale Manufacturing Co.) asked if a message 

could be posted on the Weights and Measures Directors’ listserv asking for input on how this might be enforced? 

 

Mr. Richard Harshman (NIST Technical Advisor) reported there isn’t any way to prevent paragraph S.1.2.2.2. from 

becoming enforceable to new equipment placed into service as of January 1, 2020. One action the Sector could take 

is to develop a Sector position on the issue, providing members could agree on one, and then communicate that position 

to the different states using the Weights and Measures Directors’ listserv. If members of the Sector can’t agree on a 

position, the Sector’s reporting that there was no agreement on a solution to this issue (no consensus reached) might 

alone be enough to provide indication to the community that there’s a problem with the upcoming implementation of 

this paragraph. One other option might be to propose extending the dates of enforcement of paragraph S.1.2.2.2. if 

other Sector members believe more time would be helpful in alleviating the concern. 

 

This ongoing discussion prompted other members to provide their opinions of the paragraph, the changes being 

proposed by Mettler Toledo, and acceptable/unacceptable applications of a Class II scale with different values of “e” 

and “d.” Mr. Darrell Flocken (NTEP Administrator) and Mr. Loren Minnich (KS) indicated they felt the S&T 

Committee had made a mistake when forwarding existing paragraph S.1.2.2.2. as a voting item. This requirement 

should not have been drafted as a Specification Requirement. They advocated deleting paragraph S.1.2.2.2. and 

replacing it with a User Requirement. As a User Requirement it becomes more of an issue involving enforcement 

rather than the design of a device. Mr. Minnich noted there are several new items on the agenda of the S&T Committees 

of the Regional Associations proposing changes relating to this issue in the coming year. One of those items proposes 

deleting the current Specification Requirement and replacing it with a User Requirement. 

 

Mr. Harshman commented he was not in favor of the exemption proposed by Mettler-Toledo. There should be only 

one scale resolution on scales used in a direct sale application. This should apply across the board regardless of the 

commodity being weighed. He noted “e” values do not round when “e” and “d” are different values on a Class I and 

II scale. Both, therefore, must be read to obtain an accurate weight determination. You can’t simply ignore “d” because 

it is the “d” value that provides indication of where an applied load happens to fall between two increments of “e.” 

What prompted Oregon (in 2017) to draft paragraph S.1.2.2.2. was that Inspectors in that State discovered some scale 

operators reading just the “e” value and others reading both “e” and “d.” It was very confusing. OIML R-76 does not 

permit a second resolution on scales used for direct sale. Mr. Harshman also commented he agreed with Mr. Flocken 

and Mr. Minnich that the requirement should have been drafted as a User Requirement. 

 

Mr. Vires followed up by reminding everyone there are already some requirements in HB 44 Scales Code that are 

specifically applied to “jewelers’ scales.” He stated it was his hope in submitting this item to the Sector that members 

could agree on a possible solution and a Sector position could be attained and then communicated to the states in hopes 

of diffusing much of the uncertainty in the marketplace. 

 

Mr. Rob Upright (WS Chairman) asked the group if there was interest in seeing if members could agree on a position. 

He first elected, however, to poll the different members of the Sector to determine whether they supported Mettler- 

Toledo’s proposal. It became evident during this process that agreement could not be reached on a WS position. 

 

Mr. Flocken, acknowledging an earlier statement made by Mr. Harshman, suggested the WS could issue a statement 

of sorts stating that there has not been any consensus reached regarding this issue. Alternatively, the Sector might 

simply remain silent. It could be beneficial to wait and see what comments come out of the fall Regional Association 

Meetings. 

 

In conclusion, members of the Sector agreed there is no consensus for a resolution of this issue; however, there was 

general agreement paragraph S.1.2.2.2. would be better suited as a User Requirement. 
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Verifying the Performance Adequacy of a Reference Scale 
 

Source: 

NIST OWM’s Legal Metrology Devices Group 

 
Background 

At the 2019 NCWM Annual Meeting, the NCWM adopted amendments to the Belt-Conveyor Scales Systems 

(BCSS) Code, including adding a new Accuracy Class 0.1 and accompanying Note paragraph that requires the 

quantity of material used to conduct a material test on a Class 0.1 BCSS to be weighed on a reference scale to an 

accuracy within 0.035% (which equates to 0.35 lb/1,000 of test load). The tolerance to be applied to an Accuracy 

Class 0.1 BCSS is +/- 0.1% of the test load. OWM has some questions regarding the means of verifying the 

accuracy of some scales using procedures that will ensure when those scales are used to weigh material for a 

material test of a Class 0.1 BCSS, the actual mass of the material is within the 0.035% specified. Mr. John Barton 

(NIST OWM) and Mr. Rick Harshman (NIST OWM) will provide an overview of some test procedures being 

developed by OWM that can hopefully be used to confirm the adequacy of the reference scale (when used as a 

mass comparator) so that the scale can then be used to weigh reference material to within the 0.035% accuracy 

specified. 

 
Although the NTEP Belt-Conveyor Scale Sector will be considering recommended changes to the Belt-Conveyor 

Scale and Weigh-Belt Systems portion of NCWM Publication 14 in the near future, it is thought members of the 

Weighing Sector might find this topic of interest because reference scales are used in other applications and may 

need to be tested similarly to determine their adequacy for use in weighing material. For example, reference scales 

are used to verify the performance of CNG Retail-Motor Fuel Dispensers. 

 
Discussion/Conclusion: Mr. John Barton (NIST OWM) provided an overview of some of the changes that were 

adopted at the 2019 NCWM Annual Meeting affecting the Belt-Conveyor Scales Systems (BCSS) Code. Most 

notably are new requirements intended to address a 0.1 Accuracy Class BCSS. As its accuracy class implies, the 

tolerance to be applied to a 0.1 Accuracy Class BCSS will be ± 0.1% of the test load, which is the level of accuracy 

some manufacturers of weigh-belts (a type of belt-conveyor scale system) are claiming their systems can meet. 

Measurement Canada has evaluated at least one of these systems and found its performance to be within the 

specified tolerance. 

 
A new Notes paragraph being added to the BCSS Code in 2020 requires the quantity of material used to conduct 

a material test on a 0.1 Accuracy Class BSCS to be weighed on a reference scale to an accuracy of 0.35 %. This 

item was added to the Weighing Sector’s 2019 agenda to solicit input from members on how best to establish the 

test loads needed to be able to test these systems in a field environment given the degree of accuracy required of 

the material. Scales performing to within this level of accuracy (0.035%) may not be available or the procedures 

typically used to verify the accuracy of some scale types may not be adequate to ensure that when product for a 

material test is weighed on those scales it will be within the 0.035% specified. For example, a section test on a 

vehicle scale using 25 000 lb of certified test weight and each section determined to be within 0.035% of the 

applied test load doesn’t ensure axle-loads of vehicles positioned on these same sections weighing 35 000 lb will 

also be within 0.035% of their true value. Additionally, influences from environmental conditions may result in 

the need to postpone tests to a time when more favorable conditions exist. Measurement Canada’s testing of one 

of these systems involved using a static railroad scale as a mass comparator and two test cars of known mass; one 

approximately equal to the weight of an empty railcar, and the other, approximately equal the weight of a railcar 

filled with material. 

 
NTEP may soon begin receiving applications for type evaluations of these higher accuracy (0.1%) BCSSs. It too 

will need test procedures for verifying the adequacy of a reference scale used to weigh the material used for 
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testing these higher accuracy systems. Current NCWM Publication 14 BCSS procedures for verifying the 

adequacy of a reference scale are intended for reference scales used to weigh product for a material test of BCSS 

having an applicable tolerance of ± 0.25%. These current procedures are inadequate for use in verifying the 

adequacy of a reference scales used for weighing product for a material test of a BCSS system with a ±0.1% 

applicable tolerance. 

 
The development of adequate test procedures for the reference scale will be a main focus of an upcoming meeting 

of the NTEP Belt-Conveyor Scale Sector. The meeting is planned for October 2019. 

 
During the discussion of this item, Mr. Pascal Turgeon (Measurement Canada) and Mr. Zach Tripolis (Md NTEP 

evaluator) offered to provide assistance in the development of the procedures. 
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ATTACHMENTS 

 
Attachment to Agenda Item 8 Implementation of NIST Handbook 44 Scales Code paragraph 

S.1.2.2.2. Class I and II Scales Used in Direct Sales - Mr. Marc Wolff (Mettler-Toledo LLC) 

Presentation slides 
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ATTENDEE LIST 2019 MEETING 
 

Bill Bagley 

Ossid LLC 

4000 College Road 

Battleboro, NC 278019 

P. (252) 446-4002 

E. bill.bagley@promachbuilt.com 

 

 
Holger Ferst 

WIPOTEC-OCS, Inc. 

825 Marathon Parkway 

Lawrenceville, GA 30046 

P. (678) 232-0745 

E. holger.ferst@wipotec.com 

 

John Barton 

NIST, Office of Weights and 

Measures 100 Bureau Drive, 

MS 2600 

Gaithersburg, MD 20899 

P. (301) 975-8107 

E. john.barton@nist.gov 

 

Tom Buck 

Ohio Dept. of Agriculture, 

W&M 8995 E. Main Street 

Reynoldsburg, OH 43068 

P. (614) 728-6290 

E. tom.buck@agri.ohio.gov 

 

Jennifer Block 

A&D Engineering 

2341 Purple Finch Court 

Castle Rock, CO 80109 P. 

(303) 513-5406 

E. jblock@andweighing.com 

 

Kevin Chesnutwood 

NIST, Mass and Force Group 

100 Bureau Drive, MS 8222 

Gaithersburg, MD 20899 

P. (301) 975-6653 

E. kevin.chesnutwood@nist.gov 

 

William Danderand 

FedEx Freight 

1479 Town Center Drive, Suite 

D214 Lakeland, FL 

P. (630) 347-7745 

E. william.danderand@fedex.com 

 

Scott Davidson Mettler- 

Toledo, LLC 1150 Dearborn 

Drive 

Worthington, OH 43085 

P. (614) 438-4387 

E. scott.davidson@mt.com 

Darrell Flocken 

National Conference on Weights and 

Measures 1135 M Street, Suite 110 

Lincoln, NE 68508 

P. (614) 620-6134 

E. darrell.flocken@ncwm.net 

 

Eric Golden 

Cardinal Scale Manufacturing Co. 203 East 

Daugherty Street 

Webb City, MO 64870 

P. (417) 673-4631 x 211 

E. egolden@cardet.com 

 

Rick Harshman 

NIST, Office of Weights and Measures 100 

Bureau Drive, MS 2600 

Gaithersburg, MD 20899 

P. (301) 975-8107 

E. richard.harshman@nist.gov 

 

Scott Henry 

Zebra Technologies 809 Ashland Falls Drive 

Monroe, GA 30656 

P. (770) 800-1187 

E. scott.henry@zebra.com 

 

Jan Konijnenburg 

Rice Lake Weighing Systems 230 West 

Coleman Street Rice Lake, WI 54868 

P. (715) 736-6479 

E. jkonijnenburg@ricelake.com 

 

Ed Luthy 

Schenck Process LLC 108 Wade Drive 

Dover, OH 44622 

P. (440) 241-0194 

E. e.luthy@schenckprocess.com 

mailto:bill.bagley@promachbuilt.com
mailto:holger.ferst@wipotec.com
mailto:john.barton@nist.gov
mailto:tom.buck@agri.ohio.gov
mailto:jblock@andweighing.com
mailto:kevin.chesnutwood@nist.gov
mailto:william.danderand@fedex.com
mailto:scott.davidson@mt.com
mailto:darrell.flocken@ncwm.net
mailto:egolden@cardet.com
mailto:richard.harshman@nist.gov
mailto:scott.henry@zebra.com
mailto:jkonijnenburg@ricelake.com
mailto:e.luthy@schenckprocess.com


NTEP 2020 Interim Meeting Agenda 

Weighing Sector Meeting Summary 

NTEP - 38 

 

 

 

 

Mike Manheim 

National Conference on Weights and 

Measures 1135 M Street, Suite 110 

Lincoln, NE 68508 

P. (402) 434-4873 

E. mike.manheim@ncwm.net 

 

Robert Meadows 

Kansas Department of Agriculture 1320 

Research Park Drive Manhattan, KS 66502 

P. (316) 295-6572 

E. robert.meadows@ks.gov 

 

Loren Minnich 

Kansas Department of Agriculture 1320 

Research Park Drive Manhattan, KS 66502 

P. (785) 564-6695 

E. loren.minnich@ks.gov 

 

Ben Raham 

WIPOTEC-OCS, Inc. 

825 Marathon Parkway 

Lawrenceville, GA 30046 

P. (678) 344-8300 

E. ben.raham@wipotec.com 

 

Cinthia Reyes 

California Division of Measurement 

Standards 6790 Florin Perkins Road 

Sacramento, CA 95828 

P. (916) 229-3000 x 3054 

E. cinthia.reyes@cdfa.ca.gov 

 

Lou Straub 

Fairbanks Scales, Inc. 104 Gunnery Court E 

Ninety Six, SC 29666 P. (864) 543-2353 

E. lstraub@fairbanks.com 

Pascal Turgeon 

Measurement Canada 

151 Tunney's Pasture Driveway Ottawa, ON 

K1A 0C9 Canada P. (613) 301-4488 

E. pascal.turgeon@canada.ca 

 

Robert Upright 

VPG Transducers 

42 Countryside Road North Grafton, MA 

01536 P. (508) 615-1185 

E. rob.upright@vpgsensors.com 

 

Russ Vires 

Mettler-Toledo, LLC 1150 Dearborn Drive 

Worthington, OH 43085 

P. (614) 438-4306 

E. russ.vires@mt.com 

 

Jerry Wang 

A&D Engineering, Inc. 1756 Automation 

Parkway San Jose, CA 95131 

P. (408) 263-5333 

E. jwang@andonline.com 

 

Marc Wolff 

Mettler-Toledo GmbH Im Langacher 44 

Greifensee, Zurich 8606 Switzerland 

P. +41 44 944 28 23 

E. marc.wolff@mt.com 

 

Kraig Wooddell 

Hobart 

401 W. Market Street Troy, OH 45373 

P. (937) 332-2238 

E. kraig.wooddell@hobartcorp.com 

 

Zacharias Tripoulas 

Maryland Dept. of Weights and Measures 50 

Harry S. Truman Parkway 

Annapolis, MD 21404 

P. (410) 841-5790 

E. zacharias.tripoulas@maryland.gov 
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NEXT MEETING: 

The Sector agreed to hold its next meeting (week of August 16-22) in TBD. 

Discussion: Combining BCS sector with the Weighing Sector – nobody opposed to it. 
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	The Sector decided that changes to the User Requirements would not be suitable since users and officials may not always have access to the manufacturer’s instructions; the Sector, therefore, developed the following proposed amendment to General Code p...
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	9. S.1.1.(c) Zero Indication (Sleep/Screen Saver/Power Save Modes)
	10. Vehicle and Railway Track Scales

	New Items
	11.(a) Publication 14 Clarification on Section 66.(c) Permanence Tests
	11.(b) Publication 14 Clarification on Section 66.(c) Waiving of Permanence Tests
	12. Correction to Scale Tickets
	13. Stored Tare for “Weigh-in/Weigh-out” Applications
	14. Money Values in Other Than 1-Cent Intervals
	15. Suitability of Pressure Sensitive Security Seals
	16. Identification of ECRS
	17. Automatic Zero-Tracking vs. Automatic Zero-Setting
	18. Capacity – Markings and Display
	Part 1 – Capacity x Division, Multiple Units of Measure
	Part 2 – Minimum Piece Weight and Sample Size


	Next Sector Meeting
	Appendix A – Recommendations for Amendments to Publication 140F
	Agenda Item 1. Force Transducer (Load Cell) Family and Selection Criteria
	Agenda Item 2. Force Transducer
	Agenda Item 4.(c) Scales Code Paragraphs S.1.2.1., S.2.3., and T.N.2.1. and AWS Code Paragraph S.1.1.1.
	Agenda Item 4.(e) Amend Level-Indicating Means
	Agenda Item 8. Method of Sealing
	Agenda Item 9. S.1.1.(c) Zero Indication (Sleep/Screen Saver/Power Save Modes)
	Agenda Item 11.(a) Clarification on Section 66.(c) Performance and Permanence Tests
	Agenda Item 11.(b) Clarification of Section 66.(c) Waiving of Permanence Tests
	Agenda Item 13. Stored Tare for “Weigh-in/Weigh-out” Applications
	Agenda Item 14. Money Values in Other Than 1-Cent Intervals
	Agenda Item 18. Capacity – Markings and Display:  Part 1 (Clarification of Cap x d):
	Agenda Item 18. Capacity – Markings and Display:  Part 2 (MSS and MPW):

	Appendix B – Attachments
	Attachment for Agenda Item 2
	Attachment for Agenda Item 17

	Appendix C – Attendees

	2009-WS Summary
	Load Cell Items
	1. Load Cell Creep Recovery
	1 (a). Load Cell Creep Recovery (Recommended Changes to Publication 14 Based on Actions at the 2009 NCWM Annual Meeting)
	1 (b). Load Cell Creep Recovery (Editorial Suggestions)


	Carry-over Items:
	2. Recommended Changes to Publication 14 Based on Actions at the 2009 NCWM Annual Meeting
	3. In-Motion Railway Track Scales - Definition.
	4. Pub 14 Technical Policy - Hopper Scale Design Parameters
	5. Pub 14 Section 69. - Railway Track Scales
	6. Correction to Scale Tickets
	7. Update - Minimum Size of Weight and Units Proposals
	8. Update - Automatic Zero-Setting Proposal
	9. Update - New and Amended HB 44 Tare Proposals

	New Items:
	10. Pub 14 - Maximum Platform Width Parameter Sections 8.1., 8.2., and 8.3.
	11. Pub 14 - Minimum Platform Area (Section Lengths) Parameter Sections 8.1., 8.2., and 8.3.
	12. Auxiliary Reading Means when e ≠ d.
	13. Method of Sealing – G-S.8. Provisions for Sealing Adjustable Components
	14. Publication 14 – Editorial Suggestions
	14 (a). Publication 14 DES Section 58.
	14 (b). Publication 14 DES Section 40.
	14 (c). Publication 14 DES Section 43.
	14 (d).  Publication 14 DES Section 15.1.
	14 (e). Publication 14 FT Table 1.
	14 (f). Publication 14 FT Section I-10.

	15.  Delete DES Section 66 (c).
	16.  Creep Recovery for Complete Scales.

	Next Sector Meeting:
	Appendix A - Recommendations for Amendments to Publication 140F
	Agenda Item 1.(a).
	Agenda Item 1.(b).
	Agenda Item 4.
	Agenda Item 5.
	Agenda Item 6.
	Agenda Item 9.
	Agenda Item 10.
	Agenda Item 11.
	Agenda Item 14 (a).
	Agenda Item 14 (b).
	Agenda Item 14 (d).
	Agenda Item 14 (e).
	Agenda Item 14 (f).

	Appendix B - 2009 NTETC Weighing Sector Attendees


	2010-WS Summary
	2011-WS Summary
	Appendix E - National Type Evaluation Technical Committee (NTETC) Weighing Sector Meeting Summary
	Table A - Table of Contents
	Table B - Glossary of Acronyms and Terms
	INTRODUCTION
	CARRY-OVER ITEMS
	1. Recommended Changes to NCWM Publication 14
	1.a. Item 310-1: NIST Handbook 44 G-S.8. Provisions for Sealing Adjustable Components
	1.b. Item 320-1: NIST Handbook 44 Scales Code - T.N.4.5.1. Creep and Creep Recovery Requirementsfor Class III Scales with n > 4000 divisions.
	1.c. Item 320-2: NIST Handbook 44 Scales Code – T.N.4.7. Amend Creep Recovery Tolerances for ClassIII L Load Cells

	2. DES Section 42. Zero-Load and Tare Adjustment – Monorail Scales Rounding ofIntermediate Values in an Equation
	3. Acceptable Symbols/Abbreviations to Display the Certificate of Conformance (CC) NumberVia a Device’s User Interface

	NEW ITEMS
	4. DES Section 63.4. Out-of-Level Tests (if applicable)
	5. DES Section 31. Multi-Interval Scales
	6. DES Section 70. - Performance and Permanence Tests for Railway Track Scales Used toWeigh In-Motion
	7. DES Section 57. Device Tolerances
	8. DES Appendix C- Acceptable Abbreviations for Short Ton and Long Ton
	9. DES Technical Policy Section D - Substitution of Load Cells in Scales

	ADDITIONAL ITEMS (NOT INCLUDED ON DRAFT AGENDA)
	10. Incorrect Section References and Some Editorial Corrections Needed to NCWMPublication 14
	11. Sealing/Capabilities of Smart Junction Boxes

	NEXT SECTOR MEETING
	ATTENDANCE

	2012-WS Summary
	Introduction
	5T1.5T 5TRecommended Changes to NCWM Publication 145T 3
	5T2.5T 5TDigital Electronic Scale (DES) Section 42. Zero-Load and Tare Adjustment – Monorail Scales Rounding of Intermediate Values in an Equation5T 4
	5T3.5T 5TAcceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface5T 6
	5T4.5T 5TDES Section 70. - Performance and Permanence Tests for Railway Track Scales Used to Weigh In-Motion5T 10
	5T5.5T 5TDES Appendix C- Acceptable Abbreviations for Short Ton and Long Ton5T 10
	5T6.5T 5TSealing/Capabilities of Smart Junction Boxes5T 13
	5T7.5T 5TNCWM Publication 14 Load Cell Table 6 – Summary Table Examples5T 15
	5T8.5T 5TNCWM Publication 14, NTEP Administrative Policy5T 17
	5T9.5T 5TNext Sector Meeting5T 18
	5TAttachment to agenda Item-6:  Sealing/Capabilities of Smart Junction Boxes5T 21
	Carry-over Items
	1. Recommended Changes to NCWM Publication 14
	2. Digital Electronic Scale (DES) Section 42. Zero-Load and Tare Adjustment – Monorail Scales Rounding of Intermediate Values in an Equation
	3. Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface
	4. DES Section 70. - Performance and Permanence Tests for Railway Track Scales Used to Weigh In-Motion
	5. DES Appendix C- Acceptable Abbreviations for Short Ton and Long Ton
	Avoirdupois Units of MassP6
	6. Sealing/Capabilities of Smart Junction Boxes


	New Items
	7. NCWM Publication 14 Load Cell Table 6 – Summary Table Examples
	8. NCWM Publication 14, NTEP Administrative Policy
	9.   Next Sector Meeting

	Appendix A – Attendees
	ATTACHMENTS
	Attachment to agenda 5TUItem-6: U5T Sealing/Capabilities of Smart Junction Boxes
	Marking Requirements for DCEs that Do Not Output a Calibrated Weight Value


	Digital Controller Element
	Digital Weight Indicating Element
	Digital Controller Element
	Digital Weight Indicating Element

	2013-WS Summary
	Introduction
	Page
	Title of Contents
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2013 NCWM Annual Meeting 3
	2. Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface 10
	3. DES Section 70. - Performance and Permanence Tests for Railway Track Scales Used to Weigh In-Motion 14
	4. NCWM Publication 14 Load Cell Table 6 – Summary Table Examples 15
	5. Item 360-7 NIST Handbook 44 Appendix D – Definitions: Remote Configuration Capability 19
	6. NCWM Publication 14 DES Section 76 Digital Controller Element for Load Cells Checklists and Test Procedures 21
	7. NCWM Publication 14 DES Checklists and Test Procedures Section 1 Marking – Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales 22
	8. NCWM Publication 14 Load Cells - National Type Evaluation Program Terminology for Load Cell Parameters 23
	9. Identification of Certified Software 24
	10. Software Protection / Security 25
	11. Software Maintenance and Reconfiguration 29
	Appendix A - 2013 NTEP Weighing Sector Attendees (to be included in the Sector report) 31
	Term
	Marking Requirements for DCEs that Do Not Output a Calibrated Weight Values

	Acronym
	Term
	Acronym
	Carry-over Items
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2013 NCWM Annual Meeting
	Avoirdupois Units of Mass6
	2. Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface
	3. DES Section 70. - Performance and Permanence Tests for Railway Track Scales Used to Weigh In-Motion
	4. NCWM Publication 14 Load Cell Table 6 – Summary Table Examples


	NEW ITEMS
	5. Item 360-7 NIST Handbook 44 Appendix D – Definitions: Remote Configuration Capability
	6. NCWM Publication 14 DES Section 76 Digital Controller Element for Load Cells Checklists and Test Procedures
	7. NCWM Publication 14 DES Checklists and Test Procedures Section 1 Marking – Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales
	8. NCWM Publication 14 Load Cells - National Type Evaluation Program Terminology for Load Cell Parameters
	9. Identification of Certified Software
	10. Software Protection / Security
	11. Software Maintenance and Reconfiguration

	Digital Controller Element
	Digital Weight Indicating Element
	ATTACHMENTS
	Appendix A - 2013 NTEP Weighing Sector Attendees (to be included in the Sector report)


	2014-WS Summary
	Introduction
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2014 NCWM Annual Meeting 3
	2. Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface 4
	3. NCWM Publication 14 DES Checklists and Test Procedures Section 1 Marking – Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales 13
	4. NIST Handbook 44 Scales Code Paragraph S.5.4 Relationship of Load Cell Verification Interval Value to the Scale Division 14
	5. NCWM Publication 14 DES Section B. Certificate of Conformance Parameters, Subsection 8. Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb Capacity, Paragraph 8.3.2.  Range of Parameters for Modular Scales 15
	6. NCWM Publication 14 DES Section 10. Provision For Metrological Sealing of Adjustable Components or Audit Trail 18
	7. NCWM Publication 14 ABWS Technical Policy Section E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation, and ABWS Checklists Paragraph 32 20
	8. NIST Handbook 44 Scales Code Paragraph S.2.4. Level-Indicating Means and NCWM Publication 14 AWS Section 39 Level-Indicating Means - Portable Automatic Weighing Systems 21
	9. NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5. 25
	10. NCWM Publication 14 Load Cells Section L. Procedures - Table 3. 26
	11. VCAP Influence Testing of Weighing/Load Receiving Element With a Capacity ≤ 2000 LB 28
	12. NCWM Publication 14 DES Section 43. Zero-Tracking Mechanism 30
	13. NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5 31
	Attachment to agenda Item-13:  NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5  - Handout provided by Mr. Steve Langford (Cardinal Scale Manufacturing) 35
	Carry-over Items
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2014 NCWM Annual Meeting
	2. Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface
	3. NCWM Publication 14 DES Checklists and Test Procedures Section 1 Marking – Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales

	NEW ITEMS
	4. NIST Handbook 44 Scales Code Paragraph S.5.4 Relationship of Load Cell Verification Interval Value to the Scale Division
	5. NCWM Publication 14 DES Section B. Certificate of Conformance Parameters, Subsection 8. Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb Capacity, Paragraph 8.3.2.  Range of Parameters for Modular Scales
	6. NCWM Publication 14 DES Section 10. Provision For Metrological Sealing of Adjustable Components or Audit Trail
	7. NCWM Publication 14 ABWS Technical Policy Section E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation, and ABWS Checklists Paragraph 32
	8. NIST Handbook 44 Scales Code Paragraph S.2.4. Level-Indicating Means and NCWM Publication 14 AWS Section 39 Level-Indicating Means - Portable Automatic Weighing Systems
	9. NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5.
	10. NCWM Publication 14 Load Cells Section L. Procedures - Table 3.
	11. VCAP Influence Testing of Weighing/Load Receiving Element With a Capacity ≤ 2000 LB
	12. NCWM Publication 14 DES Section 43. Zero-Tracking Mechanism
	13. NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5

	B. Certificate of Conformance Parameters
	…
	1. Influence Factors Requirements
	…
	8. Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb Capacity
	10. Provision For Metrological Sealing of Adjustable Components or Audit Trail
	E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation
	32. Performance and Permanence Tests for Automatic Bulk Weighing Systems
	56. Level-Indicating Means - Portable Scales
	43. Zero-Tracking Mechanism
	Appendix A – Attendees (Weighing Sector)...
	ATTACHMENTS
	Attachment to agenda Item-13:  NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5  - Handout provided by Mr. Steve Langford (Cardinal Scale Manufacturing)

	NEXT Meeting

	2015-WS Summary
	Introduction
	5T1.5T 5TRecommended Changes to NCWM Publication 14 Based on Actions at the 2015 NCWM Annual Meeting5T 3
	5T2.5T 5TAcceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface5T 7
	5T3.5T 5TNCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5.5T 13
	5T4.5T 5TNIST Handbook 44 Scales Code Paragraph S.5.4 Relationship of Load Cell Verification Interval Value to the Scale Division5T 15
	5T5.5T 5TNCWM Publication 14 ABWS Technical Policy Section E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation, and ABWS Checklists Paragraph 325T 16
	5T6.5T 5TNCWM Publication 14 DES Section 62 Permanence Tests for Scales5T 19
	5T7.5T 5TNCWM Publication 14 DES Technical Policy5T 20
	5T8.5T 5TNCWM Publication 14 DES Section 46. Tare Operation – Facilitation of Fraud5T 22
	5T9.5T 5TNCWM Publication 14 DES Section73 Performance and Permanence Test Procedures for Dynamic Monorail Scales5T 24
	5T10.5T 5TNCWM Publication 14 DES Section 31 Multi-Interval Scales5T 25
	5TAttachment to agenda Item 1.c.  Weigh-In-Motion Systems used for Vehicle Enforcement Screening5T 28
	Carry-over Items
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2015 NCWM Annual Meeting
	2. Acceptable Symbols/Abbreviations to Display the CC Number Via a Device’s User Interface
	3. NCWM Publication 14 DES Section D. Substitution of Load Cells, Load Cells Section 5.

	NEW ITEMS
	4. NIST Handbook 44 Scales Code Paragraph S.5.4 Relationship of Load Cell Verification Interval Value to the Scale Division
	5. NCWM Publication 14 ABWS Technical Policy Section E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation, and ABWS Checklists Paragraph 32
	6. NCWM Publication 14 DES Section 62 Permanence Tests for Scales
	7. NCWM Publication 14 DES Technical Policy
	8. NCWM Publication 14 DES Section 46. Tare Operation – Facilitation of Fraud
	9. NCWM Publication 14 DES Section73 Performance and Permanence Test Procedures for Dynamic Monorail Scales
	10. NCWM Publication 14 DES Section 31 Multi-Interval Scales

	E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation
	32. Performance and Permanence Tests for Automatic Bulk Weighing Systems
	E. Automatic Bulk Weighing Systems - NTEP On-Site Evaluation
	32. Performance and Permanence Tests for Automatic Bulk Weighing Systems
	Appendix A – Attendees
	ATTACHMENTS
	Attachment to agenda Item 1.c.  Weigh-In-Motion Systems used for Vehicle Enforcement Screening
	S.1. Design of Indicating and Recording Elements and of Recorded Representations.
	S.1.5. Capacity Indication. – An indicating or recording element shall not display nor record any values greater than 105% of the specified capacity of the load receiving element.

	UR. User Requirements
	UR.3. Maximum Load. – A system shall not be used to weigh a load of more than the marked maximum load of the system.


	NEXT Meeting:

	2016-WS Summary
	Introduction
	37T1.37T 37TRecommended Changes to NCWM Publication 14 Based on Actions at the 2016 NCWM Annual Meeting37T 3
	37T2.37T 37TNCWM Publication 14 DES Section 31 Multi-Interval Scales37T 15
	37T3.37T 37TNCWM Publication 14 DES Section 57. Device Tolerances37T 18
	37T4.37T 37TNCWM Publication 14 DES Section 61. Power Voltage Variations37T 20
	37T5.37T 37TNCWM Publication 14 Automatic Weighing Systems Technical Policy Section C. Certificate of Conformance Parameters37T 21
	37T6.37T 37TNCWM Publication 14 Administrative Policy Section 9 Process to Obtaining Type Evaluation and NTEP Certification and Section 19 Certificate of Conformance37T 24
	37TAgenda Item 1.a.37T 26
	37TAgenda Item 1.b.37T 29
	37TAgenda Item 4.37T 32
	37TAgenda Item 537T 33
	37TAttachment to Agenda Item 2. Principles of Tare37T 36
	Carry-over Items
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2016 NCWM Annual Meeting
	2. NCWM Publication 14 DES Section 31 Multi-Interval Scales

	3. Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices Manufactured as of January 1, 2004 and All Software-Based Devices or Equipment Manufactured as of January 1, 2022 
	5. Identification
	17. Marking – General
	1. General Code Requirements, Identification
	10. Provision For Metrological Sealing of Adjustable Components or Audit Trail
	Amend NCWM Publication 14 Automatic Weighing Systems Section 8 as follows:
	8. Provision for Metrological Sealing of Adjustable Components or Audit Trail for Other than Automatic Checkweighers
	Amend NCWM Publication 14 ECR Interfaced with Scales Section 6 as follows.
	6. Provision For Metrological Sealing of Adjustable Components or Audit Trail
	 Yes   No   N/A 
	 Yes   No   N/A
	8. Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb Capacity
	22. Relationship of vmin to d
	NEW ITEMS
	3. NCWM Publication 14 DES Section 57. Device Tolerances
	4. NCWM Publication 14 DES Section 61. Power Voltage Variations
	5. NCWM Publication 14 Automatic Weighing Systems Technical Policy Section C. Certificate of Conformance Parameters

	Amend NCWM Publication 14 DES Section 57 as follows:
	57. Device Tolerances
	C. Certificate of Conformance Parameters
	Additional Items (Not Included on the Draft Agenda)
	6. NCWM Publication 14 Administrative Policy Section 9 Process to Obtaining Type Evaluation and NTEP Certification and Section 19 Certificate of Conformance

	Appendix A - Recommendations for Amendments to Publication 14
	Agenda Item 1.a.
	Agenda Item 1.b.
	Agenda Item 4.
	Agenda Item 5

	1. Marking - Applicable to Indicating, Weighing/Load-Receiving Elements and Complete Scales
	3. Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices Manufactured as of January 1, 2004 and All Software-Based Devices or Equipment Manufactured as of January 1, 2022 
	17. Marking – General
	10. Provision For Metrological Sealing of Adjustable Components or Audit Trail
	C. Certificate of Conformance Parameters
	ATTACHMENTS
	Attachment to Agenda Item 2. Principles of Tare

	Attendee List
	NEXT Meeting:

	2017-WS Summary
	Introduction
	Page
	Title of Contents
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2017 NCWM Annual Meeting 3
	2. NCWM Publication 14 DES Section 31 Multi-Interval Scales 6
	3. NCWM Publication 14 DES - Minimum Platform Area (Section Lengths) Parameter Sections 8.1., 8.2., and 8.3. 10
	4. Identification of Certified Software - NCWM Publication 14 DES Section 3. Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices 13
	Attachment to Agenda Item 2. Principles of Tare – Multi-Interval and Multiple Range Scales 15
	Attachments to Agenda Item 3 Minimum Platform Area. 20
	 Pdf copy of the 2009 proposal submitted by Mr. Luthy (Brechbuhler Scales) 20
	 Excerpt from the 2009 Weighing Sector Meeting Summary 21
	 Excerpt from the 2009 WS Meeting Report of DRAFT Brief Summary and Actions Items as reported by Steve Cook (NIST Technical Advisor, retired) 22
	Term
	Acronym
	Term
	Acronym
	Carry-over Items
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2017 NCWM Annual Meeting
	2. NCWM Publication 14 DES Section 31 Multi-Interval Scales

	NEW ITEMS
	3. NCWM Publication 14 DES - Minimum Platform Area (Section Lengths) Parameter Sections 8.1., 8.2., and 8.3.
	4. Identification of Certified Software - NCWM Publication 14 DES Section 3. Additional Marking Requirements- Not Built-for-Purpose Software-Based Devices

	ATTACHMENTS
	Attachment to Agenda Item 2. Principles of Tare – Multi-Interval and Multiple Range Scales
	Attachments to Agenda Item 3 Minimum Platform Area.
	 Pdf copy of the 2009 proposal submitted by Mr. Luthy (Brechbuhler Scales)
	 Excerpt from the 2009 Weighing Sector Meeting Summary
	 Excerpt from the 2009 WS Meeting Report of DRAFT Brief Summary and Actions Items as reported by Steve Cook (NIST Technical Advisor, retired)

	11. PUB 14 - MINIMUM PLATFORM AREA (SECTION LENGTHS) PARAMETER SECTIONS 8.1., 8.2., AND 8.3.
	Appendix A: Agenda Item 11.

	Attendee List 2017 Meeting
	NEXT Meeting:

	2018-WS Summary
	Introduction
	Page
	Title of Contents
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2018 NCWM Annual Meeting 3
	2. NCWM Publication 14 DES Section 31 Multi-Interval Scales 5
	3. NCWM Publication 14 DES – Section 11. Indicating and Recording Elements – General   Section 11.18. 12
	4. NCWM Publication 14 DES – Technical Policy Section 8. Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb Capacity 13
	5. Elimination of the Temperature Range that NTEP Initially Evaluates Devices From All Current and Future NTEP Certificates of Conformance (CC) 15
	6. Scales Designed with Primary Scale Functions Accessible from a Sub-Screen and Marking of Operational Controls, Indications, and Features 17
	7. Application of NIST Handbook 44 Requirements to Class I and II Scales Equipped with a Value of “d” that Differs from “e” 18
	8. Applying the vmin Relationship Formula Exception to the Automatic Weighing Instruments Code 21
	Attachment to Agenda Item 2. NCWM Publication 14 DES Section 31 Multi-Interval Scales 24
	Term
	Acronym
	Term
	Acronym
	Carry-over Items
	1. Recommended Changes to NCWM Publication 14 Based on Actions at the 2018 NCWM Annual Meeting
	2. NCWM Publication 14 DES Section 31 Multi-Interval Scales

	NEW ITEMS
	3. NCWM Publication 14 DES – Section 11. Indicating and Recording Elements – General   Section 11.18.
	4. NCWM Publication 14 DES – Technical Policy Section 8. Weighing Systems, Scales or Weighing/load-receiving elements Greater than 30 000 lb Capacity
	5. Elimination of the Temperature Range that NTEP Initially Evaluates Devices From All Current and Future NTEP Certificates of Conformance (CC)

	Additional Items as Time Allows
	6. Scales Designed with Primary Scale Functions Accessible from a Sub-Screen and Marking of Operational Controls, Indications, and Features
	7. Application of NIST Handbook 44 Requirements to Class I and II Scales Equipped with a Value of “d” that Differs from “e”
	8. Applying the vmin Relationship Formula Exception to the Automatic Weighing Instruments Code

	ATTACHMENTS
	Attachment to Agenda Item 2. NCWM Publication 14 DES Section 31 Multi-Interval Scales

	Attendee List 2018 Meeting
	NEXT Meeting:

	2019-WS Summary



