NIST Handbook 112 (2015)
EPO - No. 7, Medium-Capacity Scales

2015 NIST EPO No. 7
Examination Procedure Outline for
Medium-Capacity Scales

It is recommended that this outline be followed as minimum criteria for examining medium-capacity portable
platform scales and warehouse scales, including self-contained and built-in types, with the following types of
indicating elements: beams, dials, and electronic digital-indicators. Nonretroactive requirements are followed by
the applicable date in parentheses.

SAFETY NOTES

When excerpting this Examination Procedure Outline for duplication, the NIST EPO Safety Annex (Safety
Considerations and Glossary of Safety Key Phrases) should be duplicated and included with this outline.

Safety policies and regulations vary among jurisdictions. It is essential that inspectors or servicepersons be
aware of all safety regulations and policies in effect at the inspection site and practice their employer’s safety
policies. The safety reminders included in this EPO contain general guidelines useful in alerting inspectors
and servicepersons of the importance in taking adequate precautions to avoid personal injury. These
guidelines can only be effective in improving safety when coupled with training in hazard recognition and
control.

Prior to beginning any inspection, the inspector should read and be familiar with the NIST EPO Safety Annex -
“Safety Considerations and Glossary of Safety Key Phrases." The terms and key phrases in each safety reminder
of this outline are found in the glossary of the EPO Safety Annex. The inspector is reminded of the importance of
evaluating potential safety hazards prior to an inspection and taking adequate precautions to avoid personal injury

or damage to the device. As a minimum, the following safety precautions should be noted and followed during
the inspection.

Personal Protection Equipment

Clothing e.g., Safety Shoes

Electrical Hazards Support - for Scale and Test Weights

First Aid Kit Transportation of Equipment
Lifting
Also:  Wet/Slick Conditions

Chemicals and Hazardous Materials
Obstructions
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SAFETY FIRST!!

Check the inspection site carefully for safety hazards and take appropriate precautions.

Learn the nature of hazardous products used at or near the inspection site.
Use personal protection equipment appropriate for the inspection site.

Be sure that a first aid kit is available and that the kit is appropriate for the type of inspection
activity.

H 44 General Code
and Scales Code Comments®

References
Inspection:
1. Zero-load balance
Zer0 iNGICALION .....oveiciiicece e S.1.1.
Digital zero indication..........ccccceverivrieir s S.1.1.1.(a), S.1.1.1.(b).. Eonly
Digital display 0f ZEr0........ccvveveiiriiesc e, G-S.5.2.2.(d) (1/1/86) M & E only
Normal balance PoSItioN.........cccccevvvieiiiiesieie e S.1.5.1. B only
Adjustment of zero-load balance............ccocvvvreiiiiiiiiiiie, S.2.1.1.
Manual and semiautomatic Zero-Setting ..........cc.ccevevereresiereinenn. S.2.1.2.
Balance condition as found ..., UR.4.1.

2. General considerations

Selection of €QUIPMENL.........cccviieierccee s G-UR.1.1., UR.1.1.
Installation
In accordance with manufacturer’s instructions...............c....... G-UR.2.1.
Indicating and recording elements .........ccccceveverivvvsnsnse e G-UR.2.2.
Foundation, supports, and clearance ...........ccocevvvvrvinsvinenn, UR.2.1.,

UR.2.4. (1/1/73)

Check to be sure the scale supports are adequate to support the

scale and test weights equal to the capacity of the scale!

Accessibility for inspection, testing, and sealing...........cc.cceevevennee. G-UR.2.3.
ASSIStANCE IN TESTING ..vvevviieiecc e G-UR.4.4.
Position of eqUIPMENT..........cooiiiiii e G-UR.3.3.
Customer INICALIONS. ........ccviiriei e S.1.8.3.
Level indicating MeanS.........ccccoviiriiieieie e S.2.4.
Level CONAILION.. ... UR.4.2.

! Key to abbreviations in Comments Column:
B = Beam Scales D = Dial Scales
E = Electronic digital scales U = Unmarked scales
M = Scales marked with an accuracy designation
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Inspection (cont.):

Use
Facilitation of fraud..........cocooeiiiiiii e, G-S.2.
Method of OPEration .......cccveveiiri i G-UR.3.1.
Special designs or marked for special applications.................. G-UR.3.2.
Environment UR.3.5.
Suitable for the environment in which itisused..........c........... G-UR.1.2.
Protection from environmental factors.........ccccccoeerviiienecnen, UR.2.3.
Maintenance reqUIrEMENLS .......ccvivevereerereseseseeeeseese e sresresneenees G-UR.4.1.
Scale Modification.........ccoceiiiiiiiii i UR.4.3.
3t MAFKING. et e S.6.3.
a. Marking requirements — all devices
1deNntifiCatioN.........cooviiiec e G-S.1.
Name, initials, or trademark of manufacturer or distributor..... Retroactive
Model Identifier........cocvriiiiii e Retroactive
Model identifier prefiX........cocvevviviiviiiicieis e (1/1/03)
Acceptable abbreviations for “model” and “number”......... (1/1/03)
Nonrepetitive serial NUMDEN ..........cccoocvviviiviiece e, (1/1/68)
Serial NUMDEr PrefiX. ..., (1/1/86) ...ovverrrnnen M only
Acceptable abbreviations for “serial” and “number”.......... (1/2/01)
Current software version or revision identifier (for not built-
for-purpose, software based devices).........cccooeverviercennnne. (1/12/04)
Version or revision identifier preface and acceptable
abbreviations for  “version,”  “revision,” and (1/12/07)
“NUMDEI Lo
NTEP CC number or CC addendum number and prefix (for (1/1/03)
devices that have an NTEP CC)......cocovvvevevieneie s,
Devices or main elements remanufactured after G-S.1.2.(1/1/02)
January 1, 2002, ......oooeiiiireriee e s
Name, initials, or trademark - last remanufacturer or (1/1/02)
IStIDULON ...
Model designation if different from original model (1/1/02)
AESIGNALION ...
Location of marking information for not built-for-purpose, G-S.1.1. (1/1/04)
software-based deVIiCeS.......ccoeiiiiiiiiiiee e G-S.7.
LEEEITNG ... eveeeteeeeete e G-S.6. (1/1/77)
Operational controls, indications, and features............cc.cocvvuvenen. G-UR.2.1.1.
Visibility of identification..........cccccooevvviiiviinscce e, G-S.4.
Interchange or reversal of parts............ccocvevveveieiecre s

b. Marking requirements — weighing/load-receiving, and indicating
element in same housing or covered on the same CC (in addition S.6.3

to marking for all deviCes). ..., (1/1/86) ...ovvvenienne. M only
ACCUFACY ClASS ...t Retroactive
NOMINAI CAPACITY ..ot (1/1/83)
Value of scale division with nominal capacity, if not apparent ... (1/1/86)
Value of "e" (if different from "d™).......cccoovniiiiiii
Temperature limits if range on the NTEP CC is narrower than (1/1/86) ...coevvenienen M only
and within — 10 °C t0 40 °C (14 °F 10 104 °F) ....cceevvveriririene. (1/1/86) ..vvvviveienns M only
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Scales designed for special PUrPOSES .......ccveviveriereriereseseseenean
Inspection (cont.):

c. Marking requirements - indicating element not permanently
attached to weighing and load-receiving element or covered by a

separate CC (in addition to marking for all devices)........c.cc.ceevevenne. S.6.3.
ACCUTACY ClaSS....cuviuieiisiicieiieeeeee e enees (1/1/86) ..o M only
NOMINAL CAPACITY .. vevvierieeiecieee e Retroactive
Value of scale division with nominal capacity, if not apparent.... (1/1/83)
Value of "e" (if different from "d") .....cccooiviiiiiii (1/1/86)
Temperature limits if range on NTEP CC is narrower than and
within - 10 °C t0 40 °C (14 °F t0 104 °F) ..covvvvevieieiceiens (1/1/86) ..ceocvervenn, M only
Scales designed for special PUIPOSES.........ccoevrerieinerieinereienes (1/1/86) ...oevveiernne. M only
Maximum number of scale diViSiONS (Npax)«««ceeeereereereererierenenns (1/1/88)
d. Marking requirements — weighing and load-receiving element not
permanently attached to indicating element or covered by a
separate CC (in addition to marking for all devices)........c.cc.ceevevnne. S.6.3
ACCUIACY ClaSS......cueiieieieiiieciec e (1/1/86)
NOMINAL CAPACITY....c.veverieieriireeee e Retroactive
Temperature limits if range on NTEP CC is narrower than and
within — 10 °C t0 40 °C (14 °F t0 104 °F)..cccevvvvvvvreiiriienens (1/1/86) ...evcvervvnnen. M only
Scales designed for special PUFPOSES.........cccovrerieirinieiseneeeen, (1/1/86) ...ovvenvennen M only
Maximum number of scale diViSiONS (Nmax) ««veeoeervereererererienens (1/1/88) ...oveveenn
Minimum verification scale division for which the device
complies with applicable requirements (Emin) «-««veoveeverererennes (1/1/88)
e. Marking requirements - load cell with Certificate of
Conformance (in addition to marking for all devices) ..........cccco....... S.6.3., S.5.4. (1/1/94).... Eonly
Note: Requires information on a data plate attached to the
load cell or in an accompanying document. If a
document is provided, the serial number shall appear
on the load cell and in the document. ............cccccceveinnne (1/1/88)
Manufacturer’s name or trademark, model designation, model
prefix and serial number and prefix shall also be marked on
both the load cell and in any accompanying documents............ (1/1/91)
ACCUIACY ClaSS....c.viiciiiiiicieie e (1/1/88)
Temperature limits if range on the NTEP CC is narrower than
and within - 10 °C t0 40 °C (14 °F t0 104 °F) ...cooovvvirenreeen, (1/1/86)
Maximum number of scale diviSionS (Nmax) «eeeeereereereerierinsieniesieanens (1/1/88)
“S” or “M” for single or multiple cell applications.............c.coc...... (1/1/88)
Direction of loading, if N0t 0bVIOUS .......cccvvveieicie e, (1/1/88)
Minimum dead load, maximum capacity, safe load limit, and
load cell verification interval, Viin «vecooveevveeiieeiieecie e, (1/1/88)
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Inspection (cont.):

4. Design of weighing eVICES........ccoiriiieieiiese e S B
Designation of accuracy Class ..........ccoovereninieniine e S.5.1. (1/1/86)
Parameters 0f aCCUracy Class..........cccvvvvvrviveieereene s e S.5.2. (1/1/86)
Multi-interval/multiple-range scale division value.............c..c......... S.5.3. Retroactive..........
Relationship of load cell verification interval to the value of the

SCAlE dIVISION......viiiiiieciecie e S.5.4.(1/1/94) ...............

Relationship of the minimum verification scale division (e,) of
a weighing/load-receiving element to the value of the scale

IVISION <.t S1.222. i
5. Indicating and recording elements
Value of scale diVISION ... S.1.2. (1/1/86) ......ccuune.
Digital indicating SCAlES ........ccccoueiiiriiiieierieeeee e S.1.2.1. (1/1/89)
Values of graduated intervals or inCrements ............cccceeevererennnne G-S.5.3.
Recorded representations, General............ccoovevveveeveveninninsn s, G-S.5.6.
Devices that indicate or record in more than one unit..................... G-S.5.3.1.
Appropriate abbreviations
Equipment manufactured on or after January 1, 2008............ G-S.5.6.1.(a)
Equipment manufactured prior to January 1, 2008 ................ G-S.5.6.1.(b), Table 1
Prepackaging SCales Only.........ccocoeiiiiiiiiiincsee s S.1.9.1.
Tare
Value of tare diviSION .........cccoeiiiiiiiiice e S.2.3. (1/1/83)
Tare MEChaNISIM ..ot S.2.3.
Combined zero-tare (“0/T) KEY......ccverviiriiiireeeseeese e, S.2.1.6.
Appropriateness of design
Indicating and recording lements..........cccoevvveivereeresenese s, G-S.5.
Capacity indication, weight ranges, and unit weights .................... S.1.7.
Maximum range of initial zero-setting mechanism
ComPplete SCAIES.....cve e S.2.1.5.(a)
Scales with separable COMPONENLS .........cccveveveererenereseeene S.2.1.5.(b) (1/12/09)........
Recommended minimum 10ad............cooeviirrininiinesces UR.3.1
MaXimUM LOAG .......coeiiiiiiiiisereee e e UR.3.2.
WEIGNDEAMS ...t bbb S.15.exS.155. ...
POISES ..ttt bbb a e eneas S.1B. i
Dials and balance indicators with graduations having a specific
value.
GradUALIONS .....ccueeiiie ettt b S.1.3.1,S.1.3.2,
INAICALOTS ...t e S.1.3.3 e
ClRAIANCE ... ettt S.14.1,S14.2,
PArallAX......cveveiiiiiiieiiie e SL1A3 e
Damping S.1.4.4.
DampPing MEANS........everierreeeeeiereese e sre e sreereeeeee e sresresre e sneenens S.1.45
EleCtronic elements ..........cooeiiiiiiie e
Adjustable COMPONENLS ........cciiiiiiieiiie e S.2.5.
Provision for SEaliNg ........cccuveiieireiiie e S.2.5.1.(b)
S.1.10.
Multiple weighing elements (common provision for sealing). ....... S.1.11.(a) (1/1/79).........
Security seal S.1.11.(b) (1/1/90).........
G-S.8.1. 1/1/10..............
G-URA4b5. e
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Inspection (cont.):

6. Weighing elements

ANLTIICION MEANS.......cciiiiccie e e S.4.1.
Adjustable COMPONENES .......ccviieieiie e S.4.2.
Multiple load-receiving elements...........ccocovvvviviiveieicnic s, S.4.3.
Drainage, if wet commaodities are weighed ..........cccocvevvivviviivinennn, S.3.2., UR.3.6.

Pretest Determinations:

1. Tolerances.

ACCeptance/MaiNtENANCE. ......cccveveeeerere e G-T.1.,G-T.2.
APPHICALION. 1.eiiie e G-T.3.
PIINCIPIES. 1. TNL e, M only

Tolerance values:

Determine number of scale divisions (n)?

N Scale capacity
Value of the verification scale division (e)
Tolerance application:
UNMArKEd SCAIES ....vevvviririiirisisieieie et T.1.1.

Unmarked scales with greater than 5000 divisions..................... Table T.1.1.

Apply the tolerances specified in Table T.1.1.
Tolerances for Unmarked Scales and the corresponding
T.N. paragraphs referenced in the Table.

Unmarked scales with 5000 or fewer divisions: ..........cc.cceueu... Table T.1.1.

Apply Class I, T.N.3.1., Table 6 or T.N.3.2. in
accordance with the instructions indicated in Table
T.1.1. Tolerances for Unmarked Scales. Also apply
“Other Applicable Requirements” (T.N. paragraphs
referenced in Table 1.1.)

2 On a multiple range or multi-interval scale the number of divisions for each weighing range or weighing segment independently
shall not exceed the maximum specified for the accuracy class. The number of scale divisions, n, for each weighing range or
segment is determined by dividing the scale capacity for each range or segment by the verification scale division, e, for each
range or segment (i.e., do not add "n" for the ranges or segments together). 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 n,,., for the summed element shall not exceed the maximum specified
for the accuracy class. (Table 3, footnote 4 added 1997).
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Pretest Determinations (cont.):

Scales marked with an accuracy class designation...............cc.ccc.c.... T.N.2.1.
Subsequent verification examinations............cccccoceveieiiienieennn. T.N.2.3.
Multi-interval and multiple range scales.........cccccocvvivrivirrinnnenn, T.N.2.4.
Ratio tests (scales equipped with commercial weights)............. T.N25 e, B only
Maintenance tolerance Values...........ccccovvvveveeerevenese e, T.N.3.1.[ Table 6
(Class 111)]
Acceptance tolerance ValUes ...........ccoovvveviveierenesesese s T.N.3.2.
Tolerances for SUbSEItULION teSt...........covvreiinir e T.N.3.11.
Tolerances for strain-10ad test............ccocevriieiineie e T.N.3.12.
Multiple indicating/recording elements ...........cccccocoviieniinnnnne T.N.4.1.
Single indicating/recording elements............ccccceveviiiniiininennn. T.N.4.2
Single indicating element/multiple indications...............c.......... T.N.4.3
Shift Or SECHION EST.......eviiiiriice e, TINAA i, M only
Repeatability .......ccccce e T.N.5.

2. Sensitivity.

APPIICALION ... T2.1 e U&B only
GENEIAL......oiiiiii s T.2.2 i, U&B only
Sensitivity requirement, equilibrium change ...........c.ccocoeeienee. T3 U&B only
SENSIIVITY .o TNB. o, M&B only

3. Discrimination.
Analog automatic indicating (includes balance indicators with

graduations having specific Values) ..........ccccvvvveverenerieinsnsnennn TNT L, M&D only
Digital automatic iNdicating.........cccevvvierivrienieererese s TINT2e e, E only
4.  Minimum test weights and test [0ads ..........cccoevvevviviireieienc s, N.3., Table 4

Test Notes:

1. Error Weights. For scales equipped with nonautomatic (beam)
indication, balance small error weights on the platform, the smallest
weight being equal to the minimum tolerance value at maximum test
load.

2. Check repeatability and agreement between indications throughout

the test. G-S.5.4., T.N.5.
Repeatability of indications...........ccccooiiiiiiiiic e, G-S.5.2.2.
Digital indication and representation............cccccooeeeienenencnieneenn.

3. Recheck zero-load balance each time test load is removed.
Zero-load balance change.........ccccceveie v, N.1.9.
Abnormal performance..........ccoveverierieresi e G-UR.4.2.
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Test Notes (cont.):

4. If scale is equipped with a ticket printer or type-recording beam,
print ticket at each test load. Check effectiveness of motion
detection.

Digital indication and representation............cccccevvvevenivsinsinsiesnennns G-S.5.2.2. e E only
Recorded representations

Also verify that any options for obtaining a recorded

representation are appropriate. The customer may be given

the option of not receiving the recorded representation. If

the system is equipped with the capability, the customer may

also be given the option of receiving the recorded

representation electronically in lieu of or in addition to a hard

COPY. et G-S.5.6
Money value, mathematical agreement............cccocevevviincincieiennn, G-S.5.5.
MOtION AELECTION ...c.vcveiciciiiec e S.2.5.1.(b)
Value of the indicated and recorded scale division ...............cc........ UR.1.3.(1/1/86)

5. If, during the conduct of the test, the performance of the device is
questionable with respect to the zone of uncertainty or the width of
zero, adequate tests should be conducted to determine compliance;
however, they must be conducted under controlled conditions.

Digital indicating elements............cooeoeiiienininiee e S.1.1.1.(a), S.1.1.1.(b)
(1/2/93) oo E only
DisCrimination TESE .........coviirieiiireisees e N.1.5. (1/1/86) .............. M, D, & E
only
Digital ABVICE ..cvveuveieciecie st N.L5. 1. e E only
6. If the device is equipped with operational features such as
programmable tare, multiple tare memory, weigh-in/weigh-out, or
multiple weighing elements, verify proper operation and
ET 0] o1 0] o] T 1 2SOV E only
Maintenance of eqUIPMENT ..o G-UR.4.1.
Abnormal performance...........ccooieeiiicieeee e G-UR.4.2.
Multiple load-receiving elements.............cccoceviiiiiiiinin i, S.4.3.
Manual gross Weight €Ntry ........ccoceeeieieieiineneee e S.1.12. (1/1/93) and
(1/1/05), UR.3.9.
Test:
WEAR SAFETY SHOES!
USE PROPER LIFTING TECHNIQUES!
1. Sensitivity test at Zero 10ad..........cccovvverreiinie s NLA e, B only
2. Discrimination test at zero load, if applicable ..., N.1.5. (1/1/86) .............. M,D,&E
only

Page 8 of 12 Medium-Capacity Scales (Rev 09/14) DRAFT



NIST Handbook 112 (2015)
EPO - No. 7, Medium-Capacity Scales

H 44 General Code

and Scales Code Comments®
References

Test (cont.):

Digital DEVICE. ... e iviiviriieiieiee e N.L5. 1. i E only
3. Increasing-load test (with the test load approximately centered) ........... N.1.1.
Initial verification — t0 CAPACItY .......ceovevervriirrce e N.3.

Subsequent verification

a. Small scales - at minimum load (20d), 500d, 2000d, 4000d to
capacity

b. Larger scales — at minimum load (20d), 500d, 2000d, 4000d to
capacity or, at tolerance intervals to Table 4 values.

c. Beam scales - at a minimum, test at or near half and full
capacity on each weighbeam bar. Scales not equipped with a
full capacity beam should be ratio tested by applying field
standard weights, specifically designed for this purpose, on the
counterpoise hanger. At each test load, test scale counterpoise
weights by substituting them for field standard weights. If there
is a noticeable change in indication, remove the counterpoise
weight from service until it can be determined that it meets the

requirements in the Weights Code of NIST Handbook 44.............. NL7o s B only
4. Shift test:
Scales with a nominal capacity of 1000 1b or 1€SS: ........cccoveviiiiininnnnne N.1.3.7. (2)

Use one-third capacity test load (defined as test weights in amounts
of at least 30 % of scale capacity, but not to exceed 35 % of scale
capacity) centered as nearly as possible in each quadrant of the load-
receiving element using the prescribed test pattern as shown in
Figure 1.

Scales with a nominal capacity greater than 1000 Ib............ccccevvrennene. N.1.3.7. (b)

Use one-third capacity test load (as defined above for Scales with a
nominal capacity of 1000 Ib or less) centered as nearly as possible in
each quadrant of the load-receiving element as shown in figure 1 or
one-quarter capacity test load centered as nearly as possible over
each corner of the load-receiving element as shown in figure 2.
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Test (cont.):

Shift-Test Positions
Medium-Capacity Platform Scales

FIQUIE 1. Figure 2
Position Position
Position Position 1 2
1 2
Position Position
4 3 .. ..
Position Position
4 3
The above test pattern indicates The above alternative test
the correct positions of a one- pattern indicates the correct
third capacity shift-test load positions of a one-quarter
and may be applied when capacity shift-test load and may
performing the shift test on any be applied alternatively to the
medium  capacity  platform positions shown and test loads
scale. indicated in Figure 1 when

performing a shift test on
medium capacity platform scales
having a nominal capacity
greater than 1000 Ib.

Note: When multiple field standards are used as the prescribed shift-test load, do not concentrate those field standards in
a test pattern that would be less than if that same load were comprised of only a single field standard.

5. Sensitivity test at maximum test 10ad ...........ccocveriiiiiiiie N LA B only
Discrimination test at maximum test load (if applicable) ..........c........... N.1.5.(1/1/86) ............... M, D, & E
only

6. RFI/EMI tests (if a problem is suspected) (operate each potential
SOUICE ONE At @ tIME). 1.vieveeieeie i sie et N.LB. v E only
Radio Frequency Interference (RFI)
Electromagnetic Interference (EMI)

Testing with non G-N.2.

associated eqUIPMENT .........ooiiiieiiieieeee s G-UR.1.2.

ENVIFONMENT ...ttt G-UR.3.2

Associated and nonassociated equipment ...........ccoceevvreiieenn G-UR.4.2

Abnormal performance ...........cccoovveiiiniiie e TN e, E only

Tolerance RFIEMIESES ....vociveiicvieciei e
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Test (cont.):

7. Test for over-capacity iNdication...........ccooeveiiiieniiinice e, S.1.7.
8. Decreasing-10ad teSt..........ccviiviirieirerieice e N D & E only
Scales marked with an accuracy designation..........ccocceveverevivnesnennne. N O M only

For scales having 1000 divisions or greater, tests shall be
conducted with test loads equal to the maximum test load at each
tolerance value. For example, on a Class Il scale, at test loads
equal to 4000d, 2000d, and 500d. For marked scales with fewer
than 1000 divisions, the test load shall be equal to one-half of the
maximum load applied in the increasing-load test.

All Other SCAIES ....oviieiiiiiiee e N.1.2.2.
The test load shall be equal to one-half of the maximum load
applies in the increasing-load test.

9. Recheck zero-load balance............ccoceeiiiiieicciii e N.1.9,, G-UR.4.2.

10. Substitution or strain 10ad teSt ..........cccooeiiiiiieiiire Table 4.

Scales shall be tested using at least the minimum amount of test
weights and to the minimum test loads specified in Table 4. In
instances where the amount of test weight available for testing is
equal to or greater than the minimum required by Table 4, but
less than the amount of test load required, not more than three
substitutions are to be performed to achieve a test load that equals
at least the minimum required.

Where practical, scales should be tested to capacity on an initial
verification and to at least used capacity on subsequent tests. In
accordance with Table 4, not more than three substitutions shall
be used during substitution testing, after which the tolerances for
strain load tests apply.

11. Recheck zero 10ad balanCe .........ccocevveeiciiiiie i N.1.9., G-UR.4.2.

12. Conduct out-of-level test (portable scales without level-indicating
MEANS ONIY). 1.eiiiiiect et sre e e enees S.2.4.
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Test (cont.):

13. Test for proper design of automatic zero-tracking mechanism, if
scale is so equipped:

Scales manufactured between 1/1/81 and 1/1/07......ccccevevevvivinsennnnnn, S.2.1.3.1.(C)eveiieiinnns E only
Scales manufactured on or after 1/1/07 ........ccccovvvvevvieiieeiesese e, S.2.1.3.2.(b)

Under normal operating conditions the maximum load that can be
“rezeroed” when placed on or removed from the platform all at once
shall be 0.6 scale division for scales manufactured between January
1, 1981, and January 1, 2007, and 0.5 scale division for scales
manufactured on or after January 1, 2007.

14. Check proper design of tare auto-clear, if scale is so equipped.............. S.2.3. (1/1/83) ...ccccune E only
15. If scale is equipped with a semi-automatic zero-setting mechanism,
test the effectiveness of motion detection.........c..ccovevevevvicnsnvnnnenene, S2.1.2 i E only

16. Establish correct zero-load balance. ... N.1.9., G-UR.4.2.
After all equipment at a location has been tested, review results to

determine compliance with equipment maintenance and use of
AAJUSTMENTS ...t G-UR.4.1., G-UR.4.3.
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2015 NIST EPO No. 9

Examination Procedure Outline for

Part 1 — Monorail Scales — Electronic Digital Indicators

Part 1 — Monorail Scales — Electronic Digital INdicators ............ccccooveieiienienncic e 1
Part 2 — Monorail Scales and Meat Beams — Mechanical ............cccccooeiiiiinniieniece 11

It is recommended that this outline be followed as minimum criteria for examining monorail scales equipped with
electronic digital indicators used to weigh statically or dynamically. See EPO 9, Part 2 for Mechanical Meatbeam
and Monorail Scales.

Requirements that apply only to scales marked with an accuracy class are indicated with an asterisk. Nonretroactive
requirements are followed by the applicable date in parentheses.

SAFETY NOTES

When excerpting this Examination Procedure Outline for duplication, the EPO Safety Annex (Safety
Considerations and Glossary of Safety Key Phrases) should be duplicated and included with this outline.

Safety policies and regulations vary among jurisdictions. It is essential that inspectors or servicepersons be
aware of all safety regulations and policies in place at the inspection site and practice their employer’s safety
policies. The safety reminders included in this EPO contain general guidelines useful in alerting inspectors and
servicepersons to the importance of taking adequate precautions to avoid personal injury. These guidelines can
only be effective in improving safety when coupled with training in hazard recognition and control.

Prior to beginning any inspection, the inspector should read and be familiar with the EPO Safety Annex - “Safety
Considerations and Glossary of Safety Key Phrases.” The terms and key phrases in each safety reminder of this
outline are found in the glossary of the EPO Safety Annex. The inspector is reminded of the importance of
evaluating potential safety hazards prior to an inspection and taking adequate precautions to avoid personal injury or
damage to the device. As a minimum, the following safety precautions should be noted and followed during the
inspection:

Clothing Personal Protection Equipment
e.g., Safety Shoes

Electrical Hazards Support — for scales, test weights, and load-receiving
elements (e.g., meat hooks or test platform)

First Aid Kit Transportation of Equipment

Hardhat — for protection from overhead (e.g., Eye Protection - for protection from hanging meat hooks
hanging meat hooks)

Lifting

Also:  Overhead Hazard, Materials or Obstructions

Monorail Scales (Rev 09/14) DRAFT Page 1 of 16
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Scale Code References

Inspection:

SAFETY REMINDERI!!!

Check the inspection site carefully for safety hazards and take appropriate precautions.
Learn the nature of hazardous products used at or near the inspection site.

Use personal protection equipment appropriate for the inspection site.

Be sure that a first aid kit is available and that the kit is appropriate for the type of inspection
activity.

1. Zero-load balance as foUNd. ..o S.1.1,S.1.1.1,S211,,
S$.212,S214,UR4.1,
G-S.5.2.2(d)*
If the device is not in balance, the user should be made aware of paragraph
UR.4.1., and warning issued if necessary. If device is set for tare, check
accuracy of the tare being taken.

2. Indicating and recording elements.

Scale division, value (d) and numMber (N). ..o S.1.2.*,S.1.2.1. (1/1/89),
S.1.2.2,,S5.%
G-UR.1.1, UR.1,,
UR.1.1.(b), G-S.5.3,,
UR 1.3.1.(b), UR.3.10.

TAre AIVISION VAIUE. .....vveceeeee ettt e et e et s et e et e e seeeee S.2.3. (1/1/83), S.2.3.1.

TATE MECRANISI. v.veveeeeeeeeeeee ettt ettt st e et et e e e s eeee e s s eeeseeeerere S.2.3.

ADPIOPIIALENESS. ......vovveveciieeierieseesesiesesesees e sesaesssesaes s sesaes st esse s sssee s ssnsesneeneesnen) G-S5,S8.17,
$.5.2.*UR.L1. (a)*,
UR.3.1.*

Recording elements, GENEIal ...............co.vveiveeveeeeseeeesieesssessses s ssessessessessessenes G-S.5.6.

Customer readability, if pPlICADIE. ..........cvvveeeeeeeeeeeeeeeeee et G-UR.3.3.

DAMPING MEANS. ...e.eoeeeeeeeseeeeeseeeseseeesessessesseesesssssesse et sssesseseesessessessessessessesseesesns S.25.1.

AdjUSEADIE COMPONENTS. ........ceoveeeeeeeeseeeees et se s sse s S.1.10.

PrOVISION FOF SBAIING. .....e.veeeoveeeeeeeeeee e S.1.11. (1/1/90),

G-UR.4.5., G-S.8.
G-S.8.1. (1/1/2010)

Manual WGt ENLTIES. ........c..overeeieereeieeriesisseesessessssseeseessseses s ssesnsssseseensessenes S.1.12.(1/1/93), UR.3.9.
S.6.3,,S.6.2.

Page 2 of 16 Monorail Scales (Rev 09/14) DRAFT



NIST Handbook 112 (2015)
EPO No. 9, Part 1 — Monorail Scales — Electronic Digital Indicators

H-44 General Code and

Scale Code References

Inspection (cont.):

K TR |V - (12 RSOSSN G-S.1.
a. Marking requirements - all devices
LAENEITICALION. ..., Retroactive
Name or ID of ManUFACLUIEr..........cooci i, Retroactive
MOdel IdENtIFIEr .......ecee e (1/1/03)
Model identifier PrefiX...... .o, (1/1/68)
Nonrepetitive serial NUMDET. ..o, (1/1/86)
Serial NUMDEr PrEfiX. ...oiiiiiiiici e (1/1/03)
NTEP CC prefix and number (for devices that have an NTEP CC)............ (1/1/04)
Software version or revision identifier. ... G-S.1.2.
Devices or main elements remanufactured after January 1, 2002. ..............! G-S.1.
name and ID of remanufacturer or distributor............cccccoevviviivcienciennn, (1/1/02)
model number if different from original model number. ..........c.ccccceevee, (1/1/02)

b. Marking requirements - weighing and indicating elements in same housing

or covered on the same CC (in addition to marking for all devices).................. S.6.3.
ACCUFACY ClASS. ...ttt bbb e e (1/1/86)
NOMINAL CAPACILY. ...onvieeitiiieie e Retroactive
Value of scale division with nominal capacity, if not apparent........................ (1/1/83)
Value of "e" (if different from "d"). ..., (1/1/86)
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F to
L0 OF ).ttt ettt (1/1/86)
Scales designed for special purposes. (1/1/86)
c. Marking requirements - indicating element not permanently attached or
covered on separate CC (in addition to marking for all device). .......c...cccceve.es, S.6.3.
ACCUFACY ClASS. ... (1/1/86)
NOMINAL CAPACILY. .vevveveieirieiie e ne Retroactive
Value of scale division with nominal capacity, if not apparent........................ (1/1/83)
Value of "e" (if different from "d"). .......coooiiiiiiiii (1/1/86)
Temperature limits if narrower than and within -10 °C to 40 °C (14 °F to
L0 OF ).ttt bbb (1/1/86)
Scales designed for Special PUIPOSES........ccieririeriieiieieese et (1/1/86)
Maximum number of scale diViSIONS (Npax)- «eeeveeeereeeeremerenenereeee e, (1/1/88)

d. Marking requirements for weighing and load-receiving element not
permanently attached or covered on separate CC (in addition to marking for

AILBVICES). ottt S.6.3.

ACCUFACY ClASS. ...ttt (1/1/86)
NOMINAL CAPACILY. ..vvverieiiiieieierie et Retroactive
Temperature limits if narrower than and within -10 °C to 40 °C (14 °F to

104 PF). ettt bbbt (1/1/86)
Scales designed for special application. ...........coccovvireiiininine, (1/1/86)
Maximum number of scale diviSions (NMaX). ........cccoervriereinienerineneseenn, (1/1/88)
Minimum verification scale division for which device complies with the

requUirements (Emin OF 0). ..overveiiieirie e (1/1/88)

e. Marking requirements - load cell with Certificate of Conformance (in
addition to marking for all deViCes) .........cccouiirieirniie e, S.6.3., S.5.4. (1/1/94)
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Inspection (cont.):
G-S.1. (cont.)

Note: Requires information on a data plate attached to the load cell or in
accompanying document. If a document is provided, the serial number shall
appear on the load cell and in the AOCUMENL. ...........coveeveeveeeeeeeeseeseesecese. (1/1/88)

Manufacturer’s name or trademark, model designation, model prefix, and
serial number and prefix shall also be marked on both the load cell and

in any accompanying dOCUMENLS. ..............cc.evuevuereereessereessssesesseseensen, (171/91)
ACCUFACY ClASS. .....oovverveevereiciseieeie st (1/1/86)
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F to

104 °F). oottt (1/1/86)
Maximum nUMDEr OF AiVISIONS. .........vvvereceeeeeceere e, (1/1/88)
“S” or “M” for single or multiple cell applications. ............c..cccevereevrereereenene, (1/1/88)
Direction of 10ading, if NOt ODVIOUS. ..........c.eveveereeieeieieseese e, (1/1/88)
Minimum dead load, maximum capacity, safe load limit, and load cell

VErIfiCAtioN INTEIVALL Vimin, «ovveeeeereeeeeeseeeeeessesseeesseeeeseeesesseesesesenseeneen (1/1/88)

f. Marking requirements — current software version or revision identifier for
not built-for-purpose, software- based deviCes. .........ccovvrriiiceieieirrinn, G-S.1.(d) (1/1/2004),
G-S.1.(d)(1)(2), (1/1/07),
G-S.1.1.(1/1/2004)

4. Design of balance, tare, level, damping, and arresting mechanisms. ............cccoceeerene, S.2.1.,8.23.,S.25.1.
5. Design of weighing elemMENntS. ........ccooiiiiiiiii e e S.4.

6. Installation :

Static MONOTail SCAIES. .....ocvvieeiecce ) UR.2.3., UR.2.4,,
G-UR.2.

Dynamic monorail scale CONSIAEIatioNS: .........ccecvvvrieieeriereire e e N.1.3.5.1.,, UR.2.3.,
UR.2.4., G-UR.2.

- Space to avoid contact between carcasses,
- Higher resolution checkweigh scales, and
- Carcasses used multiple times.
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Inspection (cont.):

SAFETY REMINDER
Check the inspection site carefully for safety hazards and take appropriate precautions.
Use caution in moving in wet, slippery areas.
Use personal protection equipment appropriate for the inspection site.

Be sure that a first aid kit is available and that the kit is appropriate for the type of
inspection activity.

Check to be sure the scale supports are adequate to support the scale, test weights equal to
the capacity of the scale, and test platforms or chains to suspend test weights

7. Maintenance, use, and environmental factors (cleanliness, obstructions, modifications,

] (o USRS G-S.2., G-UR.1.2,,
G-UR.3.1, G-UR.3.2,,
G-UR.4.,, URA4.3.
B ASSISTANCE. ...ttt bbbt G-UR.4.4.
9. Provisions for testing and acCesSIDIlItY.........ccocveriiiiii i, UR.2.9,, G-UR.2.3.

10. Determination of Load Cell Suitability (applicable to load cells with an NTEP
Certificate of Conformance):

a. The number of scale divisions (n) of the scale is less than or equal to the Ny
of the indicator or the load cells, whichever is less; for example, if the
indicator has an n,,,x of 10 000 and the load cells have an ng;, of 5000, then
the scale may use up to 5000 divisions.

b. The load cell is approved for the required accuracy class. Note: A Class Il
load cell may be used in a Class 1l application; however the opposite is not
true.

c. The load cell is rated Single (S) or Multiple (M) use as appropriate to the
application.

Note: A load cell rated for single use may be used in a single or multiple load cell
application; however, a load cell rated for multiple uses cannot be used in a single
load cell application.

d. The load cell complies with the requirements for V;, and temperature effect
0N Zero-10ad DalanCe. ........oovv i) S.5.4., T.N.8.1.3.
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Inspection (cont.):

For scales with mechanical lever systems:

d *
Vmin < .
N x (scale multiple)

d* 1lb 1lb

V.. < = = =0.711b
MmN A2 1414

*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.

Pretest Determinations:

1. Tolerances.

ACCEPLANCE/MAINTENANCE. ... c.veivirieieeereeeeie e sie e sre e e e e te e sresre e ereeeeneeseessenees) G-T.1., G-T.2.
APPHCALION. ...ttt et be e T.N.2.1, T.N.2.3,
T.N.2.4.

Tolerance values:
Scales marked with an aCcCUraCy Class. .......c.cccevvvvreiesiesieere s, T.N.3.1., T.N.3.2,,
Table 6 (Class Il1),

SCAlES NOTt MATKE. ... .eiiiieii e e s ebe e e s s b b e e s sarae e, T.N.3.8., T.N.4.1,,
T.N.4.4.,, T.N.45., T.N.5.

DISCIIMINATION. ..veiii ittt e e e e e s eb b e e e s et b e e s sbb e e e s sbbaeesssbbeeesnranes, T.N.7.2.

2. Select trolleys, trees, chains, or other auxiliary gear necessary to suspend test weights
on rail or meat hook. If two or more trolley-and-tree combinations are used; they
should be uniform in weight (within plus or minus two ounces).

SAFETY REMINDER!!!

Wear appropriate personal protection equipment such as hard hats and eye protection to
prevent injury from overhead meat hooks, hanging carcasses, falling weights, and slipping on
slick surfaces.

Wear safety shoes to prevent possible injury from falling weights and slipping on slick surfaces.
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Pretest Determinations (cont.):

3. Minimum test weights and test 10ads. ..........ccocvviviieiieiinie i N.3.
Test Notes:
1. Suspend auxiliary gear (trolleys, trees, chains) from live rail.
2. Balance in auxiliary gear.
3. Check repeatability and agreement between indications and between indications and
recorded representations throughOUL tESE. .........ceivvivieiieiiieee e, T.N.4.1., T.N.5,,
G-S.5.2.2.(3)
4. Verify that any options for obtaining a recorded representation are appropriate. The
customer may be given the option of not receiving the recorded representation. If the
system is equipped with the capability, the customer may also be given the option of
receiving the recorded representation electronically in lieu of or in addition to a hard
COPY.  teuerteteteeatesereebebe st st e st et b b e b b e bt ek b e b b e b e £ e b b e bRt £ b bR E R bt b ekt b et bt ne bt tnnetend G-S.5.6.
5. Check zero-load balance each time test load is removed. ..........cccoceooiiiiiniiienencienn, N.1.9., G-UR.4.2
6. If the scale is equipped with a printer, print a ticket at each test load; check
effectiveness of MOtioN deteCLION. ........ccviiiiiiiiice e GS.5.6.,S.25.1., UR.1.3.
(1/1/86)
7. If, during the conduct of the test, the performance of the device is questionable with
respect to the zone of uncertainty or the width of zero, adequate tests should be
conducted to determing COMPIANCE. ......cccviveieriire e N.1.5.,,N.1.5.1,, S.1.1.1.
8. If the device is equipped with operational features such as automatic zero-setting

mechanism, programmable tare,*manual weight entries, or two scales with one
printer, check proper operation and appropriateness.

*Note: See UR.3.9. The use of manual gross weight entries, are not allowed on monorail scales.
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Test:
Static Test:
SAFETY REMINDER!!!
—  Wear safety shoes!
—  Use proper lifting techniques!
3. RFI/EMI test (if a problem is SUSPECTE).......cccueeriiireieiiiereeie e G-N.2., G-UR.3.2,,
G-UR.4.2.,G-UR.1.2,,
Radio Frequency Interference (RFI) N.1.6., T.4., T.N.9.*
Electromagnetic Interference (EMI)
4. Over capacity test, if deemMed NECESSANY. .....cvervirererereseeeeeee s aee S.1.7.,8.2.15.,S.2.1.5.(b)
(1/1/2009)
5. Decreasing load test. Test at one half of maximum test load. ...........cccceevvveieveicinns, N.1.2.
6. Remove all test weights and determine any zero load balance change. .........c.ccccceevnen, N.1.9., G-UR.4.2.

7. Test for proper design of automatic zero-setting mechanism, if device is so equipped.S.2.1.3.1.(c), S.2.1.3.2.8.

8. If device is equipped with a semi-automatic zero-setting mechanism (push button),
test effectiveness of Motion deteCtion...........coociiiiiiii i, S.2.1.2.(b)

9. Establish correct zero load balance.

DYNAMIC TESE ...ttt N.1.3.5.1.
On a dynamic test with 20 or more test drafts, 10 % of the individual test drafts may be

two times the basic tolerances, if the error on the total of all test load drafts does not
exceed 0.2 %.

1. Conduct dynamic test with livestock carcasses

2. Test no less than 20 test loads using carcasses or portions of carcasses of the type
normally weighed (two additional test loads may be included in the test run in the
event that one or two of the test load are rendered unusable).

3. Position the test carcasses far enough ahead of the scale so the swaying motion
settles to duplicate the normal sway of a continuously running plant chain.
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DyNamic TS (CONL.) .oviiviiiciececeeee e N.1.3.5.1.

4. If the plant conveyor chain does not space or prevent the carcasses from touching
one another, the dynamic test should not be conducted until this condition is
corrected.

5. Individually weigh (statistically) the carcasses on the same scale being tested or
another monorail scale in close proximity with the same or smaller divisions.

a. The scale selected for weighing the carcasses must be tested statically with
test weights.

6. If the scale being tested is used for weighing freshly slaughtered animals, a static
weighment of the carcasses must be taken as quickly as possible before or following
the Dynamic weighment to avoid loss due to shrinkage.

67. If multiple dynamic tests are conducted using the same carcasses, obtain static
weights before and after multiple dynamic tests.

8. If the carcass changes weight between static tests, the amount of weight change
should be taken into account, or the carcass should be discarded for tolerance
purposes.
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Examination Procedure Outline for

Part 2 — Monorail Scales and Meat Beams — Mechanical

It is recommended that this outline be followed for monorail scales equipped with equipped with weigh-beams or
mechanical dials. Requirements that apply only to scales marked with an accuracy class are indicated with an
asterisk. Nonretroactive requirements are followed by the applicable date in parentheses.

Safety Notes — See EPO 9, Part 1

H-44 General Code
and Scale Code

References

Inspection:

SAFETY REMINDERI!!!

Check the inspection site carefully for safety hazards and take appropriate precautions.

Learn the nature of hazardous products used at or near the inspection site.

Use personal protection equipment appropriate for the inspection site.

Be sure that a first aid kit is available and that the kit is appropriate for the type of
inspection activity.

1. Zero-load balance as foUNd..........ccooiiiiiiiiiii e S.1.1,S8.21.1.,S.2.1.2,
UR.A4.1
If the device is not in balance, the user should be made aware of paragraph
UR.4.1., and warning issued if necessary. If device is set for tare, check
accuracy of the tare being taken.

2. Indicating and recording elements.

Scale division, value (d) and NUMDBEr (N).....coiiiiiieie e, S.1.2.*, G-UR.1.1,,
UR.1., UR.1.1.(b),
G-S.5.3.
Tare diVISION VAIUE. .......covieveiee ittt sttt sae e, S.2.3.(1/1/83), S.2.3.1.
Tare MECHANISITL ...veiuieeieiecse ettt r e e e e nnenre s S.2.3.
WEIGNDEAMS. ..o et e e e e S.1.5. except S.1.5.5.
POISES . vttt ettt R et e e aenre e e e e et nrenre e S.1.6.
Dials and balance INICALOrS. .........cccvviviiveeiie e S.1.3,S.1.4.,S5.2.2.
F N 0oL (0] oL T 1 OSSR G-S.5.,S.1.7,
DaAMPING MEANS. .. .cveiverieiiiteieesteieesteseeesteseetessesaeresteseetesseseetesaesaesesseseeresbeseans UR.1.1.(a),* UR.3.1.,*
Customer readability. ........cccooiiiiii S.5.,*UR.3.2,,
Adjustable apPropPriateNESS. ......cceeeiieieriiie ettt S.2.5.
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References

Inspection (cont.):

K TR |V - 14 712 OSSR S.6.3.,S.6.2.
a. Marking requirements - all devices
[AENtIfICALION. ...vovieici e G-S.1.
Name or 1D of ManNUTACLUIEr .........cccvirriiirierres e Retroactive
MOAEl TAENTITIEN ......ciieieiiee e Retroactive
Model identifier PrefiX. ..o (1/1/03)
Nonrepetitive serial NUMDET. ..., (1/1/68)
Serial NUMDET PrEfiX. .....coii i (1/1/86)
NTEP CC prefix and number (for devices that have an NTEP CC)............... (1/1/03)
Devices or main elements remanufactured after January 1, 2002. ................. G-S.1.2.
name and 1D of remanufacturer or distributor...........c.ccococvviiiiiiiinnnn, (1/1/02)
Model number if different from original model number. .........c..cccooeieiiienns, (1/1/02)

b. Marking requirements - weighing and indicating elements in same housing

. Marking requirements - indicating element not permanently attached or

or covered on the same CC (in addition to marking for all devices).................. S.6.3.
ACCUFACY ClASS. ...ttt st (1/1/86)
NOMINAT CAPACITY. ... eeveivieceisieees e Retroactive
Value of scale division with nominal capacity, if not apparent..................... (1/1/83)
Value of "e" (if different from "d"). ..o (1/1/86)
Scales designed for special PUIPOSES. .........coeererieireiiseseeee e, (1/1/86)

covered on separate CC (in addition to marking for all device)...........cccccocevuens S.6.3.
ACCUIACY ClaSS. ...ttt (1/1/86)
NOMINAL CAPACILY...evvevieiiieie e nre s Retroactive
Value of scale division with nominal capacity, if not apparent...................... (1/1/83)
Scales designed for Special PUIPOSES. .....c..evvereiereeieeerese e se e, (1/1/86)
Maximum number of scale diViSIONS (Nmax)««eeeeeereereereerererierieseereeneenenenenns (1/1/88)
d. Marking requirements for weighing and load-receiving element not
permanently attached or covered on separate CC (in addition to marking
FOF @1 AEVICES). ... S.6.3.
ACCUIACY ClASS. .....voovvevevvescsisecsiesssees s (1/1/86)
NOMINAL CAPACILY. ... s Retroactive
Scales designed for special apPlCAtION. .............ovveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee (1/1/86)
Maximum number of Scale diVISIONS (Mmax). «-eeveeeverereereererererseersesseesseserens (1/1/88)
Minimum verification scale division for which device complies with the
FEQUITEMENTS (Emin OF 0). +vvvevereeeeeeseeeeseeeeeseeseees e es e se e eee e s eee e (1/1/88)
A INSEAHALION. ...ttt et UR.2.3.,UR.24,,
G-UR.2.
5. Design of balance, tare, level, damping, and arresting mechanisms. ............cccccceeerenn, S.2.1.,8.23.,S.25.1.
6. Design of weighing elemMENtS. ........cooiiiiiiii e e S.4.
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Inspection (cont.):

7. Maintenance, use, and environmental factors (cleanliness, obstructions,
MOMITICALIONS, BLC.). 1.vvivieiieice e e e e nne s G-S.2.,G-UR.1.2,,
G-UR.3.1, G-URA4,,
UR.4.3.

SAFETY REMINDER!!!
Check the inspection site carefully for safety hazards and take appropriate precautions.
Use caution in moving in wet, slippery areas.
Use personal protection equipment appropriate for the inspection site.

Be sure that a first aid kit is available and that the kit is appropriate for the type of
inspection activity.

Check to be sure the scale supports are adequate to support the scale, test weights equal to
the capacity of the scale, and test platforms or chains used to suspend test weights.

T AN [ v | (o1 DT G-UR.4.4.

9. Provisions for testing and acCessiDIlity. .........cccovvviiiieiiiciece UR.2.9,, G-UR.2.3.

Pretest Determinations:

1. Tolerances.

ACCEPLANCE/MAINTENANCE. ....vieviereeeieseesie e steete e e e ste e sre s e te e e e e stestesresresneeneeseensenrenrens G-T.1.,G-T.2.
Y o] o] LTo7: [ PSS T.N.2.1., T.N.2.3,,
T.N.2.4.

Tolerance values:

Scales marked with an aCcCUraCy Class. .........ccccvvvrriverierere s T.N.3.1, T.N.3.2,,
Table 6 (Class Il1),
T.N.4.,, T.N5.

SCales NOt MATKEU. ....cvieiiciice ettt re e T.1.1, T.N.3.1,
Table 6 (Class Il1),
T.N.3.2. T.N.4.1,,
T.N.4.2,, T.N5.

(Do g1 44110 110 TR T.N.7.1.*
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Pretest Determinations (cont.):

2. Select trolleys, trees, chains, or other auxiliary gear necessary to suspend test
weights on rail or meat hook. If two or more trolley-and-tree combinations are used;
they should be uniform in weight + 52 grams (+ 2 ounces).

SAFETY REMINDER!!!

Wear appropriate personal protection equipment such as hard hats and eye protection to prevent
injury from overhead meat hooks, hanging carcasses, falling weights, and slipping on slick
surfaces.

Wear safety shoes to prevent possible injury from falling weights and slipping on slick surfaces.

3. Minimum test weights and teSt 10adS. .........ccccvieriirieiiecieree e N.3.

Test Notes:

1. Suspend auxiliary gear (trolleys, trees, chains) from live rail.

2. If beam scale, place small error weights on or suspend from the live rail or hook.
The value of the smallest weight should be equal to the minimum tolerance value
and the total of all the weights should be equal to the tolerance at maximum test
load.

3. Balance in auxiliary gear and test weights.

4. Check repeatability and agreement between indications and between indications and

recorded representations throUGhOUE tESL. .............oc.eeeeereeeereeee e, TN.41, T.NS,
G-S.5.2.2.(a)
5. Check zero-load balance each time test load is removed. .........cccccvvvevei e ciee e, N.1.9., G-UR.4.2

6. If scale is equipped with a type-recording beam or printer, print a ticket at each test
[T Lo ISP RRR USSR PROPRPR GS.5.6.,
UR.1.3.(1/1/86)

Static Test:

SAFETY REMINDER!!!

—  Wear safety shoes!

— Use proper lifting techniques!
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Static Test (cont.):

1. Sensitivity teat at zero[load (weighbeams only)........ccccoovvveiricieies e N.1.4.
Discrimination test at zero only (dial indicators only).........cccccevvvivvieiinnienie e N.1.5.

2. INCreasing 10ad tESE. ........coveieiese e nn N.1.1.

a. Beam scales. Test at not less than three points or notches on weigh-beam.
Scales not equipped with a full capacity beam should be ratio tested using
standard weights on counterpoise hanger.

When ratio testing, test poise and beam by substituting poise position with the
removal of standard weights from counterpoise hanger. .........c.ccoceeveveieicnciienecns N.1.7.

b. Dial scales. Test at not less than three points on reading face, including all
possible quarters of capacity. Test all unit weights possible. If equipped with
tare bars, test at one half and full capacity of each bar.

3. Shift test. Use test load equal to the largest load that can be anticipated to be
weighed at the installation, but never less than one-half capacity. Apply load
successively on the right end, the left end, and the center of the live rail. This can be

conducted during the increasing 10ad teSt............oov i N.1.3.5.
4. Beams and balance indicators only, test for SR at the maximum test load. .................... N.1.4.
Dials only. Conduct the discrimination test at maximum test load. ..........cccccoceeeiinnenne. N.1.5.

5. Dials only. Conduct the decreasing-load test at one-half of the maximum test load

(at no less than one-half of the dial face capacity........c.ccocevevieiinivnce i *N.1.2.1.,, N.1.2.2.

6. Beams only. Conduct a counterpoise weight accuracy test (see HB 44 Section 2.23.
Weights paragraph T.1. and appropriate Table 1. Maintenance Tolerance for

Code
Code

Avoirdupois Weights or Table 1. Maintenance Tolerance for Metric Weights). ......... HB 44 Section 2.23
paragraph T.1.
7. Remove all test weights and determine any zero-balance change. ..........cccceeceienincne. N.1.9, G-UR.4.2.
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NIST Handbook 112 (2015)
EPO - No. 12, Livestock and Animal Scales — Part 2, Mechanical/Analog Indicating

2015 NIST EPO No. 12

Examination Procedure Outline for

Part 1 — Livestock and Animal Scales — Electronic Digital Indicating

Part 1 — Electronic Digital INdiCating .........cccooiiriiiiiiieieee e 1
Part 2— Mechanical — Analog INdicating .........cccoceviveiiniiiece e 11

It is recommended that this outline be followed as minimum criteria for examining livestock and animal scales
equipped with electronic digital indicators. See Part 2 for livestock and animal scales equipped with weighbeams or
dials.

Requirements that apply only to scales marked with an accuracy class are indicated with an asterisk. Nonretroactive
requirements are followed by the applicable date in parentheses.

SAFETY NOTES

When excerpting this Examination Procedure Outline for duplication, the EPO Safety Annex (Safety
Considerations and Glossary of Safety Key Phrases) should be duplicated and included with this outline.

Safety policies and regulations vary among jurisdictions. It is essential that inspectors or servicepersons be
aware of all safety regulations and policies in place at the inspection site and practice their employer’s safety
policies. The safety reminders included in this EPO contain general guidelines useful in alerting inspectors and
servicepersons to the importance of taking adequate precautions to avoid personal injury. These guidelines can
only be effective in improving safety when coupled with training in hazard recognition and control.

Prior to beginning any inspection, the inspector should read and be familiar with the EPO Safety Annex - “Safety
Considerations and Glossary of Safety Key Phrases.” The terms and key phrases in each safety reminder of this
outline are found in the glossary of the EPO Safety Annex. The inspector is reminded of the importance of
evaluating potential safety hazards prior to an inspection and taking adequate precautions to avoid personal injury or
damage to the device. As a minimum, the following safety precautions should be noted and followed during the
inspection.

Clothing Personal Protection Equipment
e.g., Safety Shoes

Electrical Hazards Safety Cones/Warning Signs

First Aid Kit Support — for scales and test weights
Location Transportation of Equipment
Lifting

Also:

Wet/Slick Conditions
Overhead Hazard, Materials, or Obstructions
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Inspection:

SAFETY REMINDER!!!

Check the inspection site carefully for safety hazards and take appropriate precautions.

Use caution while moving in wet, slippery areas.
Use personal protection equipment appropriate for the inspection site.

Be sure that a first aid kit is available and that the Kit is appropriate for the type of inspection
activity.

Be sure that a first aid kit is available and that the Kit is appropriate for the type of inspection
activity.

1. Zero-load balance as found. If the device is not in balance, the user should be
made aware of paragraph UR.4.1. and a warning issued if necessary. If at a ring

scale and a tare has been taken for a ring man, check accuracy of the tare taken......... S.1.1.,S821.1.,8.21.2,,
UR.4.1, G-S.5.2.2.(d)
(1/1/86)*
2. General Considerations
SEIECHION ...t s G.S.3,G-UR.1.1, UR.L.
INSEAITALION ..o G-UR.2.
Supports for portable SCale. ..o UR.2.1.
Protection from environmMeNt. ...........coeoviereiiinesese s UR.2.3.
Foundation, supports, and ClEAranCe ...........ccouvreerereenineesesees s UR.2.4.
Access to Weighing eleMENTS. .........ccvviiiiiiieei e UR.2.5.
STOCK FACKS ...ttt UR.2.7.

SAFETY REMINDER!!!

Check to be sure the scale supports are adequate to support the scale and
test loads equal to the capacity of the scale!

Maintenance, use, and environmental factors.

Facilitation Of fraud. .........ccoeeeeiiiieccc e G-S.2.
BNVIFONMENE ..ottt ebe et be e e sba e e be e e ebeeenbee e G-UR.1.2.
(@] 0L 11T ]  F USSP G-UR.3.1.
IMIAINEENANCE. ..vveeittie ettt ettt ettt et s e e eare e s tb e e sab e e sabe e sareesbbeesabeesbbeeeaneesareas G-UR.4.
MaxXimUM [0, ....c.viiiiiiiiec e e eare s UR.3.2.
Minimum load for [IVEStOCK. ........coceiiiiiiie e UR.3.8.
Manual gross WEIGNES. .......cveiiieiesecece et UR.3.9,, S.1.12,
Scale MOAITICALION. ......cveiiiiiecie et UR.4.3
Accessibility for inspection, testing, and s€aling...........cccoevvvviviireiercnie s, G-UR.2.3.
AASSISTANCE. .. viiuviiereetie et ettt ettt s e ebe e be et e et e e tb e et e e sb e e be e be e besaeeaaeeabeeebe e beenbeenbeeree e G-UR.4.4.
Position, customer readability. .......cccccoeiiiiiieiisere e G-UR.3.3.
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Inspection (cont.):

K TR |V - 713 RS PR S.6.3.,S.6.2.,,S.6.5.,
G-S.1.1.
a. Marking requirements - all devices
(LT 01 ) o7 4T o SRR G-S.1.
Name, initials or trademark of manufacturer or distributor..............cccccoevvvennnne, Retroactive
Model identifier desSigNation..........cccceveviiieieeieesee e Retroactive
oL LT 0] ] SRS (1/2/03)
Nonrepetitive serial NUMDET. .......ccoiiiiiicire s (1/1/68)
Serial NUMDET PrEfiX. ..oviiiiieiiece e (1/1/86)
Software VErsion or revision NUMDET...........ccccevvieeieiece e, (1/1/04)
NTEP CC prefix and number (for devices that have an NTEP CC)................... (1/1/03)
Remanufacturer information, as appropriate:
name and ID of remanufacturer or distributor............cccoevveeiiviiieiic i (1/1/02)
model number if different from original model number. ............ccccceovvvinenn, (1/1/02)
.Y 1 11 oo TSRS G-S.7.
Operational controls, indications, and features..........c.ccoevvvveveeverie v, G-S.6. (1/1/77)
Visibility of identification. .........c.cccoeiiiiiiin i G-UR.2.1.1.
Interchange or reversal Of Parts. ........cccoeiiiiiieie e G-S.4.

b. Marking requirements - weighing and indicating elements in same housing or

covered on the same CC (in addition to marking for all devices). .........cccccceeeenene. S.6.3.
ACCUTACY ClASS. .....vvivverieie ettt ettt bbbttt en e anas (1/1/86)
NOMINAI CAPACITY. ......vvveeevcrcictcceee et Retroactive
Value of scale division with nominal capacity, if not apparent......................... (2/1/83)
Value of "e" (if different from "d"). ..cooeeveveeeeeeeeee e, (1/1/86)
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F to
04 OF) coooeeveoeeeeeeeeeeeeeee sttt (1/1/86)
Scales designed for special application. .............oceeevreieireeeeeeee e (1/1/86)

c. Marking requirements - indicating element not permanently attached or

covered on separate CC (in addition to marking for all device). ..........cc.cccrveeee. S.6.3.
ACCUIACY ClASS. ...eovocvveeceeeesieeee e ieeee sttt s st nensenaeneees (1/1/86)
NOMINAI CAPACILY. .......vecvvreceeicectet ettt Retroactive
Value of scale division with nominal capacity, if not apparent......................... (1/1/83)
Value of "e" (if different from "d") ......c.co.oevrverireereeceeee e, (1/1/86)
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F to
104 OF) oot (171/86)
Scales designed for special apPlCALION. ...........ccovvervreieeieeieeee e, (1/1/86)
Maximum number of scale diViSIONS (Mmax)....cvevereereirrireineiseereseeseeseeseeseeseesean. (1/1/88)
Concentrated Load Capacity (CLC) or Section Capacity..........cccocvererrrrenenns S.6.5. (1/1/03)

Table S.6.3.(a)(b)

d. Marking requirements - weighing and load-receiving element not
permanently attached or covered on separate CC (in addition to marking for S.6.3.

AL ABVICES). oottt ettt n et (1/1/86)
ACCUIACY ClASS. ..v.vuviiiieicecteteie ettt ettt ettt b bbb en s Retroactive
NOMINAL CAPACILY.......cvevecverereceere ettt neneen (1/1/89) (livestock
Nominal capacity on load-receiving element. ............ccocooiiiniiiiienc i, only)

$.6.5. (1/1/03)
Concentrated Load Capacity (CLC) or Section Capacity.............ccccorevverveene. Table S.6.3.(a)(b)
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Inspection (cont.):

Marking (cont.)

Temperature limits if narrower than and within -10 °C to 40 °C (14 °F

T0 104 OF) ot (1/1/86)
Scales designed for special application..........cccccvcevivviviinnieciecie e (1/1/86)
Maximum number of scale diViSIONS (Nmax): ««veeererrereerenereene e (1/1/88)
Minimum verification scale division for which device complies with

the requiremMeNnts (Bmin OF ) .vcviiiiiiiee s (1/1/88)

e. Marking requirements - load cell with Certificate of Conformance (in addition
to Marking for all dBVICES).......ccveveriee s S.6.3., S.5.4. (1/1/94)

Note: Requires information on a data plate attached to the load cell or in
accompanying document. If a document is provided, the serial number shall
appear on the load cell and in the dOCUMENL..........ccoeviiiierr e, S.6.3., (1/1/88)

Manufacturer’s name or trademark, model designation, model prefix and serial
number and prefix shall also be marked on both the load cell and in any

accoOMPANYING OCUMENES. ....vcveveiiiviieesiesiereste et e ettt s se e essessenesse s (2/2/91)
ACCUFACY ClASS. ...vvvirieiiitiieiieie ettt sttt bbb ne st (1/1/88)
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F to 104 °F)...  (1/1/86)
Maximum NUMDBEr Of dIVISIONS.........c.coiiiiiiiiece et (1/1/88)
“S” or “M” for single or multiple cell applications. ..........ccccoevvireieieieiie e (1/1/88)
Direction of loading, if NOt OBVIOUS.........ccccviiiiiiirccc e (1/1/88)
Minimum dead load, maximum capacity, safe load limit, and load cell verification

[LRLC=T Y Y 2% (1/1/88)

4. Determination of Load Cell Suitability (applicable to load cells with an NTEP
Certificate of Conformance):

a. The number of scale divisions (n) of the scale is less than or equal to the Ny
of the indicator or the load cells, whichever is less; for example, if the
indicator has an np, of 10 000 and the load cells have an n,. of 5000, then
the scale may use up to 5000 divisions.

b. The load cell is approved for the required accuracy class. Note: A Class IlI
load cell may be used in a Class Il L application; however, the opposite is
not true.

c. The load cell is rated Single (S) or Multiple (M) use as appropriate to the
application. Note: A load cell rated for single use may be used in a single or
multiple load cell application; however, a load cell rated for multiple uses
cannot be used in a single load cell application.

d. The load cell complies with the requirements for temperature effect on zero-
1080 DAIANCE. ... S.5.4.(1/1/94), T.N.8.1
Appendix to EPO 12-E
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Inspection (cont):

Marking (cont.)

Note: Testing to determine the effect of temperature on zero-load balance cannot be performed
in the field; however, for purposes of field inspection, a load cell is considered to comply with
T.N.8.1.3. if the Vmin value marked on the load cell is less than or equal to the Vmin value as
calculated below based upon the d and N for the scale; if it is not, the scale does not comply
with T.N.8.1.3.

Full electronic scale with more than one load cell: The verification scale division
Vmin, for the load cells must be less than or equal to the scale division, d, divided
by the square root of the number of load cells, N, used in the scale:

d*
<
min }N

Vv,

Note: Maximum values of vmin for commonly encountered multiple load cell scales are
listed in the Appendix to EPO 12-E.

For scales with mechanical lever systems:

d*

Vmin = .
VN x (scale multiple)

*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.

5. Indicating and Recording Elements

Value 0F SCAIE QIVISION. ...veiiviiiiiciecie ettt s sbe e sbe e S.1.2.* (1/1/86)
RTATZ=T T | L 0T T USSR S.1.2.1. (1/1/89)
Designation 0f aCCUIACY ClaSS.........cuiveierirerisisese e e ene s S5*
Value of graduated iNtErVal. ..........ccoereiieiiiire e G-S.5.3.
MATKEA EVICES. ....eiiviiiviciictectie sttt sttt ettt et e s be e sbe s ee s te e sbeesbeebeenbesrse e UR.1.1.(a)
UNMATKEd DBVICES. .. veiveciieiicieiie ettt ettt ettt sttt be et s et st sbesbesbeeaaens UR.1.1.(b)(animal only)
Recording elements, GENEral..........ccocooiiiiiiiiiie s G-S.5.6.
Recorded SCale diVISION. ......c.ccviiiiie e reere s UR.1.3. (1/1/86)
Tare division value, if equipped with a keyboard™. .........cccccovvvrenineerererenessenene S.2.3.(1/1/83)
Tare MECHANISITI ....cuviiiieiie ettt sttt be et e et e b sbesbesaeebeeneens S.2.3.(1/1/83)
Appropriateness.
Indicating and recording €lEMENTS. ........cccoviveiierire e G-S.5.
Parameters for ACCUraCY CIaSS. .......ccvviviieiisieeieee e se s S.5.2.(1/1/86)
ST 111 o o TS UR.1L.
Initial zero-setting MEChaNISIM. .........ccv i s S.2.15.
Recommended minimum 10ad. ..........cccoooviiriiiice e UR.3.1.
Minimum load for weighing HVESIOCK ..........cccueiiiiiiiiicsec e UR.3.8.

! Generally, tare is not considered appropriate on these scales. If the device is located in an auction market and is a
ring scale, a tare capability may be considered appropriate.
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Inspection (cont):

Marking (cont.)

MaXIMUM T0AQ. ....vevieceiiiee e UR.3.2.

Manual gross WEIGht ENEFIES. .......cververeieiesese e ere s S.1.12.(1/1/05), G-S.8.
(1/1/90), UR.3.9.(e)

DaMPING MEANS. .....cueitiitiiteite ettt bbbt sttt e seesbe bbb e ne e S.25.,S8.25.1.

Adjustable COMPONENLS. .....c.eiiiieiee e S.1.10.

Provisions fOr SEAlING. ........ccvieriiiieii e G-UR.4.5.

S.1.11., (1/1/93)

6. Design of weighing eleMENLS. .....ccviveieiire e S.4.

Pretest Determinations:

1. Tolerances.

ACCEPTANCE/MAINTENANCE. .....eiueeiie ettt e bbb G-T.1., G-T.2.
APPIICALION. ... bbbt G-T.3.,,G-T4.,T.N.2.1,
T.N.2.3.

Tolerance values:

Determine number of scale divisions (n) e division if scale is marked with an

accuracy designation. )
scale capacity

" value of scale division

MaINTENANCE TOIEIANCE. .....vviiiiieie ettt st e st e e e s e b e e s sarae e s s eabee s T.N.3.1./Table 6
(Class II L - Livestock)
(Class 111 - Animal)

ACCEPLANCE TOITANCE. ....c.eiviiciiit e T.N.3.2.

Agreement of INAICALIONS. .......ooviiiiiii s T.N.4.
REPEALADITILY. ...oveeieieic e e T.N.5.

UNMATKEd SCAIES. ....viveiiieiieiiices e T.1.1.
DISCIIMINALION. ...ttt bbbttt T.N.7.1.*
Substitution or Strain Tests (if NECESSAIY)......ccviveierireiere e T.N.3.11, T.N.3.12.

2. Determine “used capacity.”
For calculation in metric units:
Multiply area of platform in square meters (length x width = area) by:
540 kg for cattle, 340 kg for calves and hogs, and 240 kg for sheep.

For calculation in U.S. customary units:
Multiply area of platform in square feet (Iength x width = area) by: 110 Ib
for cattle, 70 Ib for calves and hogs, and 50 Ib for sheep.

3. Minimum test weights and test 10ads. ..........ccocvviviieierinie s N.3./Table4
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Pretest Determinations (cont.)

SAFETY REMINDER

— Carefully inspect electrical supply lines for test equipment for wear or damage;

correct potentially hazardous conditions before use; protect lines from damage
during use.

Test Notes:

SAFETY REMINDER

— Wear appropriate personal protection equipment such as safety shoes to prevent

possible injury from falling weights and slipping on slick surfaces and a hard hat
to prevent injury from overhead hazards.

1. Check repeatability of, and agreement between, indications throughout test................ G-S.5.2.2.(b), T.N.5.

2. Recheck zero-load balance each time test load is removed. ...........coceeveniinieneinennnn, N.1.9., G-UR.4.2,

3. If the scale is equipped with printer, print ticket at each test load. ..........cccccooeivninennn. G-S.5.6., UR.1.3.
(1/1/86)

Also verify that any options for obtaining a recorded representation are appropriate.
The customer may be given the option of not receiving the recorded representation.
If the system is equipped with the capability, the customer may also be given the
option of receiving the recorded representation electronically in lieu of or in
E o (o LT Tl g (oI W g Lo I o] o) Y2 S G-S.5.6.

Test:

SAFETY REMINDER
-  WEAR SAFETY SHOES!

— USE PROPER LIFTING TECHNIQUES!

1. Discrimination test at zero load (dials and balance indicators only). .........ccccccccenennenne. N.1.5.(1/1/86)

2. Increasing-load test.
Test to used capacity with the test load distributed. ... N.1.1.
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Test (cont.):

3. Shift test. (May be conducted during increasing-load test).
Vehicle Scales, Axle-Load Scales, and Livestock Scales.........c.ccoevvveveiveiiveieenneeenenn, N.1.3.3.

Vehicle Scales, Axle-Load Scales, and Combination Vehicle/Livestock Scales..... N.1.3.3.1.

Minimum Shift Test. At least one shift test shall be conducted with a
minimum test load of 12.5 % of scale capacity, which 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.1.3.3.2. Prescribed Test Pattern and Test Loads for Livestock Scales with
More Than Two Sections and Combination Vehicle/Livestock Scales.)

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 Paragraph (c), (d), or (e) as applicable. An
example of a possible test pattern is shown in the following diagram.

4 4 4 4 4
Section Midway between Section Midway between Section
1 sections 1 and 2 2 sections 2 and 3 3

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 of the concentrated load
capacity or test load before loading the other side.

To test to the nominal capacity, multiple patterns may be simultaneously
loaded in a manner consistent with the method of USe. ... N.1.3.3.2.

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.

Prescribed Test Pattern and Test Loads for Livestock Scales with More Than Two
Sections and Combination Vehicle/Livestock SCales. .........cocvvvvviiiveciiii e N.1.3.3.1.

A minimum test load of 5000 kg (10 000 Ib) 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.
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Test (cont.)
O : O : O
| |
Position 1 = Position 2 = Position 3
Position 6 I Position 5 I Position 4
| |
O | O | O
O = Load Bearing Point
TWO-SECEION lIVESTOCK SCAIES. ....vviicieeiieii ettt N.1.3.3.3.,, N.1.3.7.

A shift test shall be conducted using the following prescribed test loads and
test patterns, provided the shift test load does not exceed one-half the rated
section capacity or one-half the rated concentrated load capacity whichever is
applicable, using either:

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 N.1.3.7. All Other Scales Except Crane Scales, Hanging Scales,
Hopper Scales, Wheel-Load Weighers, and Portable Axle-Load Weighers
Figure 1 (below); or

A one-quarter nominal capacity test load centered as nearly as possible,
successively over each main load support as shown in N.1.3.7. All Other
Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load
Weighers, and Portable Axle-Load Weighers Figure 2 as shown in the
following diagram:

Figure 1 Figure 2
Y T
| Position ! Position
N | . 1 | 2
Position| | |Position :
1 | 2 |
| |
R I I S |
| i
| |
Position| ¢ |Position I
4
: 3 Position : Position
1 s 1 3
1 1
L L
(Added 2003)
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Test (cont.)

ANTMAL SCAIES ....eviiiii e e e e sb e e sbe e s sb e e e ebee e N.1.3.7.

For scales with a nominal capacity of 500 kg (1000 Ib) or less, a shift test shall
be conducted using a one-third nominal capacity test load (defined as test
weights in amounts of at least 30 % of scale capacity, but not to exceed 35 %
of scale capacity) centered as nearly as possible at the center of each quadrant
of the load-receiving element using the prescribed test pattern as shown in
Figure 1 (as shown above under Two-section livestock scales).

For scales with a nominal capacity greater than 500 kg (1000 Ib), a shift test
may be conducted by either using a one-third nominal capacity test load
(defined as test weights in amounts of at least 30 % of scale capacity, but not to
exceed 35 % of scale capacity) centered as nearly as possible at the center of
each quadrant of the load-receiving element using the prescribed test pattern as
shown in Figure 1, or by using a one-quarter nominal capacity test load
centered as nearly as possible, successively, over each corner of the
load-receiving element using the prescribed test pattern as shown in Figure 2
(as shown above under Two-section livestock scales).

4. TimMe DEPENUENCE TESL. ..cuiiiiieitiitiitiete ettt bbb bbb e e e b b e T.N.4.5.Class Il
(Animal Scales)
T.N.4.5.1.Class Ill L
(Livestock scales)

5. Discrimination test at maximum test [0ad. ..........ccovveirriiniec e T.N.4.5.2.

6. Decreasing-load test at one-half of maximum test load............ccocoooeiiiiniiieniiie, N.1.5.

7. Remove all test weights and determine any zero-load balance change. ............c..cc....... N.1.2.

8. Remove error weights and establish correct zero-load balance. ...........cccceeevvivicrnnnne. N.1.9., G-UR.4.2.
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2015 NIST EPO No. 12

Examination Procedure Outline for

Livestock and Animal Scales
Part 2 — Mechanical/Analog Indicating

It is recommended that this outline be followed for livestock and animal scales equipped with weighbeams or dials.
Requirements that apply only to scales marked with an accuracy class are indicated with an asterisk. Nonretroactive
requirements are followed by the applicable date in parentheses.
Safety Notes: See EPO 12, Part 1
H-44 General Code and
Scale Code References
Inspection:

SAFETY REMINDER!!!

Check the inspection site carefully for safety hazards and take appropriate precautions.

Use caution while moving in wet, slippery areas.
Use personal protection equipment appropriate for the inspection site.

Be sure that a first aid kit is available and that the Kit is appropriate for the type of inspection
activity.

Be sure that a first aid kit is available and that the Kit is appropriate for the type of inspection
activity.

1. Zero-load balance as fOUNG..........ccuiviiiiii et S.1.1.,S8.2.11.,S.2.1.2,,
S.15.1,S8.2.2,, UR4.1.

2. General Considerations

SEIBCHION ... e G.S.3.,,G-UR.1.1, UR.1L.
INSEAHALION ..o s G-UR.2.
Supports for portable SCAlE. .........ccoviv i UR.2.1.
Protection from enVIFONMENL. ..........coeiiiiiiiiieneee e UR.2.3.
Foundation, supports, and CIEArANCE .........ccccvveieiieiseee s UR.2.4.
Access to Weighing BIEMENTS. ..o UR.2.5.
(003 [ - ¢ PSR UR.2.7.

SAFETY REMINDER!!

— Check to be sure the scale supports are adequate to support the scale and test
loads equal to the capacity of the scale!
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Inspection (cont.):

Maintenance, use, and environmental factors.

Facilitation Of fraud. ..o G-S.2.

ENVIFONMENT ..ottt ettt G-UR.1.2.

(@] 0T 11T ] SRS G-UR.3.1.

IMIINEENANCE. ...ttt bbbttt bbbttt G-UR.4.

MaXIMUM TOAG. ....ocviiiiiiiie e e UR.3.2.

Minimum load for lIVESTOCK. .........coviiiiii UR.3.8.

Scale MOAIfICAIION. ....ccveiiiiiiee s UR.4.3
Accessibility for inspection, testing, and Sealing...........ccoceovvriinineiseseees G-UR.2.3.
AASSISTANCE. ...ttt ettt bbbttt bbb bbbt R et e ae b G-UR.4 4.

Position, customer readability. .........cccovererinirie e G-UR.3.3.

K TR V-V 1o RS S.6.3.,S.6.2,,S.6.5.,
G-S.1.1.
a. Marking requirements - all devices
IAENEITICALION. ...t e G-S.1.
Name, initials, or trademark of manufacturer or distributor. .............ccccoceeeene. Retroactive
Model identifier deSignation. ..........ccoeoviiriiiiniee e Retroactive
MOET PIETIX. ittt (1/1/03)
Nonrepetitive serial NUMDET. ... (1/1/68)
Serial NUMDET PrEfiX. ..o (1/1/86)
NTEP CC prefix and number (for devices that have an NTEP CC). ............... (1/1/03)
Remanufacturer information, as appropriate:
name and ID of remanufacturer or distributor............ccocveveievcicicnnnn, (1/1/02)
model number if different from original model number. ..............cccoc.... (1/1/02)
[T 1 1=] oo S G-S.7.
Operational controls, indications, and features. .........ccccccvevveevvsiesieeresesesennens G-S.6. (1/1/77)
Visibility of identification. ... G-UR.2.1.1.
Interchange or reversal Of PArtS. ... G-S.4.

b. Marking requirements - weighing and indicating elements in same housing or

covered on the same CC (in addition to marking for all devices). ......c..cccccceevvunne. S.6.3.
ACCUFACY ClASS. .vvevvieieieiti sttt re e nrennenne s (1/1/86)
NOMINAI CAPACILY. 1.vvevvirieiesierie st sre e (1/1/83)
Value of scale division with nominal capacity, if not apparent. .............cc.co.e... (1/1/86)
Value of "e" (if different from "d"). ......ccccvviviiiicieice e (1/1/86)
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F to

L04 OF) ottt ettt bbb (1/1/86)
Scales designed for special application. ...........ccoceoeiirerciiiicii e Retroactive

c. Marking requirements - indicating element not permanently attached or

covered on separate CC (in addition to marking for all device)..........ccccccecerenienne. S.6.3.
ACCUFACY ClASS. ..vvevvieieiteiiesie ettt sttt e et neenre s (1/1/86)
NOMINAI CAPACILY. 1.vvevverierieierie st nre e Retroactive
Value of scale division with nominal capacity, if not apparent. ............c.c.cooveveervennan. (1/1/83)
Value of "e" (if different from "d™) ......cccovvviviiiice e (1/1/86)
Temperature limits if narrower than and within —°10 °C to 40 °C (14 °F to

L04 OF) ottt ettt bt (1/1/86)
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Inspection (cont.):

Scales designed for special application..........ccccovviiverieviniere s (1/1/86)
Maximum number of scale diViSIONS (Nmax) «eeeeeereereereereereriernnesieee e (1/1/88)
Concentrated Load Capacity (CLC) or Section Capacity. .........ccoeververerernnenns S.6.5. (1/1/03)
Table S.6.3.(a)(b)
d. Marking requirements - weighing and load-receiving element not permanently

attached or covered on separate CC (in addition to marking for all devices)......... S.6.3.
ACCUFACY CIASS. ..ottt sne (1/1/86)
NOMINAL CAPACILY. ..ottt Retroactive
Nominal capacity on load-receiving element. ..o (1/1/89) (livestock

only)
Concentrated Load Capacity (CLC) or Section Capacity. .........cceevevvervrernnenns S.6.5. (1/1/03)
Temperature limits if narrower than and within —10 °C to 40 °C (14 °F to Table S.6.3.(a)(b)
104 °F).

Scales designed for special application..........ccccvvviiveierinieri s (1/1/86)
Maximum number of scale diViSIONS (Nmax)- eeeereereereerereriemeniesneeiereeneseesenees (1/1/86)

Minimum verification scale division for which device complies with the

FeqUIremMENtS (Emin OF 0) ooverveieiiiieiee e e (1/1/88)

4. Indicating and Recording Elements

Value 0f SCale DIVISION. ......coiiiiiiiiiiiee e S.1.2.* (1/1/86)
Designation 0f aCCUrACY CIaSS. ........eiuiiiiriiieiinc s S.5.* UR.1.1.
LAV =TT | o= PSS S.1.5. except S.1.5.5.
POISES. .ttt b e b e Rt bt b e enes S.1.6.
Dials and balance iNdICAOrS. ..........cc.covvevevereiieeeeeieeseeee s S.1.3,S.1.4.
[ 00T oL T T 7 S S.2.5.
Appropriateness.

Indicating and recording ElEMENTS. ........cceierierieiisiece e G.S.5. except G-S.5.2.2.
Parameters for ACCUACY ClaSS. ......ccovreiiririiiiirieisie e S.5.2.(1/1/86)*
SBIBCLION. .ttt bttt bbbttt n bbb UR.1.1.
SUITADITIEY. ... G-UR.1.1.
Recommended minimum 10ad. ..........cccoiiiiiiiii e UR.3.8
MAXIMUM TOA. ...t bbb sa e UR.3.2.
Adjustable COMPONENES. ......ocuiiiieir e ae e nre s S.1.10.

5. Design of Weighing €leMENLS. .....ccviviviiieeiere e S.4.

Pretest Determinations:

1. Tolerances.

ACCEPtANCE/MAINTENANCE. ... e e iverieieeereeeeie e se e ste e e et e e stestesreere e e eneesaeseeseenrens G-T.1.,G-T.2.

N o] o] L0714 T ] o PSS G-T.3.,,G-T4., T.N.2.1,
T.N.2.3.

RELIO TESES. ..ttt b e ettt b e et b e et nb et T.N.2.5.

* A balance indicator with graduations having specific values shall be considered a dial.
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Pretest Determinations (cont.):

Tolerance values:

Determine number of scale divisions (n) e division if scale is marked with an
accuracy designation.

B scale capacity
value of scale division

MaINTENANCE TOIEIANCE. ......ceveiee ittt ettt e e st e e s s ebee e e s saba e e s sbaeeeaaes N.3.1./Table 6
(Class I1 L - Livestock)
(Class Il - Animal)

ACCEPLANCE TOIEIANCE. ....c.viveie e srenns T.N.3.2.

Agreement Of INAICALIONS. ......ccviviieieice s T.N.4.

REPEALADIIILY. ... c.veveieecie e e T.N.5.

UNMArKed SCAIES. .....oiveieiiieieierie e e T.1.1.

REPEALADIIILY. ... c.veieieie e T.N.5.

DISCIIMINALION. ...ttt et ettt T.N.7.1.%

Sensitivity:

MATKEA SCAIES. ....vvcvviieiiitie ittt ettt sttt be e st e e besnbesraesraens T.N.6.1.(a), T.N.6.2.

UNMAKEA SCAIES. .....eovviiiiicieecie ettt e te e ste e ennes T.2.1.,T.2.7.,
T.3.(a) or (c)

Substitution or Strain Tests (if NECESSAIY). ...cceierireririiiee et T.N.3.11, T.N.3.12.

2. Determine “used capacity.”
For calculation in metric units:
Multiply area of platform in square meters (length x width = area) by: 540 kg
for cattle, 340 kg for calves and hogs, and 240 kg for sheep.

For calculation in inch pound units:

Multiply area of platform in square feet (length x width = area) by: 110 Ib for
cattle, 70 Ib for calves and hogs, and 50 Ib for sheep.

3. Minimum test weights and test 10adS. ..........ccccvrivriirieiir e N.3./Table 4

SAFETY REMINDER!!!

— Carefully inspect electrical supply lines for test equipment for wear or damage;

correct potentially hazardous conditions before use; protect lines from damage
during use.
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Test Notes:

SAFETY REMINDER!!!

— Wear appropriate personal protection equipment such as safety shoes to prevent

possible injury from falling weights and slipping on slick surfaces and a hard hat to
prevent injury from overhead hazards.

1. For beam scales, balance small error weights on platform, the smallest weight equal
to the minimum tolerance applicable, and the total value of the weights equal to the
tolerance at maximum test load.

2. Check repeatability of, and agreement between, indications throughout test................ G-S.5.2.2.(b), T.N.5.
3. Recheck zero-load balance each time test load is removed. ...........ccccooviiiieniicicinne, N.1.9., G-UR.4.2.

4. If the scale is equipped with a type-registering (TR) beam or printer, print ticket at
LT AT (1) [0 T S G-S.5.6., UR.1.3.(1/1/86)

Test:

SAFETY REMINDER!!!
- WEAR SAFETY SHOES!

— USE PROPER LIFTING TECHNIQUES!

1. Sensitivity test at zero load (for weighbeams only)........cccccoevvviiienininsie e N.1.4.
Discrimination test at zero load (dials and balance indicators only). ........cccccccccvevvennne N.1.5.(1/1/86)

2. Increasing-load test.
Test to used capacity with the test load distributed. ... N.1.1.

a. For beam scales, the minimum test includes testing at half and full capacity on
fractional beam, 100 Ib increments to 1000 Ib, and three other points on main
weighbeam, including used capacity.

Scales not equipped with a full capacity beam should be ratio tested using
standard weights on counterpoise hanger. At each test load, test scale
counterpoise weights by substituting them for standard counterpoise weights.
If there is any noticeable change in the indication, remove the scale weight
from service until it can be determined that it meets requirements in the
Weight Code of NIST Handbook 44.

R L[0T =T ST N.1.7.
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Test (cont.)

When ratio testing, test poise and beam by the removal of standard weights
from the counterpoise hanger

b. Dial scales. Test at 100 Ib increments to 1000 Ib and at each quarter of dial
capacity. Test all unit or drop weights normally used.

3. Shift test. (May be conducted during increasing-load test).
Vehicle Scales, Axle-Load Scales, and Livestock Scales..........cocvvieriiieniiiiciencnienn N.1.3.3.

Vehicle Scales, Axle-Load Scales, and Combination Vehicle/Livestock Scales. ......... N.1.3.3.1.

Minimum Shift Test. At least one shift test shall be conducted with a
minimum test load of 12.5% of scale capacity, which 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.1.3.3.2. Prescribed Test Pattern and Test Loads for Livestock Scales with
More Than Two Sections and Combination Vehicle/Livestock Scales.

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 Paragraph (c), (d), or (e) as applicable. An
example of a possible test pattern is shown in the following diagram.

4 4 4 4 4
Section Midway between Section Midway between Section
1 sections 1 and 2 2 sections 2 and 3 3

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 of the concentrated load
capacity or test load before loading the other side.

To test to the nominal capacity, multiple patterns may be simultaneously
loaded in a manner consistent with the method of USe. ..o N.1.3.3.2.

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.

Prescribed Test Pattern and Test Loads for Livestock Scales with More Than Two
Sections and Combination Vehicle/LiveStoCK SCAIES. .......c.oveevveveeeeeeeeeeeeeeeeeeeeen, N.1.3.3.1.
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Test (cont.)

A minimum test load of 5000 kg (10 000 Ib) 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.

O : a : O
Position 1 i Position 2 i Position 3
_______ ————— e
Position 6 I Position 5 I Position 4
| I O I g
O = Load Bearing Point
TWO-SeCtion lIVESTOCK SCAIES. ......cvviviiciiiiiicieic e N.1.3.3.3,, N.1.3.7.

A shift test shall be conducted using the following prescribed test loads and
test patterns, provided the shift test load does not exceed one-half the rated
section capacity or one-half the rated concentrated load capacity whichever is
applicable, using either:

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 N.1.3.7. All Other Scales Except Crane Scales, Hanging Scales,
Hopper Scales, Wheel-Load Weighers, and Portable Axle-Load Weighers
Figure 1 (below); or

A one-quarter nominal capacity test load centered as nearly as possible,
successively over each main load support as shown in N.1.3.7. All Other
Scales Except Crane Scales, Hanging Scales, Hopper Scales, Wheel-Load
Weighers, and Portable Axle-Load Weighers Figure 2 as follows:

Figure 1 Figure 2
1 1
| Position | Position
.. | . 1 | 2
Position| | |Position :
1 | 2 |
| |
I R R S |
I |
| |
Position| 1 |Position ‘ I
4 - .
I 3 Position I Position
1 1
4 3
1 1
L 1

(Added 2003)
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Tests (cont.)

ANTMAL SCAIES ....eviiiii e e e e sb e e sbe e s sb e e e ebee e N.1.3.7.

For scales with a nominal capacity of 500 kg (1000 Ib) or less, a shift test shall
be conducted using a one-third nominal capacity test load (defined as test
weights in amounts of at least 30 % of scale capacity, but not to exceed 35 %
of scale capacity) centered as nearly as possible at the center of each quadrant
of the load-receiving element using the prescribed test pattern as shown in
Figure 1 (as shown above under Two-section livestock scales).

For scales with a nominal capacity greater than 500 kg (1000 Ib), a shift test
may be conducted by either using a one-third nominal capacity test load
(defined as test weights in amounts of at least 30 % of scale capacity, but not to
exceed 35 % of scale capacity) centered as nearly as possible at the center of
each quadrant of the load-receiving element using the prescribed test pattern as
shown in Figure 1, or by using a one-quarter nominal capacity test load
centered as nearly as possible, successively, over each corner of the
load-receiving element using the prescribed test pattern as shown in Figure 2
(as shown above under Two-section livestock scales).

4. Time Dependence Test (Non-Automatic Weighing Instruments). ........ccccceoereienennenn T.N.4.5.Class Il
(Animal Scales)
T.N.45.1Class Il L
(Livestock scales)

T.N.4.5.2.
5. Sensitivity test at maximum test load (weighbeams and balance indicators only). ....... N.1.4.
Discrimination test at maximum test load (dials and balance indicators only). .............. N.1.5.
6. Decreasing-load test (dials only) at one-half of maximum test load (at no less than
one-half dial face CAPACILY). ....eoeiiee it N.1.2.
7. Remove all test weights and determine any zero-load balance change. ............cc.cc...... N.1.9., G-UR.4.2.

8. Remove error weights and establish correct zero-load balance.
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