FOREWORD

National Institute of Standards and Technology (NIST) Handbook (HB) 112, "Examination Procedure Outlines
(EPOs) For Commercial Weighing and Measuring Devices," was first published in 1973 by the National Bureau of
Standards, Weights and Measures Program, which is now the NIST Office of Weights and Measures (OWM). NIST
developed these EPOs and compiled them into this handbook to serve as a guide for the field examination of
commercial weighing and measuring devices. It includes inspection and test procedures, with code references to
NIST Handbook 44, “Specifications, Tolerances, and Other Technical Requirements for Weighing and Measuring
Devices.” The EPOs includes the minimum recommended procedures to be used in official inspection and testing of
commercial weighing and measuring equipment. Regulatory officials and service companies may find the need to
conduct additional testing based upon the results of an examination or the circumstances surrounding the examination.

The EPOs in this document have been updated to include references to the 2015 edition of NIST Handbook 44 and
to recognize electronic equipment. Some of the EPOs that appeared in the original version of NIST Handbook 112
have not been updated and are not included in this document.

Although this publication was prepared primarily for use by weights and measures officials of the federal, state, and
local jurisdictions, it should also be useful to manufacturers and other commercial and industrial organizations and
individuals involved in the design, sale, service, or use of weighing and measuring devices.

This handbook conforms to the concept of primary use of SI (metric) measurements recommended in the Omnibus
Trade and Competitiveness Act of 1988 by citing SI units before U.S. customary units where both units appear
together and placing separate sections containing requirements in Sl units before corresponding sections containing
requirements in U.S. customary units. In some cases, however, common trade practice is currently restricted to the
use of U.S. Customary units; therefore, some examples in this Handbook will continue to specify only U.S.
Customary units until the industry achieves a broad consensus on the permitted Sl units.

In accord with NIST policy, the meter/liter spellings are used in this document.
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Retail Computing Scales

It is recommended that this outline be followed as minimum criteria for examining electronic digital indicating and
mechanical analog-indicating retail computing scales and prepackaging scales. Requirements that apply only to
scales marked with an accuracy class are indicated with an asterisk (*). Non-retroactive 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 and 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:

Electrical Hazards Obstructions
First Aid Kit Personal Protection Equipment
Lifting e.g., Safety Shoes
Location Support — for Scale and Test weights
also:

Wet and Slick Conditions

Chemicals. Petroleum Products and

Transportation of Equipment

Hazardous Materials
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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. For prepackaging scale, check to determine if tare is

DEING tAKEN. ..ot e S.1.1.,,UR.4.1., S.2.1.1.,
S.2.1.2.,,G-S.5.2.2.(d)
(1/1/86)
2. General Considerations.

RST=] (<101 £ o o TR G-UR.1.

[FESy 1  Fo Lo TR G-UR.2.1,, G-UR.2.2.,

InstallationG-UR.2.1.,G-UR.2.2., UR.2.2. UR.2.2.

SUPPOIES AN CIEAIANCE. ..ottt UR.2.1., UR.2.4.

SAFTEY REMINDER!!!

— 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. ..........c.ccoevvireiiineisenes G-UR.2.3.

Testing devices at a central 10CatiON. ..........cc.veoviirciineice e G-UR.4.6.
AASSISTANCE. 1. cvee ittt ettt e ettt e ettt e b e e e be e e be e be e ebe e e beeebe e baeareean G-UR.4.4.
Position, customer readability. ..........ccooeiiiiiiieie e G-UR.3.3,,S.1.8.3.
Level indicating means and CONAItION. .........ccovrriiineiiiniesereee s S.24.,URA4.2.
Maintenance, use, and environmental factors cleanliness, obstructions,

MOMITICALIONS, BLC.)..uvirieiiie e G-S.2., G-UR.1.2.,

G-UR.3.1, G-UR.3.2,,
UR.35., G-URA4,,
UR.2.3.,UR.43.

Be IMIAIKING. ¢ttt bbb S.6.3,, S.5.1.* (1/1/86),
S.6.2, G-S.1.1. (1/1/04),
G-S.5.2.4.
a. Marking requirements — all devices
= 1ABNEITICALION. ...t G-S.1.
Name, initials, or trademark of manufacturer or distributor ...........cc.ccoueenee.. Retroactive
MOdel IAENLITIEN .....vovieiicee e Retroactive
Model identifier PrefiX......ooii (1/2/03)
acceptable abbreviations for “model” and “number .... .......cccco. v G-S.1. (cont.)
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Inspection (cont.):

NONEPELitive SErTal NUMDET ............eveeveeeeeeeeeee e ee e (1/1/03)
Serial NUMBET PIETIX c...veoveeeeeeeeeeeeee e ee e ee e eee s (1/1/68)

acceptable abbreviations for “serial” and “NUMbEr”.........ccocoovvvvrneenn.. (1/1/86)
Current software version or revision identifier (for not-built-for-purpose (1/1/01)

SOFEWArE DASEA QEVICES) ....evoeeeeeseeseeeeee e es e ee e (1/1/04)
Software version or identifier preface (for not-built-for-purpose software

DASEA HEVICES. .......vecveveeciieceeiees e iesees e (1/1/07)
Acceptable abbreviations for version, revision, and number............cc.......... (1/1/07)
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, initials, or trademark of last remanufacturer or distributor,

model designation if different from original model designation. ... (1/1/02)

] 11 0o OSSR G-S.7.
Operational controls, indications, and features..............cccccovrrnincciinnns G-S.6. (1/1/77)
Visibility of identification..........c.cccooevivviiiiiiinse e G-UR.2.1.1.
Interchange or reversal Of PartS..........ccoovviieiierene s G-S.4.

b. Marking requirements — weighing, load-receiving, and indicating element in
same housing or covered on the same CC (in addition to marking for all

HBVICES) ittt bbbttt bbbt b et e n et ebe e S.6.3.
ACCUIACY ClASS ...vcviiveieiiiie ettt st re b (1/1/86)
NOMINAL CAPACILY ..ot s Retroactive
Value of scale division with nominal capacity, if not apparent.................... (1/1/83)
Value of "e" (if different from "d"™) ......cccoovviviieiec (1/1/86)
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F to

L0 OF) ottt (1/1/86)
Scales designed for Special PUIPOSES ........evvreieeiereese e e nes (1/1/86)
c. Marking requirements - indicating element not permanently attached or

covered on separate CC (in addition to marking for all devices) ...........c.cccceeunee. S.6.3.
ACCUIACY ClASS ....vevviiiieiti ettt e nns (1/1/86)
NOMINAL CAPACILY ..vovvevieiieec e s nrenne s Retroactive
Value of scale division with nominal capacity, if not apparent..................... (1/1/83)
Value of "e" (if different from "d") .....ccccveiiiiiiiicice (1/1/86)
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F

0 104 °F) oottt et (1/1/86)
Scales designed for Special PUIPOSES ........coceveriririeie e (1/1/86)
Maximum number of scale diViSiONS (Nmax) eeeeereereerererimrirmirereerereresesenns (1/1/88)

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.
ACCUIACY ClASS ...ttt (1/1/88)
NOMINAL CAPACILY. ..vevveveiviieiiite ettt ens Retroactive
Temperature limits if narrower than and within — 10 °C to 40 °C (14 °F

10 104 °F) oottt ettt (1/1/86)
Scales designed for Special PUIPOSES ........evvreiveierieese e e see e (1/1/86)
Maximum number of scale diViSIONS (Nmax) «eeereereereerererieriemrrereenenereesenenns (1/1/88)
Minimum verification scale division for which device complies with the

requiremMents (Emin OF @) ..veveveriere e (1/1/88)
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Inspection (cont.):

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

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. .......ccccoevveviieii s (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 doCUmMents ........c..cccccceverveeennan. (1/1/91)
ACCUFACY ClASS ....cviviieiiitiiieisie ettt (1/1/86)
Temperature limits if narrower than and within — 10 °C to 40 °C
(L4 °F 10 104 °F) oottt (1/1/86)
Maximum number of divisions (1/1/88)........ccccccverineieiiniinicie e (1/1/88)
“S” or “M” for single or multiple cell applications ........c..cccccevvvvvrrnnnns (1/1/88)
Direction of loading, if N0t 0bBVIOUS.........cccveiiiiiiiceeece (1/1/88)
Minimum dead load, maximum capacity, safe load limit, and load
cell verification iNterval (Vmin) «eeoeeeereireerereneseseseseeseeseeseseesnens (1/1/88)
Vimin Stated iN MaSS UNIES ....eivviiviiiriciiiiecrie ettt ereeve e sreens (1/1/01)
4. Indicating and recording elements.
Value 0f SCale dIVISION .......cviiiiiie e S.1.2.*(1/1/86), S.1.2.1.
(1/1/89), S.1.2.2.1.*,
S.1.2.2.2* 853,

UR.1.1.(b), G-S5.3.,
G-S.5.3.1, UR.L3.

(1/1/86)
CUStOMET INAICALIONS. ..cvviveiveicieiieee e S.1.8.4.
Prepackaging SCalES ONIY ......ccccviviieieriiie s S.1.9.1.
Value Of tare diVISION. ....vcveecic e S.2.3.(1/1/83)
TAre MECNANISIML L..eeviitiiciiite ettt sb e et sb e et sbe e ete b S.2.3.
Combined Zero-tare (“O/T™) KEY. .oveivierieieieiieie et S.2.1.6.
ApPropriateness Of AESIGN. ......cviviiiirieiiieese e G-S.3.,,G-S.5,S.1.3,

S.14.,S.18.1.,S.182,
(1/1/86), S.1.8.3.
(1/1/01), S.1.9.2.
S.5.2.,* S.5.4. (1/1/94)

Recorded representations, GENEral...........ccccovviviiiieiiecriercse s G-S.5.6.

Prepackaging SCaleS ONIY. .....ccccviviiiieicie s UR.1.,UR.1.1.,, UR3.1.*

SUITADTIILY TOF USE. 1.vvvvieeceie e e nne s UR.3.2.,,G-UR.1.1.
S.2.5.

[ L] o] [T T 44TV S S.1.10.

Adjustable COMPONENTS. ....vcveiiieie e nes S.1.11.(a) (1/1/79)

Provisions fOr SBAlING. ........eiviiiiiiiiiiisires e S.1.11.(b) (1/1/90),

S.1.11.(c) (1/1/95),
G-S.8. (1/1/90),
S.1.8.4.1. (1/1/01),
G-UR.4.5.
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Inspection (cont.):

5.  Weighing elements
ANLITIICHION MEANS. ...ttt
Adjustable COMPONENTS. .....cveiiieie e e nrs
Multiple load-receiving elemMENtS. ........cccveveieiiriie e
Drainage, if wet commodities are Weighed. ..o
SCOOP COUNEIDAIANCES. ...ttt

Pretest Determinations:

Tolerances.
1. ACCEPtANCE/MAINTENANCE. ... ccuvieiieite ittt sttt sb bbbt sbe b e e

2. APPIICALION. ...t bt nbenae s

3. Tolerance values:

Determine number of scale divisions (n)

N Scale capacity
Value of thescale division

If scale is marked with an accuracy designation. .........cccccevererieniesiesnerescne e

If scale is unmarked and n equals 5000 OF I€SS. ......cceiveieriiniie e

Operating temperature unmarked SCales. ........ccccvvviiveiieicre e
Unmarked postal & parcel post SCAlES. .........ccvivivrviiieieiire e
DISCIIMINALION. ...ttt ettt

Accuracy of Field Standards. ...........cooviveieiininie i
Minimum Test Weights and Test LOAdS. ........cccevvrerrreiieeieiesese s see e

Retail Computing Scales (Rev 09/14)

SA4.1.
S.4.2.
S.4.3.
S.3.2., UR.3.6.
S.3.38.

T.N.2.1., T.N.2.3,,
T.N.2.4., T.N.3.1.,, Table
6 (Class 1), T.N.3.2.,
T.N.4.4., T.N.5.
T.1.1,T.N.2.1,
T.N.2.3., T.N.2.4.,
T.N.3.1./Table 6 (Class
1), T.N.3.2,, T.N.4.3,,
T.N.5.

T.N.8.1.4. (1/1/81)
T.1.2.

T.N.7.1, TN.7.2,, N.1.5.
(1/1/86), N.1.5.1.

N.2.

N.3., Table 4.
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Test Notes:
1. Check repeatability of, and agreement between indications throughout test. .............. G-S.5.2.2.(a) (b),
T.N.4.3., T.N.5,
G-S.5.4.
2. Recheck zero load balance each time test load is removed. .........cccoeeevvvevie e e, N.1.9., G-UR.4.2.
3. Ifscale is equipped with a printer, print ticket or label at each test load. Verify;
the effectiveness of Motion detection. ..........cccccciveiiiii s S.2.5.1.(b)
that price calculations based on weight are rounded to the nearest cent. ................. G-S.5.5.

that any recorded representations for weight, unit price, and total sale agree with

their associated corresponding values that are displayed; and ..........cccccoeeverernnnnn. G-S.5.2.2, G-S.5.6,,
S.2.5.1.(b), S.1.8.2.

that the value of the scale division as recorded on the recorded representation is

the same as the division value iNdiCated. ...........cccvevveiiiiicicce e 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 addition to @ hard COPY. .....cocviiiiiieeiee e G-S.5.6.

4. Electronic scales only - 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
(see test procedure below), adequate tests should be conducted to determine
COMPIIANCE. .ottt teeteereenae e e teseenrennen N.1.5. (1/1/86),
N.1.5.1.,S.1.1.1.(a),
S.1.1.1.(b) (1/1/93)

5. Electronic scales only - If the device is equipped with operational features such
as programmable tare and/or unit prices, multiplier keys, sales accumulation,
manual weight entries, price retention, two scales with one printer, etc., check
proper operation and aPProPriateNESS. ......coviieierirerieee et see e G-UR.4.1, G-UR.4.2,,
S.4.3.,S.1.12. (1/1/93
and 1/1/05), UR.3.9.
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Test Notes (cont.):

e+ 01

This example of Automatic Zero-Tracking and the Width of Zero
test is based on a scale division of 0.01 Ib. The principles used in
this example can also be used to test scales with other division

sizes, including scales indicating in metric units.

@ 009 Zone of
uncertainty . .
008 <3d Automatic Zero-Tracking test:
: (T.N.7.2)
— 'Oi/ Test action Required Indication
B a. Zero scale 0.00Ib
@ 006
b. Apply 0.007 Ib +0.011b
@ 005
(Repeat three times. Three failures will result in scale rejection.)
D .004
— g Width of
. Zero scale 0.00Ib
@ 003 Center | Ly 4 c
—— of zero (51.1.1.1.) d. Apply 0.007 Ib +0.011b
@D 002 | +Yd e. Zero Scale 0.00 Ib
(S1.11) f. Remove 0.007 Ib —0.01 Ib or a below zero indication
@ 001
— T (Repeat three times. Three successive failures will result in scale
rejection. If scale passes go to the next test)
@ 001 .
Maximum
range of Width of Zero test:
o .002 automati_c
@ 003 Zem;fé kag Test action Required Indication
—B (5.2.1.3) a. Zero scale 0.00 Ib
- 004 T~ b. Apply 0.007 Ib +0.011b
C. Zeroscale 0.00 Ib
@ .005 .. .
d. Remove 0.007 Ib  —0.01 Ib or a below zero indication.
@ 006 e. Apply0.0151b +0.01 Ib stable
B
— -Oﬁ ) (Three successive failures will result in rejection.)
one O
@» .008 uncertainty B A
<.3d Note: The Width of Zero test is predecessor to the test for
@ 009 (TN.72) discrimination and may be performed on scales manufactured
prior to 1986. For scales manufactured on or after 1/1/86, the test
P—— 01 for discrimination applies.
= Breakpoint

Important: Apply or remove the test weights all at once in both
tests. Use forceps if necessary.

Retail Computing Scales (Rev 09/14) Page 7 of 14
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Test for Electronic Scales:

1. Test for discrimination at or near zero load (if environmental conditions permit)....... N.1.5. (1/1/86), N.1.5.1.

SAFTEY REMINDER!!!

- WEAR SAFETY SHOES!
— USE PROPER LIFTING TECHNIQUES!

e 06 This example of a discrimination test at or near zero load is based
Zone of on a scale division of 0.01 Ib. The principles used in this example
e 009 uncertainty . L . . .
<3d can also be used to test scales with other division sizes, including
a— o (T.N.7.2) scales indicating in metric units.

007 a. With the device at zero, place decimal weights on scale equal to
.006 1d.

005 b. Zero the scale and place a test load equal to 5d on the load

Width of receiving element.

B division c. Remove the decimal weights in 0.1d increments until the

indication flickers between 0.04 Ib and 0.05 Ib. If the indication

¢ ¢ o
S
=

002 does not flicker but indicates a steady 0.04 Ib, add 0.1d. If the
This line scale indicates 0.05 Ib, it is at the breakpoint in the zone of
001 represents a uncertainty. (Remove the 0.1d if it was used to verify the
test load of breakpoint )
e .05 1.4d applied to p ’
— 009 e oner d. Add a test load equal to 1.4d to the scale (0.014 Ib)
edge of the zone .. .
o 008 of uncertainty e. The indication should read a steady 0.06 Ib.
between
e 007 0.04 and 0.05 f. If the scale passes this test at a load near zero, the test should be
B performed near the maximum test load.
@ .006
@ 005
@ .004
B
@ .003
@ .002 Zone of
uncertainty
@ 001 <.3d
(T.N.7.2)
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Test for Electronic Scales (cont.):

2. Increasing-load test® (with the load approximately centered) at the following
minimum test loads (20d):
For scales indicating in metric units:
- 100 g; then at each 500 g to 2.5 kg; at 500 g to 2.5 kg intervals thereafter to
an amount equal to the shift-test load (i.e., a test-weight load equal to at least
30 % of scale capacity, but not to exceed 35 % of scale capacity).
- Include test points equal to 500d, 2000d, and 4000d............ccccerererierieieniereniens N.1.1.

For other scales:
- 0.50 Ib; then at each pound to 5 Ib; at 1 Ib, 2 Ib, or 5 Ib intervals thereafter to
an amount equal to the shift-test load, (i.e., a test-weight load equal to at least
30 % of scale capacity, but not to exceed 35 % of scale capacity).

- Include test points equal to 500d, 2000d, and 4000d...........ccccvrvvrrvereeriereriernnenns N.1.1.
3. Shift test: use test weights equal to no less than 30 % of scale capacity, but not to
exceed 35 % Of SCale CAPACILY........ccuiiiiieie e N.1.3.7.(a)
Test weight |
position Position i Position
1 ! 2
Position i Position
4 i 3

Shift Test Positions - Electronic Scales

4. Continue increasing - load test:
For scales indicating in metric units - at 2.5 kg intervals to capacity.
For other scales - at 5 Ib intervals to capacity.

! For scales that are not marked with an accuracy classification and have less than 1000 scale divisions, use the following
procedure: begin test at 20d; then test at 0.50 Ib and at each pound thereafter to capacity, including test loads at /s, /2, and /4
capacity.

Retail Computing Scales (Rev 09/14) Page 9 of 14
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Test for Electronic Scales (cont.):

5. Radio Frequency Interference (RFI)/Electromagnetic Interference (EMI)
Conduct test at or near capacity when RFI/EMI transmission sources are present
or if a problem iS SUSPECIEA. ......ccvvivireieiee e G-UR.1.2,, G-N.2,,
G-UR.3.2, G-URA4.2,,
N.1.6., T.4., T.N.9.*

6. Test for over-capacity INdICAtION.........ccccvvviieriercre e S.1.7.(a) retroactive,
S.1.7.(b)(1/1/93)
7. Test for discrimination at or near capacity (if environmental conditions permit)......... N.1.5. (1/1/86), N.1.5.1.
A test load equivalent to 1.4d shall cause a change in the indicated or recorded
Value OF @t 18AST 2.0.....cueiieiieie e e T.N.7.2.
E— 20 01 This example of a discrimination test near capacity is based on
Zone of a scale division of 0.01Ib at a test load of 29.00 Ib. The
e 009 uncergegnty principles used in this example can also be used to test scales
— (Tf,\',j_z_) \_/vith o_ther_ divis!on §izes and capacities, including scales
' indicating in metric units.
[S— 007
B a. With the scale at zero, add decimal weights equal to 1.4d
CIE» .006 i
Width of and zero the device.
@ 005 division . - .
b. Add test weights to make the scale indicate a weight value
e .004 near capacity (e.g., 29.00 Ib).
B
e 003 c. With the scale stable, add decimal weights in 0.1d
This line increments until the indication flickers between 29.00 Ib
C— 002 represents atest and 29.01 Ib. If the indication shows a steady 29.01 Ib,
e 001 1.4 d removed remove 0.1d. If the scale indicates 29.00 Ib it is at the
rom a scale breakpoint in the zone of uncertainty. (Replace the 0.1d if
E—29.00 | T er edge of it was used to verify the breakpoint.)
the zone of
C— 009 uncertainty d. Remove the 1.4d test load (0.014 Ib).
between
C— 008 29.00 and e. The scale should indicate a steady 28.99 Ib.
C— .007 f. If the test passes near the maximum capacity, the test
e 006 |° should be performed near zero.
@mm» .005
amm» .004
B
@ .003
e 002 Zone of
’ uncertainty
<.3d
amm» .001 (TN72)
e 28.99
B = Breakpoint
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Test for Electronic Scales (cont.):

8. Decreasing-load test - for scales marked with an accuracy class and having 1000
or more scale divisions (d), test with 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 all other scales, the test load shall be equal to one-half of the

maximum load applied in the increasing-1oad test. ...........cccocveiiiniinineisee N.1.2,,N.1.2.1., or
N.1.2.2.
9. Recheck zero-10ad balanCe. ...t N.1.9., G-UR.4.2.
10. Test for proper design of automatic zero-tracking mechanism, if the scale is so
LT [T oL T S.2.1.3.1.(a),
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 after January 1, 2007.

11. Check proper design of tare auto-clear, if scale is S0 equipped. ........cc.coevvreieiirennen. S.2.3. (1/1/83)
12. If scale is equipped with a semi-automatic zero-tracking mechanism, test

effectiveness of MOtion deteCtion. ..........covvriiiiiiise s S.2.1.2.(b)
13. Establish correct zero-10ad balanCe. ..o N.1.9., G-UR.4.2.

Test for Mechanical Scales:

SAFTEY REMINDERI!!!

-  WEAR SAFETY SHOES!
— USE PROPER LIFTING TECHNIQUES!

1. Increasing-load test (include test loads of 500d, 2000d, and 4000d as part of this
test -all test loads approximately centered).. ......cvovviveivereereiene e N.1.1.

- For scales that indicate in metric units: test loads of 30 g, 100 g, 200 g, and
500 g

- For other scales: test loads of 1 0z, 3 0z, 7 0z, and 15 o0z or 0.05 Ib, 0.15 Ib,
0.451b, and 0.95 Ib

Then check:
- For scales that indicate in metric units - at each 500 g to one quarter
capacity
- For other scales at each pound to one-quarter capacity.
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Test for Mechanical Scales (cont.):

2. Shift test - use test weights equal to no less than 30 % of scale capacity, but not to

exceed 35 % Of SCAIE CAPACILY. ......ccvivrueriririei ittt N.1.3.7.(a)
Test weight |
position Position i Position
1 : 2
Position | Position
4 i 3

Shift Test Positions - Mechanical Scales
3. Continue increasing-load test at one-half, three-quarters, and nominal capacity ......... N.1.1.

4. Test for discrimination (if environmental conditions permit)..........c.cccocvveveieinnnnncns N.1.5. (1/1/86)

A test load equivalent to 1.4d shall cause a change in the indicated or
recorded value of at 1€aSt 1.0d. ..........couiiiiiiiiiiii e T.N.7.1.*

5. DeCreasing-10ad tESt. .........cciiiiiiiiie e N.1.2.

For scales marked with an accuracy class and having 1000 or more scale
divisions, test with loads to equal 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 scales with n less than 1000, the test load shall be equal to one-
half of the maximum load applied in the increasing-load test. .........cccccocecienee N.1.2.1.

All other scales, test with one-half of the maximum load applied in the

INCreaSING-10A0 TEST. ... e N.1.2.2.
6. Recheck zero-10ad DalanCe. ..........cooceeiiiiiiiiiie e N.1.9,, G-UR.4.2.
7. Money-value test. Check chart or drum at several points. .........ccoccvevvvveviercrieienennenns G-S.5.1.
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Test for Mechanical Scales (cont.):

8. The money value computation (analog indications) does not exceed: ........c..cc.cocvvuenee S.1.8.1.,S.1.8.2.
Maximum Money Price / Kilogram Price/Pound
Value Interval
$0.01 $0.55 or less $0.25 or less
$0.02 $0.56 to $2.75 $0.26 to $1.25
$0.05 $2.76 to $7.50 $1.26 to $3.40
$0.10 greater than $7.50 greater than $3.40
9. Money value computation (analog quantity indications/digital money values).......... S.1.83.

SAFETY REMINDER!!!

— Secure all test equipment when transporting it to next location.
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2015 NIST EPO No. 5

Examination Procedure Outline for

Prescription and Jeweler Scales Part 1 — Electronic

EPO No. 5 is divided into two parts. It is recommended that this outline be followed as minimum criteria for
examining electronic digital indicating scales and balances used in prescription and jeweler applications. Included
within Part 1, on pages 12 through 16, are procedures for verifying proper operation of a legal for trade counting
feature on a Class | and Class Il prescription scale. Part 2, which applies to mechanical equal arm scales and
balances used in prescription and jeweler applications, begins on page 17.

Throughout the EPO, requirements that apply only to scales marked with an accuracy class designation are indicated
with an asterisk (*). Nonretroactive requirements are followed by the applicable date in parentheses.

Prescription scales are often located and used in areas where controlled substances are stored. Access to these areas,
except by qualified personnel, is generally prohibited. Do not enter any restricted areas unless authorized to do so
by personnel having proper authority to grant such access.

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 to 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: Chemicals and Hazardous Materials or Obstructions

Prescription & Jeweler Scales-Mechanical (Rev 09/14) DRAFT Page 1 of 22



2015 NIST EPO No. 5
Part 1 - Electronic

Equipment List:

Mass Standards Required* Special Handling Equipment
Class | Scales: OIML E-2, ASTM 1, or standards of
greater accuracy. Clean lint-free and dust-free gloves

Class Il Scales: OIML F-1, ASTM 3, or standards of
greater accuracy.

Tweezers
Class 11 Scales: NIST Class F, or standards of greater
accuracy.
Unmarked Scales: Use standards of the proper level of Ash-free, acid-free filter paper

accuracy that comply with NIST Handbook 44
Fundamental Consideration as detailed in footnote 1.

Note: The conversion tables for units of measurement commonly indicated on jewelers and prescription scales are listed in
Appendix A to EPO No. 5. Verify the performance of the scale at multiple test points when different units of measurement are in
commercial use for a particular application.

Special care is required when handling mass standards to maintain the accuracy level needed to properly test most
prescription and jewelers scales and scales marked Class | or Class II.

1. Never touch standards with bare hands or otherwise contaminate standards by placing them on dirty surfaces.

2. Always wear suitable gloves or use tweezers when handling precision standards to prevent substances (oils, lint,
moisture, etc.) from adhering to their metal surfaces.

3. Special filter papers are available and should be used to prevent contact with dirty surfaces.

4. Proper cleaning methods are to be used.

5. Exercise care in storing and transporting standards to avoid physical damage.

H-44 General Code

and Scales Code
References

Inspection:
1. Accessibility for inspection, testing, and sealing. .........cc.ccoeieiiiiniiiiiiee e G-UR.2.3
2. Zero-load balance as fOUN..........ccooiiiiiii e UR.4.1.
WA= (oI 1o [To7: [ o S G-S.5.2.2.(d), (1/1/86),
S.1.1.,S.1.1.1.(a),
S.1.1.1.(b), (1/1/93)
Zer0-10ad adJUSTMENL .....ccviieicc et renne s S.2.1.1.,S8.2.1.2.
Zero-tracking (scales manufactured between 1/1/81 and 12/31/06).............ccve.e.. S.2.1.3.1.(a)
Zero-tracking (scales manufactured on or after 1/1/07) .....cccocvvvvvvvecvecveiecenins S.2.1.3.2.(b)

1 In accordance with NIST Handbook 44, Fundamental Considerations Section 3 paragraph 3.2., the combined error
and uncertainty of any standard used for testing must be less than one-third the applicable device tolerance. The use
of the mass standards indicated for each of the scale accuracy classes listed will ensure conformance with this
fundamental consideration.
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H-44 General Code

and Scales Code
References

Inspection (Cont.):

3. Marking:
Identification (Refer to list of required markings provided in the table that follows)... G-s.1.,S.6.,S.6.3.,
Table S.6.3.a,
Table S.6.3.b.
List of Required Markings for Jeweler and Prescription Scales

Manufacturer’s ID or Name Special Application (1/1/86)

Model Identifier Nominal Capacity *

Acceptable Model Identifier Prefix Nominal Capacity and Value of Scale

(1/2/03) Division, “d” Displayed Together (1/1/83)

Value of the Verification Scale Division, “e”
Serial Number (1/1/68) if different from the value of the scale

division “d” (1/1/86)
Temperature Limits Class 11 Scales
(1/1/86)°

Serial Number Prefix (1/1/86)

Acceptable Abbreviations for “Serial”
and “Number” (1/1/01)

Certificate of Conformance (CC) Accuracy Class (1/1/86)
Number or CC Addendum Number and
Prefix (1/1/03)

! The nominal capacity of a prescription scale that is not marked with an accuracy
class designation can be assumed to be % apothecary ounce, unless otherwise
marked. (Reference N.6.)

2 Applies only when the temperature range on the NTEP CC is narrower than and
within -10 °C to 40 °C (14 °F to 104 °F).

Note: Be aware that the required marking information included in this table was extracted from
the 2013 edition of NIST Handbook 44 and is susceptible to change in future editions.

Marking (continued):

Devices or main elements remanufactured after January 1, 2002. .........c.ccccceveeee G-S.1.2

Interchange or reversal Of Parts. ........ccoocoie i G-S.A4.

Operational controls, indications, and features. .........cccccevvevevienivsiesce e G-S.6. (1/1/77)

Y 1 1) oo OSSR G-S.7.

Visibility of identification ..........c.ccoviveie i G-UR.2.1.1.

4. General Considerations:

Selection Of EQUIPIMENT........ccviiiieci e e G-UR.1.1,, G-UR.1.2,,
UR.1.

Typical class for weighing appliCations. ............cccoiriiiiiine UR.1.1., Table 7a*

Accuracy class designation and parameters. ... S.5.1.* (1/1/86), S.5.2.*
(1/1/86)

Nominal capacity of Prescription SCale...........ccocevviiriniiineniineeeee e N.6.

Recommended Minimum LOAd. .........ccooiiiriiiiiiiieieee e UR.3.1.

MaXIMUM T0BG. ...t U.R.3.2.

PEIMANENCE. ...ttt G-S.3.
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Inspection (Cont.):

5. INSEAHALION. ©.viiiiciecie bbb G-UR.2.1.
Indicating or recording EleMENL...........ccvve i G-UR.2.2.
Position of equipment (not applicable to prescription scales) .........cccccevvveviviennnns G-UR.3.3.
Initial zero-setting MEChaNISIM. ..o S.2.1.5.(a), S.2.1.5.(b),
(1/1/09)
SUPPIOITS. ¢ttt UR.2.1.

SAFTEY REMINDER

— Check to ensure that scale supports provide a firm foundation for the scale under
all loading conditions, including loading of the platform to device capacity!

Level indicating means and CONAILION. ...........ccooiieiiiiiiiie e S.2.4., (1/1/86), UR.4.2.
CUSEOMET INAICALIONS. ...ttt e S.1.8.4.
6. Design of indicating and recording elements: ..........ccoeririiieiene e S.1.2. *(1/1/86), S.1.2.1.
(1/1/89), G-S.5.3,,
G-S.5.3.1.
Value of the SCale diVISION ........cciviiiiciece e UR.1.3. (1/1/86),
UR.1.3.1. (1/1/86)
Recorded representations, GENEral...........ccccovieieiiiisieeie e G-S.5.6.
Indicated and recorded representation of units (Appropriate abbreviations): G-S.5.6.1. (@)
Equipment manufactured on or after January 1, 2008..........ccccooevinineiineneicnen G-S.5.6.1. (b)
Equipment manufactured prior to January 1, 2008 ...........ccceereiineneiineneesee S.5.3.
Multi-interval and multiple range SCalES .........ccovviiiiiiiiiie e S.1.221,S1.222.
Value of the verification scale interval ... S.2.3. (1/1/83)
Value of the tare diViSION ..o e S.2.3.
Tare MECNANISIT ....vvviieiee e ettt sae e S.2.1.6.
Combined Zero-Tare (“O/T7) KEY .....vcveiee i s S.2.5.
DaMPING MEBANS......cuveieieiie et este e see e e e te e s sreeste et e e b e ensesteestaesteetearaennes S.1.9.1.,S.1.9.2.
Prepackaging SCAlES........uiiiiii e
S4.
7. Design of the weighing element. ..o
8. Security and sealing: S.1.10.
Adjustable COMPONENES ..o G-UR.4.5.
Adjustment mechanisms designed to be sealed............ccocovvrineiiincinencee G-S.8. (1/1/90),
Provisions for sealing (does not apply t0 CIass 1) .......ccccceveviiieinincieeee S.1.11.(a) (1/1/79),

S.1.11. (b) (1/1/90),
S.1.11.(c) (1/1/95)
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Inspection (Cont.):

9. Maintenance, use, and environmental factors:
Facilitation OF fraU ..........oooiiieiii et e e s

Protection from environmental factors..........c.ccccooe i, SRSZZS

Method OF OPEFALION .........eiiiiiiiiic e i
; ; ; G-UR.3.1.

(scales having special deSIgNS).......ccviviiveieiisieie e UR3.5
Maintenance of EQUIPMENT .........ccviiiieieice s G UR 4 1
Abnormal PErforManCe..........ccecv i s G_UR.4'2.
USE OF A0JUSEMENLS ..ottt G-UR.4'3.

Scale MOAITICAIION .....cveiiiiiiee s URAS.

L0, ASSISTANCE ...evvietiictie ettt ettt et e et e e e be e be e beeaaesteesbeeeteeebeebeeabeeatenreearaens

0. Assistance G-URAA.

Pretest Determinations:

1. Verificati 1€ INEEIVAL (B) .viviiiii it
erification scale interval (e) S1221% S1222%
For Class | and Il scales equipped with a verification scale division (e)
that does not equal the value of the displayed scale division (d), verify
that the relationship between “e” and “d” conforms to the expression:

d<e<10d

For Class Il scales that are marked with a manufacturer’s designated
verification scale division (e), verify that the value of “e” is less than or
equal to the value of “d.”

2. Tolerances:
ACCEPLANCE/MAINTENANCE .......evviiiitiieicie e

APPHCALION ...ttt ettt ettt a bt G-T.L1,G-T2

G-T.3.,G-T4,
T.N.2.1.* T.N.2.2.*,

*
Tolerance values: T.N.2.3.

Determine the number of scale divisions (n) 2 using the following formula:

2 In accordance with Handbook 44 Scales code Table 3, footnote 4, on a multiple range or multi-interval scale, the
number of divisions for each range independently shall not exceed the 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 (i.e., do not add “n” for the ranges 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,y
for the summed element shall not exceed the maximum specified for the accuracy class. (Added to Table 3 in 1997)
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Pretest Determinations (Cont.):

. Scale capacity

Value of the verification scale division (e)

Scales marked with an aCcCUraCy Class ........ccccevvriviieieeieeiice s
T.N.3.1., Table 6,
Scales not marked with an aCCUracy Class.........ccocvvvvveveriereresiesese e T.N.3.2, T.N.4, T.N.5
T.1.1., Table T.1.1.
3. DISCIIMINALION ...ttt ettt sttt ettt b e enesne e

T.N.7.2.*
4. Minimum test weights and test 10adS.........c.cvoiiiii i
N.3., Table 4
Test Notes:
1. Scales equipped with Automatic Zero-Tracking (AZT) Mechanism:
manufactured between 1/1/81 and 1/1/07 ......c.cccooeiiiiiinieiice e
manufactured on or after 1/1/07........ccccvveveiieiieiie e S.2.1.3.1.(3)
S.2.1.3.2.(b)

To verify correct operation of an AZT feature on a scale in which the value of the
scale division (d) is equal to the value of the verification scale division (e), (i.e., the
scale manufacturer has not declared a verification scale division) complete step a.
through step f. below.

Zero the scale with no load on the platter.

. Apply all at once test weights equal to 0.7 d.

Verify that the indicator is continuously displaying the value of 1 d.

. Zero the scale with the 0.7 d test weights remaining on the platter.

Remove the 0.7 d test weights all at once.

The scale must display a continuous behind zero indication using one of the
following means:

= display a value equal to minus 1 d;

= blank the display; or

= display error symbols that cannot be interpreted as a weight value.

D OO0 o

If the scale is equipped with a verification scale division (e) that is not equal to the
value of the scale division (d), the value of “d” rather than “e” is used to calculate the
maximum permissible amount of weight that can be rezeroed during this test.
However, in instances where multiplying the value of the scale division (d), whether
or not the value of “d” and “e” are equal, by 0.7 results in a value that is smaller
than the smallest available test standard, a field test of the AZT feature is not
possible.
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Test Notes (Cont.):

Be aware that step a. through step c. verify the correct operation of an AZT feature
on the positive side of zero while step d. through step f. verify the correct operation
of an AZT feature behind zero. A continuous display of 1 d (in step c.) and a
continuous display of a behind zero indication (i.e., in accordance with any of the
means noted in step f.) confirms the correct operation of an AZT feature on both
sides of zero. However, if the displayed indication is zero following the completion
of step b. or step e., the AZT feature may not be functioning properly. In this case,
verify the feature is not functioning properly by repeating the AZT test before
rejecting the device.

2. If the scale is equipped with a semiautomatic zero-setting mechanism (i.e.,
pushbutton zero), a pushbutton tare feature, or a ticket printer, verify the correct
operation of MOtion deteCiON. .........cccviv e
S.2.1.2.(b), S.2.5.1.(b)
3. If the scale is equipped with a ticket printer, print a ticket at several test loads. Verify
that recorded values agree with corresponding indicated values and that all values are
appropriately and correctly identified on the ticket. If scale is equipped with
computing capability, verify correct money value agreement. ..........ccooevveereneieneen.
G-S.5.1,G-S.5.2.
Also verify that any options for obtaining a recorded representation are appropriate. (except G-S.5.2.1.),
The customer may be given the option of not receiving the recorded representation. G-S.5.3., G-S.5.3.1,,
If the system is equipped with the capability, the customer may also be given the G-S.5.4., G-S.5.5.,
option of receiving the recorded representation electronically in lieu of or in addition G-S.5.6.
LCO T W 1= Vo ol ] o) Y/

G-S.5.6.

4. Check proper design of tare auto-clear, if scale is so equipped. .........ccccoeveinirieiennne. S.2.3.(1/1/83)

5. DISCHIMINALION. ...eutiiiiti ittt ettt b e bbb e e ene e e e neenbe e N.1.5. (1/1/86), N.1.5.1.,
T.N.7.2.*

Note: A test for discrimination should be performed when environmental conditions permit
and when the test standards available for testing are adequate in amount and are of suitable
denominations. Steps a. through d., of the Procedures for Testing Discrimination at or
Near Zero Load and Procedures for Testing Discrimination Near Maximum Capacity
indicated below, specify the total amount and the minimum denominations of the test
standards needed to properly perform a discrimination test.
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Test Notes (Cont.):

Procedures for Testing Discrimination
at or Near Zero Load for a Scale, where d =e

The procedures for testing discrimination near zero load on scales equipped with a
scale division value (d) that is equal to the value of the verification division (e),
(i.e., d = e) are indicated in step a. through step f. below and illustrated in Figure 1.

a. With the scale on zero, place decimal weights on the scale equal to the value
of 1d.

b. Zero the scale and place a load equal to the value of 5 d on the platter.

c. Remove the decimal weights in 0.1 d increments until the indication flickers
between the values representing 4 d and 5 d. If the indication does not flicker
but indicates a steady 4 d value, add 0.1 d. If the scale indicates 5 d, it is at the
breakpoint in the zone of uncertainty. (remove the 0.1 d if it was added to the
4 d value to verify the breakpoint)

d. Add atest load equal to 1.4 d to the scale.

e. The indication should read a stable 6 d (i.e., the addition of 1.4 d should change
the displayed indication 2 d)

f. If the scale passes the discrimination test at a load near zero, a discrimination
test should also be performed near the maximum capacity of the scale.

Example: Discrimination Test near Zero Load for a Scale, where d = e
Scale capacity: 610 x 0.01 g
—  Left arrow represent the starting poimnt and the right —
arrow, the ending point for the discrimination test using
a test load of 1.4 d performed near zero load.

Shaded boxes denote zones of uncertainty (required to
be not greater than 0.3 d)

Figure 1

Page 8 of 22 Prescription & Jeweler Scales- Mechanical (Rev 09/14) DRAFT



2015 NIST EPO No. 5
Part 1 - Electronic

H-44 General Code

and Scales Code
References

Test Notes (Cont.):

Procedures for Testing Discrimination
near Maximum Capacity for a Scale, whered = e

The procedures for testing discrimination near maximum load on scales equipped
with a division value (d) that is equal to the value of the verification division (e), are
indicated in step a. through step e. below and illustrated in figure 2.

a. With the scale on zero and no load on the load-receiving element, apply test
weights equal to 1.4 d and zero the device.

b. Add a test load sufficient in amount to cause the scale to indicate a stable value
near maximum capacity.

¢. With the scale indication stable at a near capacity test load, add test standards in
0.1 d increments until the indication continually flickers back and forth between
the indication that was stable and the next higher increment. Then add 0.1 d to
cause the indication to become stable at the higher of the two flickering
increments.

d. Remove the 1.4 d test weights.

e. To pass the discrimination test near maximum capacity, the removal of the 1.4 d
test weights should cause the indication to change (decrease) by 2 d.

Example: Discrimination Test Near Maximum Capacity for a Scale, where d = e
Scale capacity: 610 x 0.01 g

Right arrow represents the starting point and the left —
arrow, the ending point for a discrimiation test using a
test load of 1.4 d, performed near maximum scale
capacity.

Shaded boxes denote zones of uncertainty (required to
be not greater than 0.3 d)

Figure 2
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Test Notes (Cont.):

The procedures for testing discrimination near zero load and near maximum scale
capacity when the value of the minimum scale division (d) is not equal to the value of
the minimum verification scale division (e), are as follows:

a. Zero the scale with no load on the platter.

b. Apply atest 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 ¢. must increase the displayed indication by 2 d.

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.

g. The results of these tests confirm that a scale is able to detect small changes in
weight being added or removed from the platter over the scale’s entire weighing

range.
Tests:
1. Level condition and Zero-load balance (verify before beginning the increasing-load
test).
2. Increasing-load test (test loads approximately centered on the platter)...........c.c....... N.1.1.

For scales marked with an accuracy class, test at several points in each tolerance
range including at or near the highest test load that can be applied to the scale
without the tolerance increasing to the next tolerance range. For scales not marked
with an accuracy class, test at several points to capacity, including test loads at or
near one-quarter, one-half, and three-quarters of scale capacity and at full capacity.

3. Shift test (one-third nominal capacity test 10ad®). .........c..ccc.ovververrenieereseeeseees N.1.3.7.(a), T.N.4.4.*

The shift test can be conducted during the increasing load test once one-third
capacity test load is achieved.

® NIST Handbook 44 Scales Code paragraph N.1.3.7.(a) defines one-third nominal capacity test load as test weights
in amounts of at least 30% of scale capacity, but not to exceed 35% of scale capacity.
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Tests (Cont.):

Shift Test Pattern
(One-third capacity test load)

The numbered boxes identify the positions for placing the shift test load.

T
i
1 i 2
!
P K .
i
4 ! 3
!
1
Figure 3. Rectangular Platter Figure 4. Circular Platter
Shift Test Pattern. Shift Test Pattern.
4. RFI/EMI (if a problem is suspected) Radio Frequency Interference Electromagnetic
101 (] =T ] oL TSR G-N.2., G-UR.1.2,,
G-UR.3.2,G-URA4.2,,
N.1.6., T.N.9*
5. Check repeatability of, and agreement between indications throughout the test. ......... G.S.5.2.2.(a), G-S.5.4.,
T.N.5.
6. OVEr-CAPACILY TEST...uiiiiiitiieiiiie ettt et sb et sbe et sne e S.1.7 (a), S.1.7.(b)
(2/2/93)
7. DeCreasing-l0ad tEST ........ccieeiiee ettt N.1.2., N.1.2.1*,
N.1.2.2.

For scales marked with an accuracy class and having a total number of scale divisions
(d) or verification scale divisions (e), if “e” has been declared, greater than or equal to
100 000 for Class | scales or 10 000 for Class Il scales, test with loads equal or near
the highest value of each tolerance band. For example, on a Class Il scale, test at
loads equal or near 20 000 d and 5000 d if a verification scale division has not been
declared and at or near 20 000 e and 5000 e if a verification scale division has been
declared. For all other scales, test at one-half maximum test load applied during the
increasing-load test.

8. Return to zero — verify the scale returns to a zero indication after the entire test
10ad has DEEN FEMOVEM .......ceoiuiiiiiiiceece et e e st e sree s N.1.9., G-UR.4.2.
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It is recommended that the additional requirements in this outline be followed for a Class | or
Class 11 prescription scale equipped with a legal for trade counting feature. The counting
feature is based on commodity weight; therefore, accuracy of the weighing function must be
verified before conducting a test of the counting feature.

H-44 General Code
and Scales Code

Additional Tests for Prescription and Jeweler Scales with a

Legal for Trade Counting Feature.

References
Inspection:
1. Marking:
minimum individual piece weight and minimum sample piece count ................... S.6.6.
SPeCial @PPIICALION. .....c.eiiiiiieiieie e Table S.6.3.a.,
operational controls, indications, fEAtUreS ............ccoceririiiiii i Table S.6.3.b. (note 13)
G-S.6.
2. Zero indication OF COUNL. ........oiiiiiiiii it S.1.1.
A scale with a legal for trade counting feature shall be capable of indicating
zero in the count mode of operation.
3. Tare MECHANISIM ..o S.2.3.
Value of the tare divisSion ..o, S.2.3. (1/1/83)

An operational counting feature is only legal for prescription filling
applications on a compliant
Class | or Class 1l device.

A prescription scale with a legal for trade counting feature must be marked:
“Counting Feature for Prescription Filling Only”

Class | or Class Il prescription scales equipped with an operational counting
feature that does not comply with all applicable NIST Handbook 44
requirements for the count feature must be marked on both the customer and
operator’s side:

“The Counting Feature is Not Legal for Trade.”
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H-44 General Code
and Scales Code
References

Additional Tests for Prescription and Jeweler Scales with a

Legal for Trade Counting Feature.

Pretest Determinations:

I 0] (<Y - L ot Yoyl (o] o0 U ) TN.3.10.,

. , . . o . Table T.N.3.10
2. Determine the scale’s maximum counting capacity (i.e., the maximum number of
pieces the scale is capable of indicating) by inserting the appropriate corresponding

values marked on the device into the following formula:

nominal capacity

minimum individual piece weight

For example: Given a scale marked as follows:

Capacity: 610x0.01 g
Minimum individual piece weight: 0.03 ¢
Minimum sample piece count: 10 pieces

Using the formula, the maximum count value in pieces is calculated as follows:

610 g

—— = 20 333.3333 pieces
0.03 g/piece

Then truncate the result to the nearest whole number of 20 333 pieces.

3. Select at least three count values to verify the count accuracy of a legal for trade
counting feature similar to that illustrated below:

A count value between 90 and 100 pieces inclusive;

A count value between 180 and 200 pieces inclusive; and

A count value equal or near the scale’s maximum counting capacity as
determined in 2. above.

Note: When choosing the count value near a scale’s maximum counting capacity, select a whole
number that is slightly lower than the maximum possible count. For example, one possible
choice at the maximum end of the counting capacity for the scale described above is
20 300. The resulting value of 20 300 is slightly less than the actual truncated value of
20 333 and is less likely to introduce rounding errors when converted to a corresponding
weight value. The result is also more practical when selecting denominations of test

standards for use in testing the count accuracy than if 20 333 were used.4

* When the 20 300 piece count is converted to weight by multiplying it by the scale’s marked “minimum individual
piece weight” of 0.03 g, the resulting weight value equals 609 g. If 20 333 is multiplied by this same factor, the
resulting weight value equals 609.99 g. It would be considered acceptable to perform the test at 20 333 pieces using
a test load of 609.99 g, providing test standards were available in small enough denominations for converting this
count value to its exact equivalent in weight; however, it is easier and more practical to use test standards in
denominations of whole grams.
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Additional Tests for Prescription and Jeweler Scales with a

Legal for Trade Counting Feature.

Pretest Determinations (Cont.):

4. Convert the selected count values to weight by multiplying each count value by the
minimum individual piece weight® marked on the device.

Given the same device for this example, convert selected count values of 100, 190,
and 20 300 pieces to weight using the formula: piece count x minimum individual
piece weight = amount of test weight to be applied.

100x0.03g=3g
190x0.03g=5.7g
20300 x0.03g=609¢

Test Notes:

1. Accuracy Of teSt SLANAAITS .......coeriieiirieiie et e Fundamental
Considerations

The combined error and uncertainty in any test standard used for testing must
be less than one-third the applicable tolerance. Refer to the list of acceptable
standards for use in testing precision scales on page 5E-2 of this EPO.

2. Special handling precautions for test standards:

Special care is required when handling mass standards to maintain the
accuracy level needed to properly test most prescription and jewelers scales
and scales marked Class I or Class Il. Never touch standards with bare hands
or otherwise contaminate standards by placing them on dirty surfaces.
Always wear suitable gloves or use tweezers when handling precision
standards to prevent substances (oils, lint, moisture, etc.) from adhering to
their metal surfaces. Special filter papers are available and should be used to
prevent contact with dirty surfaces. Proper cleaning methods are to be used.
Exercise care in storing and transporting standards to avoid physical damage.

3. If scale is equipped with a ticket printer, print a ticket at several test loads. Verify
that recorded values agree with corresponding indicated values and that all values are
appropriately and correctly identified on the ticket. .......c.cccovvvviiviiiicciec e G-S5.1.. G-S.5.2.

(except G-S.5.2.1.),
G-S.5.3,, G-S.5.3.1,,
G-S.5.4.,G-S55,,
G-S.5.6.

® Although the weight of an individual piece in any given prescription to be counted will often be greater than a
scale’s marked minimum individual piece weight, the sample used for the purpose of verifying count accuracy is
established from minimum values (i.e., minimum individual piece weight and minimum sample piece count) marked
on the device.
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Additional Tests for Prescription and Jeweler Scales with a

Legal for Trade Counting Feature.

Tests:

CoUNLING TEALUIE TESE ... eviiticeee et e et resre s e eneeseeneeseenneas N.1.10.

The counting feature test requires the scale meet all three test criteria listed in 1.
through 3. below. It is first necessary to determine the “minimum sample size in weight”
using the formula:

Minimum sample size in weight = minimum individual piece weight x minimum
sample piece count

The values for “minimum individual piece weight” and “minimum sample piece count,”
must be appropriately marked and identified on a prescription scale equipped with a legal
for trade counting feature.

S.1.2.3.(b), S.2.5.3.,

1. Minimum sample PIECE COUNL........cceiiiiiiie e N.1.10.

Verify that the scale’s counting feature will not accept a sample containing less than
the “minimum sample piece count” by completing the following steps:

a. Verify that the scale is in the counting mode of operation.

b. With the scale operating in the counting mode, apply a sufficient load to the
platter to cause the displayed indication to equal the “minimum sample size in
weight.”

c. Attempt to input a sample piece count less than the “minimum sample piece
count” marked on the device.

d. The counting feature must reject the entry.

S.1.2.3.(a), S.2.5.3.,

2. Minimum individual piece weight of the sample ..., N.1.10.

Verify that a scale’s counting feature will not accept the entry of an individual piece
weight that is less than the “minimum individual piece weight” by completing the
following steps:

a. Verify that the scale is in the counting mode of operation.

b. With the scale operating in the counting mode, apply a sufficient load to cause
the displayed indication to be less than the “minimum sample size in weight.”

c. Attempt to enter the “minimum sample piece count” marked on the device.

d. The counting feature must reject the entry.

3. Count acCuraCy VEITICAtION. .......coeiiiiiieie et s N.1.10, T.N.3.10.

Complete the following steps in order to verify the accuracy of a legal for trade
counting feature:

a. Place the scale in the counting mode of operation.
b. Zero the scale with no load on the platter.
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Additional Tests for Prescription and Jeweler Scales with a

Legal for Trade Counting Feature.

Tests (Cont.):

c. Apply a load sufficient in amount to cause the displayed weight indication to
equal the value of the “minimum sample size in weight” as marked on the
device.

d. Enter the value of the “minimum sample piece count” as marked on the device
using the keyboard or other input means.

e. Remove the sample load that was applied in step c.; scale must indicate zero
pieces.

f.  Apply test standards equivalent in value to each of the test points selected,
including the test point near highest possible count.

g. Observe the displayed count indication after each test point load is applied and
verify that no count errors exceed the applicable tolerances indicated in Table
T.N.3.10.

h. Remove the entire test load; scale must indicate zero pieces.

i. Return the scale to the weigh mode, and verify a zero balance indication.

4. Display of total QUANTITY .....cccooviiiiiiiiiii e e S.253.
5. MINIMUM COUNT ...ttt bbbttt UR.3.11
6. Correct stored PieCe WEIGNT ........coi it e UR.3.12.
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Examination Procedure Outline for

Jeweler and Prescription Scales Part 2 — Mechanical Equal Arm

It is recommended that this outline be followed for mechanical equal arm scales and balances used in prescription
and jeweler applications. Requirements that apply only to scales marked with an accuracy class designation are
indicated with an asterisk (*). Nonretroactive requirements are followed by the applicable date in parentheses.

Prescription scales are often located and used in areas where controlled substances are stored. Access to these areas,
except by qualified personnel, is generally prohibited. Do not enter any restricted areas unless authorized to do so
by personnel having proper authority to grant such access.

Safety Notes — See EPO 5 Part 1

Equipment List — See EPO 5 Part 1

H-44 General Code
and Scales Code

References

Inspection:
1. Accessibility for inspection, testing, and S€aling. ........cccceevereerinerienieninse e G-UR.2.3
2. Zero-1oad balance as fOUN. ..o UR.4.1.
ZEI0 INGICALION ...ttt enes S.1.1.
Zer0-10ad AJUSEMENT .......oviiiiiieiiie s S.2.1.1.
Manual zero-setting mechanism (not applicable to Class | and Class I1 scales
equipped with a balance ball) ..........ccoiiiiiiii S.2.1.2.
3. Marking:
Identification (Refer to list of required markings provided in EPO Part 1.) ................. G-S.1,S.6.,S.6.3,,
Table S.6.3.3, Table
S.6.3.b.
Devices or main elements remanufactured after January 1, 2002 ..............ccccee.ee. G-S.1.2
Interchange or reversal Of Parts. ..o G-S.4.
Operational controls, indications, and features. ..........c.cccocevievieeicesie s G-S.6. (1/1/77)
LBEEEIING .ttt bbb G-S.7.
Visibility of identification ... G-UR.2.1.1.
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H-44 General Code
and Scales Code

References

Inspection (Cont.):
Marking (continued):

4. General Considerations:

Selection Of @QUIPIMENT.........coiiii e G-UR.1.1, G-UR.1.2,,
UR.1.

Typical class for weighing appliCations. ...........ccccoiriiiiiiiine UR.1.1,, Table 7a*

Accuracy class designation and parameters. .........coeoverereeneneieneneese e S.5.1.* (1/1/86), S.5.2.*
(1/1/86)

Recommended minimum 10ad..........c.cooevriiiniei e U.R.3.1.*, Table 8*

MaXIMUM T0BG. ...t U.R.3.2.

PEIMANENCE. ..ottt G-S.3.

5. INSEAHALION. L.eveiiiciie s G-UR.2.1.

Position of equipment (not applicable to prescription scales) .........cc.ccocveeverirennen G-UR.3.3.

SUPPOITS .ttt UR.2.1.

Level indicating means and CONAItION ..........ccoeviireiiineieieee e S.2.4. (1/1/86)

LeVEl CONAITION......oiiiiitiiciiitcic bbb UR.4.2.

SAFTEY REMINDER

— Check to ensure that scale supports provide a firm foundation for the scale under all
loading conditions, including loading of the platform to device capacity!

6. Design of indicating and recording elements:

F N 0oL (0] oL T 1 S G-S.5.1, G-S.5.2,,
(except G-S.5.2.2.)
Value of the Scale diVISION .........cciiiiiiiic s S.1.2. * (1/1/86),

G-S.5.3.,, G-S.5.3.1.
Indicated and recorded representation of units (Appropriate abbreviations):

Equipment manufactured on or after January 1, 2008...........cccoccoviviiiiienennns G-S.5.6.1. (a)
Equipment manufactured prior to January 1, 2008 ...........ccoccoviireiiniennienennns G-S.5.6.1. (b)
Value of the verification scale interval ..........cocooviniiiinii e S.1.221,81.222.
Value of the tare diVISION ..........cccviviicie i S.2.3.(1/1/83)
Tare MECNANISIM ...ttt bbbt bbb ntenes S.2.3.
Graduations and INAICATIONS .........ccereiiiieie s S.1.3,S.14.,G-S5.7.
Weighbeams and POISES .......cuevieiieiiee et eie et te e e e e sreenee s S.1.5,S.1.6.
Adjustable COMPONENLS ......ocviiiiiicce e S.1.10.
BalanCe INAICALON ........cveiiiiiiieecie ettt e et e et s ebeeebe s s ereesnbee e S.2.2.,S.22.1.,5.2.2.2.
(1/1/89)
Damping and arresting Mechanism ... S.25,S.25.2.
7. Design of the weighing element. ..o S.4.
8. Security and sealing:
Adjustable COMPONENTS .......cceiiiiieeiesee st nes S.1.10.
Adjustment mechanisms designed to be sealed..........cccccoovvvivviviivniiiciencce e, G-UR.4.5.
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and Scales Code

References

Inspection (Cont.):

9. Maintenance, use, and environmental factors:

Facilitation of fraud ..........cccooi i G-S.2.
Protection from environmental factors..........c.ccccooe i, UR.2.3.
Method Of OPEIatiON .......ceiiie e G-UR.3.1.
(scales having special deSIgNS).......cccvcviiveieiinieiise e UR.3.5.
Maintenance of €QUIPMENL .........cccviiiieieicce s G-UR.4.1.
Abnormal PErfOrMaNCE..........ccociv i e G-UR.4.2.
USE OF @QJUSEMENTS .....veciecicie ettt nne s G-UR.4.3.
Scale MOGITICALION ..ot UR.4.3.
L0, ASSISTANCE ...ecuvietiictie ettt ettt e e et e et e e s be e be e be e beeaeesteeabeeeteebeenbeearenreearaens G-UR.4.4.

Pretest Determinations:

1. Tolerances:

ACCEPTANCE/MAINTENANCE ... .etiieeite ettt bbbt e see e G-T.1.,G-T.2.
PN o] o] o 14T ] SRRSO G-T.3.
INEErMEMIate VAIUES ......cviveeiiiciiirec s G-T.4.

Tolerance values:
Determine the number of scale divisions (n) using the following formula:

Scale capacity

n=
Value of the verification scale division (e)

Scales that are marked with an accuracy class designation

PEINCIPIES ..ttt T.N.L*

Tolerance apPliCatioN .........cccveieriiie s T.N.2.*, T.N.2.3.*

Maintenance tolerance VAlUES...........c.oovverviiieieiie e T.N.3.1.* Table 6

Acceptance tOlEranCe VAIUES...........ccoveviiriciieieese e e T.N.3.2.*

RALIO TESES .ttt T.N.2.5.

Single indicating/recording €lement...........cccoovriireniinieneee e T.N.4.2.

Repeatability of iNdiCatioNS..........ccooiiiiiiiicc s G-S.5.4.

TIME AEPENUBNCE. ....c.eiee ittt e eees T.N.45.* T.N.45.1.*
Scales that are not marked with an accuracy class designation

Tolerance apPliCatioN .........coeeiiiiiiiie e s T.1.1, Table T.1.1.

[0 1) T USSP T.N.2.5.

Single indicating/recording element...........cccoceiiieniinieneee e T.N.4.2.

Repeatability of iNAICAtIONS........cccveveriiiie s G-S.5.4.

Note: Refer to Table T.1.1. Maintenance and acceptance tolerances are the same for
unmarked prescription and jewelers scales.

2. Sensitivity Requirement (SR)

Marked scales:
APPHCALION ...t e T.N.6.*
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References

Pretest Determinations (Cont.):

TESEHOA ...t T.N.6.1.(b)*
MiINIMUM CREANGE. ...ttt e T.N.6.2.*
Unmarked scales:

A o] o] Loz 11 o ] S T.2.1.
Test load (PresCription SCAlES) .......ccceivviieiieiieieee e T.2.3.
Test [0ad (JEWEIErS SCAIES).......cvevirieieiise et T.2.4.
MiINIMUM CRANGE ... ceiiiieiese et r e e s T.3.

3. Minimum test weights and test 10adS...........ccoveiiiiiiiniii e N.3., Table 4

Test Notes:

1. Check repeatability of indications at a minimum of two different test loads during

TN TEST. et bbbttt e b sae e G-S.54,,

2. Verify that scale returns to zero-load balance each time the entire test load is
L1000V OO SOURPSOPRTPRSOPRPPPRR N.1.9., G-UR.4.2.
3. Verify scale accuracy.

For scales not marked with an accuracy class designation two different methods
may be used to verify compliance with accuracy requirements, i.e., the tolerance
testing method or the error-weight testing method. Each test method procedure
starts with the scale in a zero-load balance condition.

Scales marked with an accuracy class designation should always be tested using the
error-weight method since compliance with T.N.4.4. (shift test agreement) can only
be determined if the precise amount of error in each shift test result is known.

Tolerance Testing:  Tolerance testing determines whether or not a scale is
performing to within applicable tolerances. This method of testing does not reveal
the precise amount of error in a scale. To use the tolerance test method, standards
equal to the value of tolerance are added at each test load to the pan of the lighter
side and the balance indicator is observed. The addition of standards equal to the
value of applicable tolerance must change the position of rest of the indicator back
to the initial zero-load balance indication or beyond for a scale to perform within
acceptable limits.

Error-Weight Testing: Error-weight testing determines the precise amount of error
in a scale. To use the error-weight method, precision field standards (i.e., error
weights) in minimum denominations equal to 0.1 d are added at each test load to the
pan of the lighter side in the amount necessary to cause the position of rest of the
indicator to return back to the initial zero-load balance indication. The weight
values of the precision field standards (i.e., error weights) are then added together
and summed, the total result being equal to the amount of error in the scale at that
particular test load.

Note: In cases where precision field standards in denominations equal to 0.1 d are not
readily available, the error-weight method of testing should not be performed.
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Test:

Commercial weights, (i.e., weights used in connection with commercial weighing devices) are not to be used in any
of the performance tests described herein. Rather, performance testing of prescription and jewelers scales requires
the sole use of suitable precision field standards. Guidelines for determining the necessary accuracy level of the
precision field standards needed to properly test prescription and jewelers scales are included in the “Equipment
List”” section of this EPO.

1. Sensitivity test at zero load and maximum test 10ad. ........cc.cccevrvverercnieieninnn s, N.1.4

2. RALHOTEST ittt ere s N.1.7.
Ratio tolerances are to be applied whenever the multiple of the lever system is
verified using suitable precision field standards of equal value applied to opposite
pans.

3. INCreasing-10ad tEST .........ccoreiiiiieie e N.1.1.
For scales marked with an accuracy class, test at several points in each tolerance range including at or near the
highest test load that can be applied to the scale without the tolerance increasing to the next tolerance range.
For scales not marked with an accuracy class, test at several points to capacity, including test loads at or near
one-quarter, one-half, and three-quarters scale capacity and at full capacity.
Testing weighbeams and dials: Verify the accuracy of each weighbeam or dial at a minimum of two points,
(i.e., at or near half and full weighbeam or dial capacity). It is recommended that additional verifications be

performed at test loads where these elements are regularly used.

4.  Shift test (at one-half capacity test 10ad) ........ccooereriiiiiinii N.1.3.2.

A shift test is to be conducted separately on each pan of an equal arm balance. The test is conducted with
mass standards equal to one-half capacity centered on one pan and standards equal to one-half capacity
centered successively at four points equidistant between the center and the front, left, back, and right edges of
the opposite pan. Once the results of all four positions of the first pan have been determined, remove all test
weight, and verify return to zero-load balance. Then conduct a shift test on the pan opposite the first pan,
using these same loading procedures, except the test load is applied to the opposite pan.
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Equal-Arm Scales

Shift Test Patterns - Rectangular Platter
(one-half capacity test load)

The numbered boxes identify the various positions for placing the shift test load.

1/2 capacity test load 1/2 capacity test load
| |
\\\ 1 ,// \\\ l /”' ~\‘\.\. l ,// \\\ 1 ,//
4 ] 2| [ 1|4 ] 2
) 3 . IR e R T 3
Example: Shift Test Positions - Left Pan Example: Shift Test Positions — Right Pan

Equal-Arm Scales

Shift Test Patterns — Circular Platter
(one-half capacity test load)

The numbered boxes identify the various positions for placing the shift test load.

1/2 capacity test load centered 1/2 capacity test load centered

Example: Shift Test Positions - Left Pan Example: Shift Test Positions - Right Pan
5. Return to zero-load balance (verify each time test load is removed) ...........ccccceevennenen. N.1.9.
6. COMMErCIAl WEIGNES.......oieie ettt eneas H-44 Section 2.23.

(Weights Code)

Note: Commercial weights should be tested on a precision balance using adequate standard weights, the errors of which, when
used without correction, do not exceed one third of the smallest tolerance to be applied to the device under test. It may not be
appropriate to apply the requirements in Section 2.23 to verify the accuracy of commercial weights used in connection with
prescription and jewelers’ scales in every field environment. In some instances, accuracy can only be verified in a laboratory that
is formally accredited or recognized (i.e., a laboratory having the necessary qualifications to perform the necessary calibrations
given the accuracy level of the standards being tested, e.g., OIML E-2, ASTM 1, etc.). In addition, it is recommended that
commercial weights be calibrated (i.e., their accuracy verified) at a frequency interval necessary to ensure continued compliance
with applicable tolerances and that the calibration frequency interval be based upon the collection of actual performance data.
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Appendix A to EPO No. 5
Units of Mass Conversion Tables (1)
Carats (metric) to Grams

Conversion Factor: 1 carat (¢) = 0.2 gram (g) exactly

Desired Test Load Equivalent Load Desired Test Load Equivalent Load Desired Test Load Equivalent Load
Carats Grams Carats Grams Carats Grams
1 0.2 60 12 600 120
2 0.4 70 14 700 140
5 1 80 16 800 160
7.5 1.5 90 18 900 180
10 2 100 20 1000 200
12.5 2.5 125 25 1250 250
15 3 150 30 1500 300
17.5 3.5 175 35 1750 350
20 4 200 40 2000 400
25 5 250 50 2500 500
30 6 300 60 3000 600
35 7 350 70 3500 700
40 8 400 80 4000 800
45 9 450 90 4500 900
50 10 500 100 5000 1000

To convert values greater than 5000 carats to grams, multiply the carat value to be converted by a factor of 0.2. The result produced will equal
the equivalent value in grams.

All values in this table are exact.

5-9
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Appendix A to EPO No. 5
Units of Mass Conversion Tables (2)
Pennyweight (troy) to Grams

Conversion Factor: 1 pennyweight (dwt) = 1.555 173 84 grams (Q)

Desired Test Load Equivalent Load Desired Test Load Equivalent Load Desired Test Load Equivalent Load
Pennyweight Grams* Pennyweight Grams* Pennyweight Grams*

0.2 0.311 500 777.587 2000 3110.348
0.5 0.778 550 855.346 2250 3499.141
0.75 1.166 600 933.104 2500 3887.935
1 1.555 650 1010.863 2750 4276.728

2 3.110 700 1088.622 3000 4665.522

5 7.776 750 1166.380 3500 5443.108
10 15.552 800 1244.139 4000 6220.695
20 31.103 875 1360.777 4500 6998.282
35 54.431 925 1438.536 5000 7775.869
50 77.759 1000 1555.174 5500 8553.456
75 116.638 1100 1710.691 6000 9331.043
100 155.517 1200 1866.209 6500 10 108.630
150 233.276 1300 2021.726 7000 10 886.217
200 311.035 1400 2177.243 7500 11 663.804
250 388.793 1500 2332.761 8000 12 441.391
300 466.552 1600 2488.278 8500 13 218.978
350 544,311 1700 2643.796 9000 13 996.565
400 622.070 1800 2799.313 9500 14 774.151
450 699.828 1900 2954.830 10000 15 551.738

* All values in this column have been rounded to the nearest one milligram (0.001 g). A rounding error of no more than one-half milligram
(0.0005 g) may, therefore, exist for any single gram value shown. This amount of potential rounding error is insignificant and will not adversely
affect the results of performance testing on Class I, Class Il, or Class Ill prescription and jewelry scales provided that the scale being tested has a
minimum resolution of 0.01 pennyweight or greater and mass standards of proper accuracy level are used in the testing. Refer to EPO No. 5E
Equipment List for guidelines on determining the proper accuracy level of mass standards.

Do not sum any two or more gram values shown in this table when calculating the appropriate equivalent load in grams. Instead, to achieve the
gram equivalent of any pennyweight value not included in this table, multiply the pennyweight value by 1.555 173 84, then round to the nearest one
milligram (0.001 g).

Note: Pennyweight is a unit of mass in the troy system where 20 pennyweight is equal to 1 ounce troy exactly.
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2015 NIST EPO No. 5
Appendix A to EPO No. 5
Units of Mass Conversion Tables (3)
Pounds (avoirdupois) to Grams

Conversion Factor: 1 pound (Ib) = 453.592 37 grams (g) exactly

Desired Test Load Equivalent Load Desired Test Load Equivalent Load Desired Test Load Equivalent Load

Pounds Grams* Pounds Grams* Pounds Grams*
0.01 4536 1.75 793.787 11 4989.516
0.05 22.680 2.00 907.185 12 5443.108
0.10 45,359 2.50 1133.981 14 6350.293
0.15 68.039 3.00 1360.777 16 7257.478
0.20 90.718 3.50 1587.573 18 8164.663
0.25 113.398 4.00 1814.369 20 9071.847
0.30 136.078 450 2041.166 22 9979.032
0.40 181.437 5.00 2267.962 24 10 886.217
0.50 226.796 5.50 2494.758 26 11 793.402
0.75 340.194 6.00 2721.554 28 12 700.586
0.95 430.913 7.00 3175.147 30 13 607.771
1.00 453,592 8.00 3628.739 32 14 514.956
1.25 566.990 9.00 4082.331 34 15 422.141

1.5 680.389 10.00 4535.924 36 16 329.325

* All values in this column have been rounded to the nearest one milligram (0.001 g). A rounding error of no more than one-half milligram (0.0005 g)
may, therefore, exist for any single gram value shown. This amount of potential rounding error is insignificant and will not adversely affect the results of
performance testing on Class I, Class Il, or Class Il prescription and jewelry scales provided that the scale being tested has a minimum resolution of
0.0002 pound or greater and mass standards of proper accuracy level are used in the testing. Refer to EPO No. 5E Equipment List for guidelines on
determining the proper accuracy level of mass standards.

Do not sum any two or more gram values shown in this table when calculating the appropriate equivalent load in grams. Instead, to achieve the gram

equivalent of any pound value not included in this table, multiply the pound value by the conversion factor 453.592 37, then round to the nearest one
milligram (0.001 g).
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2015 NIST EPO No. 5
Appendix A to EPO No. 5
Units of Mass Conversion Tables (4)
Ounces (avoirdupois) to Grams

Conversion Factor: 1 ounce (0z avdp) = 28.349 523 125 grams (g) exactly

Desired Test Load Equivalent Load Desired Test Load Equivalent Load Desired Test Load Equivalent Load
Ounces Grams* Ounces Grams* Ounces Grams*
0.25 7.087 5 141.748 60 1700.971
0.50 14.175 6 170.097 70 1984.467
0.75 21.262 7 198.447 80 2267.962
0.95 26.932 8 226.796 90 2551.457
1.00 28.350 9 255.146 100 2834.952
1.25 35.437 10 283.495 125 3543.690
1.50 42524 12 340.194 150 4252.428
1.75 49.612 14 396.893 175 4961.167
1.95 55.282 16 453,592 200 5669.905
2.00 56.699 18 510.291 250 7087.381
2.50 70.874 20 566.990 300 8504.857
3.00 85.049 25 708.738 350 9922.333
3.50 99.223 30 850.486 400 11 339.809
4 113.398 40 1133.981 450 12 757.285
45 127.573 50 1417.476 500 14 174.762

* All values in this column have been rounded to the nearest one milligram (0.001 g). A rounding error of no more than one-half milligram

(0.0005 g) may, therefore, exist for any single gram value shown. This amount of potential rounding error is insignificant and will not adversely affect
the results of performance testing on Class I, Class Il, or Class Il prescription and jewelry scales provided that the scale being tested has a minimum
resolution of 0.005 ounce or greater and mass standards of proper accuracy level are used in the testing. Refer to EPO no. 5E Equipment List for
guidelines on determining the proper accuracy level of mass standards.

Do not sum any two or more gram values shown in this table when calculating the appropriate equivalent load in grams. Instead, to achieve the gram

equivalent of any ounce value not included in this table, multiply the ounce value by the conversion factor 28.349 523 125, then round to the nearest
one milligram (0.001 g).

5-12



2015 NIST EPO No. 5
Appendix A to EPO No. 5
Units of Mass Conversion Tables (5)
Ounces (troy) to Grams

Conversion Factor: 1 ounce troy (oz t) = 31.103 476 8 grams (g) exactly

Desired Test Load Equivalent load Desired Test Load Equivalent load Desired Test Load Equivalent load
Ounce Troy Grams* Ounce Troy Grams* Ounce Troy Grams*
0.01 0.311 11 342.138 55 1710.691
0.05 1.555 12 373.242 60 1866.209
0.1 3.110 13 404.345 65 2021.726
0.25 7.776 14 435.449 70 2177.243
0.45 13.997 15 466.552 75 2332.761
0.5 15.552 16 497.656 80 2488.278
0.75 23.328 17 528.759 85 2643.796
0.95 29.548 18 559.863 90 2799.313
1 31.103 19 590.966 95 2954.830
1.5 46.655 20 622.070 100 3110.348
2 62.207 21 653.173 110 3421.382
2.5 77.759 22 684.276 120 3732.417
3 93.310 23 715.380 130 4043.452
4 124.414 24 746.483 140 4354.487
5 155.517 25 777.587 150 4665.522
6 186.621 30 933.104 160 4976.556
7 217.724 35 1088.622 170 5287.591
8 248.828 40 1244.139 180 5598.626
9 279.931 45 1399.656 190 5909.661
10 311.035 50 1555.174 200 6220.695

* All values in this column have been rounded to the nearest one milligram (0.001 g). A rounding error of no more than one-half milligram (0.0005 g) may,
therefore, exist for any single-gram value shown in this table. This amount of potential rounding error is insignificant and will not adversely affect the results
of performance testing on Class I, Class Il, or Class Il prescription and jewelry scales provided that the scale being tested has a minimum resolution of
0.0005 ounce troy or greater and mass standards of proper accuracy level are used in the testing. Refer to EPO No. 5 Equipment List for guidelines on
determining the proper accuracy level of mass standards.

Do not sum any two or more gram values shown in this table when calculating the appropriate equivalent load in grams. Instead, to achieve the equivalent of
any ounce troy value not included in this table, multiply the ounce troy value by the conversion factor 31.103 476 8, then round to the nearest one milligram
(0.001 g).
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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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NIST Handbook 112 (2015)
EPO - No. 7, Medium-Capacity Scales

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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EPO - No. 7, Medium-Capacity Scales

H 44 General Code

and Scales Code Comments®
References

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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H 44 General Code

and Scales Code Comments®
References

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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H 44 General Code
and Scales Code

Comments?

References

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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H 44 General Code

and Scales Code Comments®
References

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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References

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
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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
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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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EPO - No. 9, Part 2 — Monorail Scales and Meat Beams — Mechanical

2015 NIST EPO No. 9

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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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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References

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

Page 6 of 18 Livestock/Animal Scales (Rev 09/14) DRAFT



NIST Handbook 112 (2015)
EPO - No. 12, Livestock and Animal Scales — Part 2, Mechanical/Analog Indicating

H-44 General Code and
Scale Code References

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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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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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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2015 NIST EPO No. 13

Examination Procedure Outline for

Vehicle and Axle-Load Scales
Part 1 — Electronic Digital Indicating

Part 1, Electronic-Digital INQICALING ........cuiiiiiiiiiiie ettt e bbbttt e b et sbesbesneeneas 1
Part 2, Mechanical-Analog INAICALING ........cooiiiiiiieie et sb ettt ettt bbb b e ene e 13
Appendix A - Maximum Values of Multiple Load Cell SCaleS...........cccoviviiriiiiieiisere e 21
Appendix B - Strain-Load and Substitution Load Method of TeStiNG........ccccververerinieriniesesece e 22
Appendix C - Tests for MOtion DEIECLION ........c.civiiieieiere sttt e e sresaesrenreaneeneas 25

It is recommended that this outline be followed as minimum criteria for examining vehicle and axle-load scales
(load-receiving elements) equipped with electronic digital indicators. Requirements that apply only to scales
marked with an accuracy class are indicated with an asterisk. Non-retroactive 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 to 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:

Clothing Personal Protection Equipment

Electrical Hazards e.g., Safety Shoes

First Aid Kit Hard Hat - for protection from
overhead hazards
Lifting
Safety Cones/Warning Signs
Location
Support - for scale, test weights,
also: Wet/Slick Conditions and test equipment
Chemicals, Petroleum Products, and Hazardous
Materials Transportation of Equipment
Overhead Hazards
Obstructions
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Inspection:

4.

SAFETY REMINDER!!
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
POSItioN OF EQUIPMENT ..ot e bbb G-UR.3.3.
Zero-load balance as foUNd. ..o S.1.1,URA4.1L

If the device is not in balance, the user should be made aware of paragraph UR.4.1.
and a warning issued if necessary.

Display of digital ZEIO ......civviviicecce e G-S.5.2.2.(d) (1/1/86)
Digital ZEro iNAICALION .......ccvieiiciece e eneas S.1.1.1.(a)

Center of zero indication S.1.1.1.(b) (1/1/93)
Zer0-10ad AJUSEMENL.......ciiiiiiitiieis s S.211,S5212,5213.

Indicating, and recording elements.

E o ] o] o1 1T LTSRN G-S.5.1.

Graduations, indications, and recorded representations .............ccooeeerenenencnennnn G-S.5.2.

Values of graduated intervals or iNCreMeNts ..........cccevvvevesiesieeeerese e G-S.5.3,S.1.2.*, S.1.2.1.

REPEALADITILY.....veiiieeiece st ene s G-S.5.4.

Money values, mathematical agreemMeNt ........ccccivevere s s G-S.5.5.

Recorded representations, GENEral.........ccccviviveieiieie i G-S.5.6., UR.1.3. (1/1/86)

Magnified graduations and iNdiCAtiONS ...........ceoverieiieiieniinie e G-S.5.7.

Rounding (digital ValUES) .......ccveveieieiise et .G-.5.2.2.(c)

Manual Gross WeIght ENIIES ........ccooiiiriiiiiniiieie s S.1.12.(1/1/93) (1/01/05),
UR.3.9.

ISR S.2.3.(1/1/83)

Damping and Motion deteCtioN ............cooiiiiiiiiiieie e S.25,S8.25.1.(3)

Design of weighing devices,

ACCUFACY ClASS.....veviieiecie sttt e et sre st sneereeneens S.5.1.* S5.2*

Multi-interval and multiple range scales, division value..........c..cccccevevieiiviiniivnnennn S.5.3.

Adjustable components/SEaliNG .........cvcvvviieieiieie e S.1.10., G-S.8.(1/1/90)
G-S.8.1.(1/1/10),

S.1.11.(a) (1/1/79),
S.1.11.(b) (1/1/90),

S.1.11.(c) (1/1/95)
Relationship of load cell vy, to scale diviSion d..........ccoevviireiinieneiseeeeee, S.5.4. (1/1/94)
AASSISTANCE ...ttt G-UR.4.4.
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Inspection (cont.)

B SUIADITILY coovvvveveeeeeeeeeseoee e eeeeeseseeeesseseseesssee e ssesseeeseessessses e eeeeseseseeee e G-UR.1.1,G-UR.1.2,
UR.L., UR.1.1.(a),
UR.1.1.(b), UR.3.1,,
UR.3.5., UR.3.7.

B, IVIAIKING .ttt bbbt bbbttt e b bbb e S.6.,S.6.3,,S.6.2.
Nominal capacity (SUitability) .......cccoereiieiiiiic e, S.6.1. (1/1/89)
Nominal capacity must satisfy the relationship of:
nominal capacity < CLC x (N - 0.5), where N = the number of
sections in the scale

a. Marking requirements - all devices

LABNEITICALION. ...t bbb, G-S.1.
Name or ID of ManUFACtUE ..........coviiiiiii e, Retroactive
Model deSIgNation ..........coceiiieiiee e Retroactive
MOGET PIETIX ottt (2/1/03)
Nonrepetitive serial number except not built-for-purpose devices ...........cc.cccveuenn, (2/1/68)
Serial NUMDBEr PrefiX ....viviicieicic e, (1/1/86)
Serial number — appropriate abbreviations ...........c.ccoevvvveieivieie s, (1/1/01)
Version or revision number - not built-for-purpose software-based devices......... (1/1/04)
Version or revision number — appropriate abbreviations..........cccccccevvvivvieiinnnnnn, (2/1/07)
NTEP CC prefix and NUMDET........ccccieiiece e, (1/1/03)

(for devices that have an NTEP CC)
Remanufacturer information, as appropriate:

name and 1D of remanufaCturer.............cococveiiineninee e, G-S.1.2. (1/1/02)

model number if different from original model number............ccoceoviniinnn G-S.1.2. (1/1/02)
Visibility of identification............cooiiiiiiii G-UR.2.1.1.

Location of information - not built-for-purpose, software-based devices ..... G-S.1.1. (1/1/04)
LEEEEIING. ¢ttt G-S.7.
Operational controls, indications, and fEAtUreS..........ccccvevivvievveieeiecre e G-S.6. (1/1/77)
Interchange or reversal Of PartS.........cccoviivieeieiere e, G-S.4.

b. Marking requirements - indicating element not permanently attached or covered

on separate CC (in addition to marking for all device) ........ccccoevviveveveniic i, S.6.3.
ACCUIACY ClASS ...ttt sttt aesre e sneeneens (1/1/86)
NOMINAL CAPACTLY ...t Table S.6.3.b. footnote 18
Value of scale division with nominal capacity, if not apparent ............cccceoeeennens (1/1/83)
Value of "e" (if different from "d").......cccooeriiiiiiii e (1/1/86)
Temperature limits if other than -10 °C to 40 °C (14°F t0 104 °F) .....ccccoervvnnns (1/1/86)
Concentrated load capacity (CLC).......ccoviiieiniieiieeneseee e (1/1/89)
Section capacity (SEC CaP) . ..o iveeeeeeeeeeee s sttt Retroactive’

! Indicating and weighing/load-receiving elements manufactured prior to 1/1/89 are required to be marked with a section capacity
rating. However, it is acceptable for these devices to be marked with a CLC instead. It is not permissible, however, to substitute
a section rating for a CLC on devices manufactured or placed into service on or after 1/1/89.
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Inspection (cont.)

Combination vehicle (CLC)/railway scales (SeC Cap).....ccocvvvververeerereriernsnsnnnen, (2/1/00)
Scales designed for Special PUMPOSES ......ccveverierieieriie e eee e, (1/1/86)
Maximum number of scale diViSIONS (Nmax) «eeereereereerererimriemreereerenese e (1/1/88)

c. 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 ClASS ...ttt bbbttt bbb (1/1/86)
Nominal capacity on load receiving element.............ccocvieiiiiinieienenc e, (1/1/89)
Concentrated load capacity (CLC)......cceiviiiiiiiiiciieee e (1/1/89)
Section capacity (See NOte DEIOW) .......covcvieriiiiiici e Retroactive
Combination vehicle (CLC)/railway scales (SeC Cap) ...ccvvevvereerereriervnnsnnnennns (1/1/00)
Temperature limits if other than -10 °C to 40 °C (14 °F t0 104 °F) ....ccoevevennne. (1/1/86)
Scales designed for SPecial PUIPOSES .......ccviveierierieresese e eie et (1/1/86)
Maximum number of scale diVISIONS (Nmax) cveeereereereereererieiesienreereresese s e (1/1/88)
Minimum verification scale division (Emin OF 0 in) «eeeerrerereeremreerereresesesesneans (1/1/88)

Note: Indicating and weighing/load-receiving elements manufactured prior to 1/1/89 are
required to be marked with a section capacity rating. However, it is acceptable for
these devices to be marked with a CLC instead. It is not permissible, however, to
substitute a section rating for a CLC on devices manufactured or placed into service
on or after 1/1/89.

d. Marking requirements - load cell with Certificate of Conformance (in addition to

MAarking for all dEVICES)........uiiiiiiciiee s S.6.3., S.5.4. (1/1/94)
ACCUFACY ClASS.. .ttt bbbttt sbe e (1/1/86)
Temperature limits if other than -10 °C to 40 °C (14 °F t0 104 °F) ....ccocovevvnnnee. (1/1/86)
Maximum number of diViSIONS (Nmax) ««veevereererrermeirineise e (1/1/88)

“S” or “M” for single or multiple cell applications...........ccccveveverierievinnnseeeenen, (1/1/88)
Direction of loading, if NOt 0BVIOUS.........cccviviiiicccc e, (1/1/88)
Minimum dead load, maximum capacity, safe load limit, and load cell

VEITICATION INTEIVAL Vigineeeveeireeiiie ittt ebee s sbe e s sbe e sreas (1/1/88)

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 document (1/1/88).

Note: 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).

If possible, observe normal weight determinations that are equal to or greater than the
weight of the test equipment and test weights to verify the adequacy of the scale supports!
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7. Design of weighing/load-receiving elements..........cccceoeiiieieneneeie s S.4. UR.2.8.
AACCESS....oe ettt e UR.2.5

8. Load cell installation and suitability

FUIL €1ECTIONIC SCAIE ... S.5.4. (1/1/94),
Appendix A in EPO 13

Number of scale divisions (n) configured for the scale is less than or equal t0 Npay

of the indicator or load cells, whichever is less.

For a full electronic scale, the verification scale division, v, for the load cells
shall be less than or equal to the scale division, d, divided by the square root of the
number of load cells, N:
d *
min < \/W
* When the value of the scale division, d, is different from the verification scale
division, e, for the scale, the value of e shall be used in the above formula.
d *
Vmin < .
+'N x(scale multiple)

Vv,

Verification scale division, vy, for mechanical lever system scales with a single
load cell:

Note: Maximum values of vmin for commonly encountered multiple load cell scales are listed
in Appendix A in EPO 13.

LS 01 | P U o G-UR.2., UR.2.3,,
UR.2.4.,UR.2.5., UR.2.6.,
UR.2.8.

If possible, observe normal weight determinations that are equal to or greater than the
weight of the test equipment and test weights to verify the adequacy of the scale supports!

10. Approaches
VENICIE SCAIES ... e re s UR.2.6.1. (1/1/76)
AXIE-10A0 SCAIES ..o e UR.2.6.2.
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11. Maintenance, use, and environmental factors.

Facilitation OF fraUd.........cccoocuiiiiie i G-S.2.
YT 0T 01 | G-UR.1.2.
(O] 0T 11T o ST G-UR.3.1.
1Y YT (=T P (oS G-UR.4.
1Y LA 10T 0 (T 0T TR UR.3.2.
Single draft vehicle Weighing .........ccoeieiiiiiiiee e UR.3.3.
Manual gross Weight ENtries ..o UR.3.9.
Y Lo VT a0 10T N 0T TR UR.3.7.
SCale MOGITICALION ......vviiiieiie et e et e e s e e e s s b b e e s sebee e e s saaes UR.4.3.
Nt 1) = ot URR G-UR.4.4.

Pretest Determinations:

1. Tolerances:

ACCEPtaNCE/MAINTENANCE .....vvcveeeeeeiereeiese e se e e et re e e e e sresr e e sresreenea, G-T.1.,G-T.2.
Application:
Scales marked with an accuracy Class ..........ccoecvverierieriesiesieere e, T.N.2.1., T.N.2.3,,
T.N.2.4.
Tolerance values:
Scales marked with an accuracy Class ..........ccoecvverivrieniesiesieee e, T.N.1.1, T.N.1.2.
Scales not marked with an accuracy Class ..........ccoccovvvereiininiinicieise e, T.1.1./Table T.1.1,,
Both marked and unmarked SCales ..........ccoeiiiiiiiiiiic e, T.N.3.1./Table 6
(Accuracy Class Il L),
T.N.3.2.
DISCHIMINALION ...t et et e e e aesresnne s T.N.7.2.
REPEALADIIILY. ...eivrevieece e T.N.5.
Agreement Of INAICALIONS. .......ccveviiiiie e T.N.4.1.,T.N.4.2.,
T.N.4.4.

Note: Many “TN" tolerances apply to unmarked vehicle scales. See NIST HB 44 Table T.1.1.
for a list of applicable “TN” paragraphs applicable to unmarked scales.

2. Determine maximum test load to be applied during test: A test load not to exceed
marked concentrated load capacity (or for scales manufactured prior to January 1,
1989, the marked section capacity) may be applied to any section or between any
two sections using the normal prescribed test pattern specified in N.1.3.3.1. A test
load of 100 percent of capacity may be distributed over the entire platform.
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Pretest Determinations (cont.):

3. Minimum test weights and teSt 10adS..........ccccvvvrieiieierinie e, N.3., Table 4

SAFETY REMINDER!!!

Carefully inspect electrical supply lines, cables, chains, hydraulic lines, etc., on test equipment
for wear or damage (e.g., electric weight carts, lifting equipment, etc.).

Protect test equipment cables, power cables, hydraulic lines, etc., from damage during use.

Correct potentially hazardous conditions before use (e.g., obstacles, water or other slippery
conditions).

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 hardhat to prevent injury
from overhead hazards.

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

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

3. If the scale is equipped with a printer, print ticket at each test load. If the device
will print only one load without returning to “zero,” check printer with at least four
different loads at convenient times during teSt..........ccooe v 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 [Tl g (oI W g U I o] o) Y2 G-S.5.6.

Check effectiveness of motion detection (See test procedure in Appendix C). ........... S.2.1.2.(a), S.2.5.1.(a),

4. If, during the conduct of the test, the performance of the device is questionable with
respect to the zone of uncertainty and the width of zero, additional tests may be
conducted to determing COMPIIANCE. ......cc.oiuiiiiiiiriee e s N.1.5. (1/1/86)* N,1.5.1.*,
S.1.1.1.
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Test Notes (cont.):

5. If the device is equipped with operational features such as manual weight entries,
programmable tare, multiple tare memory, weigh-in/weigh-out capability, or

multiple weighing elements, check proper operation and appropriateness. ................ G-UR.4.1, G-UR.4.2,
S.4.3.,S.1.12. (1/1/93)

(1/1/05), UR.3.9., See also
Appendix C for EPO 13

Test:

SAFETY REMINDER!!!

-  WEAR SAFETY SHOES

— USE PROPER LIFTING TECHNIQUES

1. Discrimination test at or near zero load, if deemed necessary and if environmental
conditions can be CONrOlIEd ... N.1.5. (1/1/86)*, N.1.5.1.*

2. Test for proper configuration of automatic zero-tracking mechanism, if device is so
equipped:

Scales manufactured between January 1, 1981 and January 1, 2007..........cc.cccve, S.2.1.3.1.
Scales manufactured on or after January 1, 2007 ........cccccoevviviiveieienn s se e, S.2.1.3.2.
MEaNS t0 diSADIE AZT ......oci e en, S.2.1.3.3. (1/1/01)

3. If equipped with a semi-automatic zero-setting mechanism (push button), test

effectiveness of motion detection unless the mechanism is enclosed in a cabinet. .......S.2.1.2.(a), See Appendix
C for EPO 13E (motion
detection)

Check proper design of tare auto-clear, if device is SO equIipped..........ccocveivrereennenn, S.2.3. (including auto

clear Note 1/1/83)
Note:  On a vehicle scale, this requires a complete weighing transaction that includes the
gross weight determination, input of tare, and net weight calculation.
4. Establish correct zero-load balance.

5. Increasing-load and shift (SECtION) tESt.........cooiiiiiiiie e, N.1.1., N.1.3.3.
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Test (cont.):

Minimum shift (section) test: Conduct at least one shift test with a minimum test load of 12.5 percent of
scale capacity anywhere on the load-receiving element using the prescribed test patterns and maximum test
loads specified below.

Prescribed test pattern: An area of 1.2 meters (4 feet) in length and 3.0 meters (10 feet) in width or the
width of the scale platform, whichever is less. When loading the scale for testing, one side of the test pattern
shall be loaded to no more than one-half of the concentrated load capacity before loading the other side. 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

For test patterns less than 1.2 meters (4 feet) in length: Determine the maximum loading by the
formula: [(wheelbase of test cart or length of test load + 48 in) x 0.9 x CLC]

For test patterns that exceed 1.2 meters (4 feet): The maximum test load applied shall not exceed
CLC x the largest “r” factor in Table UR.3.2.1. for the length of the area covered by the test load.

Multiple pattern loading: To test to the nominal capacity, multiple patterns may be simultaneously
loaded in a manner consistent with the method of use.

Test load: The maximum test load applied to the prescribed test pattern shall not exceed the con-
centrated load capacity (or for scales manufactured prior to January 1, 1989, the rated section capacity).

Other designs: Special design scales and those that are wider than 3.7 meters (12 feet) shall be tested in
a manner consistent with the method of use but following the principles described above.

Note: When testing scales manufactured prior to January 1, 1989, caution should be exercised when loading test
weights equivalent to the rated section capacity onto areas between sections.

Note: When loading the first section to be tested, it is recommended that observations be made at each increment
of test weight application.

6. Prescribed test pattern and test loads for combination vehicle/livestock scales with
MOTE than tWO SECTIONS. ....eiviveiiieiieeiet bbb N.1.3.3.2.

A minimum test load of 5000 kg (10,000 Ib) or one-half of the rated section capacity or CLC, whichever is
less, shall be placed, as nearly as possible, successively over each main load support as shown below. Two
section livestock scales shall also be tested consistent with N.1.3.7.
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@) O O
Pos. 1 Pos. 2 Pos. 3
Pos. 6 Pos. 5 Pos. 4

@) @) @

O = main load bearing point

7. RFI/EMI Test.To test for effects of EMI and RFI using equipment found at the site
in a manner that is usual and customary® G-N.2,, G-UR.3.2,,
G-UR.4.2., G-UR.1.2,,
N.1.6., T.1.1.,, T.N.9.*
8. Decreasing-load test, at one-half of maximum test [oad...........c.ccccvviviivciencniicninnenn, N.1.2.,, N.1.2.2.
9. Zero-1oad balanCe ChanNQE ..........coiiiiiiieiee e N.1.9, G-UR.4.2
10. Strain-load or substitution test on at least two SECLIONS; .........cccoceveriereriiiiie e N.1.11, N.1.12., N.3.
(See Appendix B for
EPO 13)
For strain-load tests:
Position vehicle or some other object, material, etc. of unknown weight on one end
of the load-receiving element of the scale. Use error weights to determine reference
point within the displayed division before adding test weights.
11. Discrimination test at maximum test load, if deemed necessary and if environmental
CONAItioNS are CONLIOTIEM. ......c..oiiiiiiiiee e N.1.5. (1/1/86)*,
N.1.5.1.*
12. Over capacity test (if practical).........ccooeiiiiiii i S.1.7.
13. Return to zero - check zero-load balance change.........c.cccoeveiiiiiiincnice e N.1.9, G-UR.4.2.

?Procedures have been developed by the Scale Manufacturers Association and were adopted by the National Conference on Weights and Measures as part of
the Final Report of the Committee on Specifications and Tolerances 63rd annual meeting, 1978. A revised SMA “Recommendation on Electrical Disturbance —
SMA RED-0499" are available at www.scalemanufacturers.org by selecting the link to SMA Standards on the SMA homepage. SMA intends this document as an
educational tool for manufacturers, distributors, inspectors, and customers.

Vehicle & Axle-Load Scales (Rev 09/14) Page 11 of 25
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2015 NIST EPO No. 13

Examination Procedure Outline for

Vehicle and Axle-Load Scales
Part 2 - Mechanical-Analog Indicating

It is recommended that this outline be followed for vehicle and axle-load scales equipped with weighbeams and/or
mechanical dials. Requirements that apply only to scales marked with an accuracy class are indicated with an
asterisk. Non-retroactive requirements are followed by the applicable date in parentheses.

SAFETY NOTES: See EPO 13, Part 1.

H-44 General Code and
Scales Code References
Inspection:

SAFETY REMINDER!!
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 caution when moving in wet, slippery areas.
Use personal protection equipment appropriate for the inspection site.

Position safety cones and warning signs if necessary.

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

activity.
1. POSItion Of BQUIPMENT. ....ocviiiie et seenne s G-UR.3.3.
2. Zero-load balance as foUNd.. ........ccoviiiiiic e S.1.1,S8.15.1,S8.2.1.1,,
S.2.1.2.,,URA4.1.

If the device is not indicating a zero-balance condition, the user should be made
aware of paragraph UR.4.1. and a warning issued if necessary.

3. Indicating and recording ElEMENTS. ........cccciueiiiiiiiiieee e e G-S.5.

LAV =T T | o= L S S.1.5.

POISES. ..ttt ettt bbbttt et e s S.1.6.

Graduations, indicators, capacity indiCation...........c.ccoeveivereereiine s S.1.3,S.1.4.,S8.1.7.

Scale division, value (d) and NUMDBEI(N).....ccceoviiriieie e S.1.2. (1/1/86)*, UR.1.,
UR.1.1.(b), UR.1.3.
(1/1/86)

Tare diviSION VAIUE .......oceiiiiiieicecee e S.2.3. (1/1/83)

TAre MECNANISIM ...ttt b bbbttt ee e e S.2.3.

DaMPING MEANS .....ctiitiieiie ettt ettt bbb bt st e st s e e be b sbe e S.2.5.

Adjustable COMPONEBNLS .....c.iiiiiiie bbb e S.1.10

Vehicle & Axle Load Scales (Rev 09/14) Page 13 of 25
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Inspection (cont.):

4. SUIBDITITY. oo G-UR.1.1, G-UR.1.2,,
UR.1., S.5.2. (1/1/86)*,
UR.1.1., UR.3.1.*%,
UR.3.2.
Customer readability, if applicable ..........ccooveieiiiiiii e G-UR.3.3.
Adjustable COMPONEBNLS .....c.iiiiiiie bbb S.1.10.
5. Design of weighing devices, aCCUFACY ClaSS ........ccccureririeiiiiie e S.5.%, S.5.4. (1/1/94),
S.1.10., G-S.8. (1/1/90),
G-UR.4.5.
T 1Y/ - Vg 1T SRS S.6.
Nominal capacity (SUItaDIlIty) ......c.ccooveieiiie e S.6.1. (1/1/89)
Nominal capacity must satisfy the relationship of:
nominal capacity < CLC x (N - 0.5),
where N = the number of sections in the scale
a. Marking requirements - all devices
IAENEIFICALION ....ecveie e e G-S.1.
Name or ID of ManuUFaCtUIer ..........cccvciiii i Retroactive
Model deSIgNation ........c.ccoeiiiiiiee e e Retroactive
LT LT 0 £ OSSOSO (2/1/03)
Nonrepetitive serial NUMDET .......ccviiiiiiece s (1/1/68)
Serial NUMDBET PrEFIX ...ciiiiiieieiie e (1/1/86)
Serial number — appropriate abbreviation...........cccccovvereiinieii s (1/1/01)
NTEP CC prefix and number (for devices that have an NTEP CC)................... (1/1/03)
Remanufacturer information, as appropriate:
name and 1D of remManUFACLUIET ........ccevviiviciiice e (1/1/02)
model number if different from original model number ..........c.ccccvevevnnnee. (1/12/02)
LBHEEIING. ettt et bbbt ae e s G-S.7.
Operational controls, indications, and features.........cc.ccoveeviereienieneieneseeseeas G-S.6. (1/1/77)
Visibility of identifiCation ... G-UR.2.1.1.
Interchange or reversal Of Parts ..o G-S.4.

b. Marking requirements - indicating element not permanently attached or covered

on separate CC (in addition to marking for all devices) ........ccccevvevevericrernrnnnn, S.6.3.
ACCUIACY ClASS ....iuviieieeeeieece sttt st r e e e sae e e (1/1/86)
[N To o TTa T Lo T o Lot | Y2 Table S.6.3.b. Note 18
Value of scale division with nominal capacity, if not apparent............c.ccccceve.ee. (2/1/83)
Value of "e" (if different from "d") ... (1/1/86)
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Inspection (cont.):

b. Marking Requirements (cont.)

Maximum number of scale diviSions (NMAX) ......ccooererirerieninneee e (1/1/88)
Concentrated l0ad capacity (CLC) ....cooouiiiiiieiiiireee et (2/1/89)
Section capacity (Sec Cap) (see note beloW).........ccceeiiiiiiiiiinccee e Retroactive

Combination vehicle (CLC)/railway scales (SeC Cap) .....cccevvereriererieienereniens (2/1/00)
Scales designed for SPeCial PUIPOSES.......ccevvreeieeieeieieiesie e sesre e e seesee e snens (1/1/86)

Note: Indicating elements manufactured prior to 1/1/89 are required to be marked with a section
capacity rating. However, it is acceptable for these devices to be marked with a CLC
instead. It is not permissible to substitute a section rating for a CLC on vehicle scales
manufactured or placed into service on or after 1/1/89.

c. Marking requirements - weighing/load-receiving element not permanently

attached or covered on separate CC (in addition to marking for all devices) .......... S.6.3.
Location of Marking Information. ..o S.6.2.
ACCUIACY ClASS ....eviieieieeieece ettt saesre e (1/1/88)
Nominal capacity on weighing/load-receiving element ...........c.ccoceovveneinnnnn. (2/1/89)
Maximum number of scale diViSIONS (NMmax) . ««-«xereereerreriieneneeneeeeeee e (1/1/88)
Minimum verification scale division (min OF O min)-«everververererienieeieieene e (1/1/88)
Concentrated load capacity (CLC) .....ccooeiiiieiierieere e (2/1/89)
Section capacity (Section Cap) (see note BElOW)..........ccovevrerciinenciiicieiiee Retroactive
Combination vehicle (CLC)/railway scales (Section Cap) .......ccocerevvrerevnennas (1/12/00)
Scales designed for special PUIPOSES........ccoiiieiiirieinie e (1/1/86)

Note: Weighing/load-receiving elements manufactured prior to 1/1/89 are required to be marked
with a section capacity rating. However, it is acceptable for these devices to be marked
with a CLC instead. It is not permissible, however, to substitute a section rating for a CLC
on devices manufactured or placed into service on or after 1/1/89.

7. Weighing and load-receiving elements ...........ccocevivviviireieicnie s S.4., UR.2.8.
AACCESS ...ttt ettt R R UR.2.5.
8. INSTAHALION ...t G-UR.2,, UR.2.3,,
UR.2.4.

SAFETY REMINDER!!
— If possible, observe normal weight determinations that are equal to or greater than the weight

of the test equipment and test weights to verify the adequacy of the scale supports!

9. Approaches
VENICIE SCAIES ....cveceiecc et reene e UR.2.6.1. (1/1/76)
AXIE-10A0 SCAIES ...t UR.2.6.2.
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Inspection (cont.):

10. Maintenance, use, and environmental factors.

Facilitation OF fraud ..........coeiiiii et e srre e G-S.2.
BNVITONIMENT ..ottt e re et re e st e e sar e e sabe e sabeesabeesaneesabeen G-UR.1.2.
(O] oLT - 1T F RS RTPPRURPRO G-UR.3.1, G-UR.3.2.
MAINTENANCE ...veeiiee ettt ettt st e e st e e st e e e tbeesbbeesaeeestbeesabeesbbeesaneesabeens G-URA4.
MaAXIMUM TOAA ....viiiiiicie et be e sre e s be e s be e ebeebeenbesree e UR.3.2.
Single draft vehicle WeIghing .......ccccvvviieieic e UR.3.3.
MINIMUM B0 .....eeiiicce ettt re e be e beenbeerae e UR.3.7.
SCale MOGITICALION ......eiivi ittt re e sre e sbeenas UR.4.3.
L1, ASSISTANCE ..veiiveiiiciieitie ittt ettt ettt ebe e ebe et e et e et esbeesbeesbeebesabesaeeebeeabeebeenbeenreeree e G-UR.4.4.

Pretest Determinations:

1.

Tolerances.

ACCEPtANCE/MAINTENANCE. ..v.vieviereiieriestese st e et e ste e re et e e ste st e resseereeneeneeseesrenres G-T.1.,G-T.2.

AN o] o] LTo7: 14T ) SRS T.N.2.1,, T.N.2.3.
PIINCIPIES ..ttt b et nee e nne e T.N.1.1, T.N.1.2.

Tolerance values:

Scale marked with an accuracy designation.

MainNtenanCe tOIEFANCES. ........ccvriiiiirieiiee s Table 6 (Class I11 L),

ACCEPLANCE TOIBIANCES. ... .ivviereeieice et T.N.3.2.

Sensitivity (nonautomatic indicating SCales)........cc.ccovevvrieveiiveieereere e T.N.6.,, T.N.6.1.,
T.N.6.2.

Discrimination (automatic indicating SCales) ..........cccoovvvvverieeiivenieenrececenns T.N.7.1.

Agreement of INAICALIONS .......c.coeiiviieie e T.N.4.1., T.N.4.2.,

T.N.4.3.,and T.N.4.4.,
(optional T.N.4.5.)

REPEATADITILY. ...o.veviieiececi s T.N.5.
Scale not marked with an aCcCuracy Class. .........coccovvreiiiineininee s T.1.1./Table T.1.1.
MaintenanCe tOIBIANCES. ........cviieieeee et T.N.3.1.
Table 6 (Class 111 L)
ACCEPLANCE TOIEIANCES. .. ...veivieieeiee ettt reenre s T.N.3.2.
Sensitivity requirement (SR) (nonautomatic indicating scales) ..........c.c......... T.21.,T.22.,T.27.,T.3.
Agreement of INAICALIONS .........cccoiiii i T.N.4.1., T.N.4.2.,
T.N.4.3.,and T.N.4.4.
Repeatability. ........cooiie i T.N.5.

Note: Many “T.N.” tolerances apply to unmarked vehicle scales. See NIST HB 44
Table T.1.1. for a list of applicable “T.N.” paragraphs applicable to unmarked
scales.
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Pretest Determinations (cont.):

2. Determine maximum test load to be applied during test: a test load not to exceed
marked Concentrated Load Capacity (or for scales manufactured prior to January 1,
1989, the marked Section Capacity) may be applied to any section or between any
two sections. A test load of 100 percent of capacity may be distributed over the entire
platform.

3. Minimum test weights and test 10adS .........ccccevvieiiiiieincecr e N.3., Table 4

SAFETY REMINDER!M!!
— 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.

Test Notes.

SAFETY REMINDER!!!
Carefully inspect electrical supply lines, cables, chains, hydraulic lines, etc., on test equipment
for wear or damage (e.g., electric weight carts, lifting equipment, etc.)!

Protect test equipment cables, power cables, hydraulic lines, etc., from damage during use!

Correct potentially hazardous conditions before use (e.g., obstacles, water or other slippery
conditions)!

Note: If the scale uses a beam indicating element (e.g., full- or type-registering beam), balance
small error weights on the platform, the smallest weight equal to the minimum tolerance
value and the total value of the weights being equal to the tolerance value at maximum

test load.
1. Check repeatability of, and agreement between, indications throughout the test.......... T.N.4. T.N.5,, G-S.5.4.
2. Recheck zero-load balance each time test load is removed. ..., N.1.9., G-UR.4.2.

3. If the scale is equipped with a type-registering (T.R.) beam or a printer,print ticket at
BACK TESE HOAG. ... ceeiceiicie ettt b e sre e b b enes G-S.5.6., UR.1.3.
(1/1/86)*,
G-S.5.2.2.(b)

Vehicle & Axle-Load Scales (Rev 09/14) Page 17 of 25



2015 NIST EPO No. 13
Vehicle & Axle-Load Scales Part 2 — Mechanical/Analog Indicating

H-44 General Code and
Scales Code References

Test:
SAFETY REMINDER!!!
-  WEAR SAFETY SHOES!
— USE PROPER LIFTING TECHNIQUES!
1. Sensitivity test at zero load (for weighbeams and balance indicators only) ............... N.1.4.

Discrimination (dials and balance indicators with graduations having a specific
A0z LTI T3] ) SR N.1.5. (1/1/86),* T.N.7.1.

2. Increasing-load and shift (SECTION) TEST. .......cerviiiiriirire s N.1.1., N.1.3.
a. If beam scale, test at not less than two points on each weighbeam.

b. If automatic-indicating scale, test at not less than three points on reading face,
including all possible quarters of the reading-face capacity. Test all unit
weights possible.

N.1.3.3.1.(a)
C.  MiINIMUM ShITEEEST ..eeiiiiii e e e s erbe e

e Minimum shift test: Conduct at least one shift test with a minimum test load of 12.5 percent of scale
capacity anywhere on the load receiving element using the prescribed test patterns and maximum test loads
specified below.

e Prescribed test pattern: An area of 1.2 meters (4 feet) in length and 3.0 meters (10 feet) in width or the
width of the scale platform, whichever is less. When loading the scale for testing, one side of the test
pattern shall be loaded to no more than one-half of the concentrated load capacity before loading the other
side. 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 3
1 sections 1 and 2 2 sections 2 and 3

e  For test patterns less than 1.2 meters (4 feet) in length: Determine the maximum loading by the formula:
[(wheelbase of test cart or length of test load <+ 48 in) x 0.9 x CLC]

e  For test patterns that exceed 1.2 meters (4 feet): The maximum test load applied shall not exceed CLC x the
largest “r” factor in Table UR.3.2. for the length of the area covered by the test load.

e Multiple pattern loading: To test to the nominal capacity, multiple patterns may be simultaneously loaded
in a manner consistent with the method of use.
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Test (cont.)

Test load: The maximum test load applied to the prescribed test pattern shall not exceed the concentrated
load capacity (or for scales manufactured prior to January 1, 1989, the rated section capacity).

Other designs: Special design scales and those that are wider than 3.7 meters (12 feet) shall be tested in a
manner consistent with the method of use but following the principles described above.

Note: When testing scales manufactured prior to January 1, 1989, caution should be exercised when loading test weights

equivalent to the rated section capacity onto areas between sections.

Note: When loading the first section to be tested, it is recommended that observations be made at each increment of test

weight application.

3. Prescribed test pattern and test loads for combination vehicle/livestock scales with more than two sections.

A minimum test load of 5000 kg (10,000 Ib) or one-half of the rated section capacity or CLC, whichever is less,
shall be placed, as nearly as possible, successively over each main load support as shown below. Two section
livestock scales shall also be tested consistent with N.1.3.7.

- D) (-
Position 1 Position 2 Position 3
Position 6 Position 5 Position 4

) O -

(O = Load Bearing Point

4. Decreasing-load test (automatic-indicating only), at one-half of maximum test load.
(for dials, test at no less than one-half dial-face capacity)..........ccccvvvviveivnrcrcrcnnnnnnn, N.1.2.,, N.1.2.2.

5. Strain-load or substitution test on at least two SECHIONS .........cccvvvveeicii i N.1.11., N.1.12., N.3,,

Vehicle & Axle-Load Scales (Rev 09/14)

T.N.3.11., T.N.3.12.

Strain-load Tests: Follow the procedures in Appendix B for EPO 13.
Tolerances apply only to the test weights or substitution test load.

Substitution Test:  Follow the procedures in Appendix B for EPO 13.
Tolerances are applied to the substitution test load.
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Test (cont.)

6. Sensitivity test at maximum test load (weighbeams and balance indicators only)...... N.1.4.

Discrimination (dials and balance indicators with graduations having a specific
VAIUE ONTY). ottt ettt et e s et s s e e e N.1.5. (1/1/86),* T.N.7.1.

7. Remove test load and determine any zero-load balance change...........ccccoeeveiciennns N.1.9., G-UR.4.2.

8. Remove error weights and establish correct zero-load balance.
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Appendix A - Maximum Values of Multiple Load Cell Scales
(Table values are in pounds.)

Full electronic scales

Example: For a vehicle scale with four sections (eight load cells) and a displayed scale division of 20 Ib, the
maximum value permitted for each load cell is 7.1 Ib. The calculation is shown below. If the value marked on the
load cell is less than or equal to the value computed for the vy, then the load cell is considered to comply with
T.N.8.1.3.

*
Vinin < d* _ 20b _ 200 7.071b roundedto 7.1lb
JIN 8 2.83
Scale Division (Ib)
No. g;'l-soad 1 | 2 | 5 | 10 | 20 | 5 | 100
Minimum v, rating for each cell (Ib)
2 0.71 1.41 3.54 7.07 14.1 35 70
4 0.50 1.00 2.50 5.00 10.0 25 50
6 0.41 0.82 2.04 4.08 8.2 20.4 41
8 0.35 0.71 1.77 3.54 7.1 17.7 35
10 0.32 0.63 1.58 3.16 6.3 15.8 32
12 0.29 0.58 1.44 2.89 5.8 14.4 29
14 0.27 0.53 1.34 2.67 5.4 13.4 27

Mechanical Scales with single load cell

Example: Calculate the multiple of the lever system from the ratios marked on the levers. Suppose the multiple for
a vehicle scale is 400:1 and that the scale has a scale division of 20 Ib. Then the maximum value for the v, of the
load cell is 0.05 Ib. The calculation is shown below. If the load cell is marked with a v, less than or equal to the
calculated value, then the load cell is considered to comply with T.N.8.1.3.

d* 201b

V.. < = = 0.051b
"7 JUN x(scalemultiple) /1 x 400
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Appendix B - Strain-Load and Substitution Load Method of Testing
(Excerpt from NBS Handbook 94 — Out-of-print)
and

Strain-Load Testing Using Error Weights
(Excerpt from OWM Newsletter Archive)

When Test-Weight Load is Inadequate. In the test of a large-capacity scale where the amount of test weights
available is less than the "used" or full capacity of the scale, it is necessary for the inspector to resort to a
substitution method of test (which may be referred to as a “build-up” or “step” test), or to the use of from one to
several “strain” loads in addition to the available load of test weights. The former method is generally the better
when carefully carried out but will usually consume a considerably greater amount of time than the strain-load
method.

Substitution Method of Testing. The principle of the substitution method of test is the successive substitution for
the test-weight load of a load of any available material, whereby a total known load of any number of times the
value of the available test weights is gradually built up, the scale under examination being utilized for the
determination of each substituted load. For example, assume a 40 000-pound vehicle scale that must be tested with
only 10,000 pounds of test weights. The test would be made in the ordinary way up to the point where the
distributed load on the platform is 10,000-pounds - all of the available test weights. By means of small weights
and/or the movement of a poise, if necessary, the scale would then be brought to a readily reproducible condition of
balance, such as the exact coincidence between the indicator and some graduation, or a weighbeam that just fails to
“bump” when released. Then the 10,000 pounds of test weights would be removed, great care being exercised not to
disturb the scale mechanism in any way that would affect the balance condition, and any material available would be
carefully added to the platform until the former condition of balance had been reproduced; assuming the scale under
test to be capable of repeating its indications, it is apparent that there would now have been added to the platform
just 10,000 pounds of material within that degree of accuracy determined by the ability of the scale to duplicate the
original balance condition. In other words, there would now be available 20,000-pound known load consisting of
10,000 pounds of test weights and 10,000 pounds of other material. If now any poise that had been moved were
restored to its original position and any small weights that may have been utilized in establishing the reproducible
balance condition were to be removed, the scale would be in just the same condition as though the test had just been
started with 20,000 pounds of test weights and had proceeded to the point where 10,000 pounds of that amount had
been used.

The test would then proceed as before until the platform load reached 20,000 pounds, when another substitution
would be made in the same manner as has been outlined. [No more than three substitutions shall be used during
substitution testing, after which the tolerances for strain load tests shall be applied to each set of tests. (HB 44 2.20
Table 4 Note 2)]

It may well be repeated that in making these substitutions the greatest care must be exercised each time weights are
removed and material is added, to avoid disturbing the scale mechanism in any way that would affect the balance
condition; similar care must likewise be used in establishing and duplicating the balance condition on which the
substitution depends for its accuracy. Some error is inevitable at each substitution, and unless this error is held down
to a minimum, the accumulated error after several substitutions may reach serious proportions.

Another caution that must be observed during a substitution test is never to change the adjustment of the regular
balancing means of the scale during the progress of the test. When a temporary balancing operation is made
necessary in order to establish a reproducible balance condition prior to removal of the test-weight load, the
inspector must always restore the original conditions that prevailed when the scale was originally balanced at zero
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Appendix B (continued)

after the substitution is completed and before proceeding with the test; this cannot be done with precision if the
adjustment of the regular balancing means has been changed, hence the instruction that these temporary balancing
operations be performed by means of poise movement or weights added to platform or counterpoise hanger. When a
full-capacity beam scale has an error of overregistration and is equipped with a notched fractional bar, it may be
necessary to accomplish this temporary balancing by setting the fractional poise out one or more notches until the
beam is balanced low, and then adding enough small weights to the platform to produce the desired balance; when
an automatic-indicating scale has a similar error, enough small weights may be added to the platform to bring the
indicator into coincidence with the next forward graduation so that a precise reading can be made®

Strain-Load Method of Testing. (NBS Handbook 94 discussion on Strain-Load Method has been deleted. WMD
recommends using the procedure outlined in the newsletter article following the excerpts of Handbook 94.)

Tolerance Application on Substitution and Strain-Load Tests. There is an important difference between the
substitution method and the strain-load method in the manner of applying the tolerances. In the substitution method,
the entire load on the load-receiving element of the scale at the time of making any test observation is regarded as
known load, and any observed error is an error on the total load on the scale. In the strain-load method, observed
errors are errors on the test-weight load only, since before each application of the test-weight load the strain load of
unknown value has been balanced out; accordingly, the tolerances to be applied are to be selected according to the
value of the test-weight load in each instance of an accuracy observation under the strain-load method.

Strain-Load Testing Using Error Weights
(Excerpt from OWM Newsletter Quarterly Archive at http://www.nist.gov/pml/wmd/pubs/upload/A-009.pdf
or http://www.nist.gov/pml/wmd/pubs/newsletter-archives.cfm)

In the strain-load test of a scale, an unknown quantity of material or objects is applied to the load-receiving element
of a scale to establish a reference load to which test weights are then added. The strain-load test is used to determine
the accuracy of a portion of the total weighing range of a scale. Field personnel frequently utilize strain-load tests
when testing large capacity scales so that accuracy can be verified in the weighing ranges where many of these
scales are typically used. Strain-load tests are also frequently utilized when the amount of test weight available for
testing is less than the minimum test loads required under Table 4 of the Scales Code in NIST Handbook 44.

To properly perform a strain-load test, error weights should be used to determine a reference point for the unknown
load prior to adding the test weights to complete the test. Failure to determine a specific reference point using error
weights can cause unacceptable errors in the performance results of this particular test. OWM frequently receives
inquiries regarding the use of error weights in testing scales. The paragraphs below describe procedures for
conducting strain-load tests, including procedures for determining necessary reference points, on scales having beam
and digital indication.

3 See the OWM article on the use of error weights at the end of this appendix to determine the breakpoint between adjacent
scale divisions on an electronic or mechanical automatic indicating scale.
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Appendix B (continued)

Using Error Weights on a Digital Scale. To perform the strain-load test on a scale having digital indications, error
weights are used to establish, as a reference point, the center of the displayed division representing the unknown
load. Once the center of the displayed division has been established, test weights can then be added and scale errors
determined by direct reading of the indication. The procedure for conducting a strain-load test on a scale having
digital indications is as follows:

1.

8.

9.

Apply 10 error weights, each having a value of 0.1 d, to the platform and zero the scale.

Apply the unknown load. Record the displayed value and identify it as the weight of the unknown load.

Remove error weights from the platform in 0.1 d increments until the indication just begins flashing to the
next lower division.

In a separate location on the platform begin a second group of error weights by adding back all of the error
weights that were just removed in the previous step.

Continue adding additional error weights to this second group in 0.1 d until the displayed indication just
begins flashing to the next higher division.

Total the error weight in the second group and remove one-half of it from the platform. Doing so places the
indication at the proper reference, i.e., in the center of the displayed division and properly establishes your
reference point for the strain-load test.

Apply known test weights in predetermined increments or all at one time.

Add the weight of the unknown load (determined in step 2) to the value of the known test weights applied.

Scale error is determined by subtracting the summed value from step 8 from the displayed indication.

After performance results have been determined and recorded for all of the test weights, return weights equal to one
division to the scale platform, remove the known test weights and the unknown load, and verify that the scale returns

to zero.
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Appendix C - Tests for Motion Detection

A digital electronic device must have a motion detection capability that prevents the device from zeroing (push-
button zero) or taring (pushbutton tare) part of a load when the semi-automatic zero or tare key is activated at the
same time that a load is added, changed, or removed from the scale.

A digital electronic scale equipped with a printer must have a motion detection capability that prevents the scale
from printing weight values before the weight display has stabilized within specified limits. This reduces the
possibility of recording incorrect weight values. The limits for motion detection are:

(a) plus or minus 3 scale divisions for:

axle-load,

railway track,

vehicle scales,

combination vehicle/livestock scales,

combination vehicle/railway track scales and

hopper (other than grain hopper) scales with a capacity exceeding 22 000 kg (50 000 Ib); and

~o o0 T

(b) plus or minus 1 scale division for all other scales.

The following procedure is recommended to test the effectiveness of motion detection for printing, push-button zero,
push-button tare, and storing a weight value in a memory register.

For higher capacity scales, apply or remove a load of greater than 15d while activating the following functions (e.g.,
pressing the applicable pushbutton, switch, etc.):

— semiautomatic (pushbutton) zero-setting,
— semiautomatic (pushbutton) tare,

— storing a gross, net or tare weight value, or
— printing a ticket, receipt, invoice, etc.

It is important to insure that peak oscillations of greater than 15d are induced. These tests can usually be performed
as test weights are being placed on or removed from the weighing/load-receiving element.

Indicated, stored, and recorded weight values must be within 3 divisions (3d) of the value obtained under static

conditions for vehicle, axle-load, and railway track scales.  All recorded values shall be within applicable
tolerances.
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Examination Procedure Outline for

Belt-Conveyor Scale Systems

Introduction

It is recommended that this outline be followed as minimum criteria for examining belt-conveyor scale systems.
This document has been prepared as a guide for determining if devices are correct and suitable for commercial
service for owners, users, operators, service agencies and officials with statutory authority. 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 to 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 Material Safety Data Sheets (MSDS)

Electrical Hazards Nature of Product

Emergency Procedures Personal Protection Equipment

e.g.,
Safety Shoes, Safety Aprons, Respirators,
Gloves, Barrier Cream, etc.,, if deemed
necessary.

Eye Protection
Fire Extinguisher

First Aid Kit Hard Hat -- for protection from overhang in

e rear of vehicle tank truck
Lifting

L ocation Safety Cones/Warning Signs

also: Wet/Slick Conditions, Hazardous Materials, Traffic, Obstructions and
Overhead Hazards
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SAFTEY 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.

H-44 General Code and
BCS Systems Code
References

Pre-Test Inspection — Installation:

1. General Considerations:

SEIECLION ... s G-S.3., G-UR.1.1.
INSEAITALION ... G-UR.2.
Protection from eNVIFONMENT..........coiiiiiieiene e G-UR.1.2.
UR.2.1.
Foundation, supports, and CIEArANCE. ..........ccevereieirsese e G-UR.2.1., UR.2.2.(a)
ACCESS t0 WeIghiNg EIEMENTS. ......ccviiiiiiieie e G-UR.2.3.
A belt-conveyor scale manufactured after January 1, 1981 shall be installed so that
material tests can be conveniently conducted............ccooeiiiiniiiiiiiiinice U.R.1.3.
Retention of Maintenance, Test, and Analog or Digital Recorder Information........... UR.2.6.
Notification of COMPIANCE. ........ccooiiiiii e UR.4.
2. Material handling .......ccooviiie e G-UR.2.1., G-UR.3.2,,
G-URA4.1.

Inspect the entire material handling system, from load point to the discharge,
inspecting all hoppers and transfer chutes, to ensure that there is no buildup of
material or spillage that might create problems with normal measurements and
material test results.

Material buildup in the hoppers or chutes must be removed prior to testing. Spillage
must be removed and the cause of the spillage repaired prior to the test.

Verify that device meets all performance requirements when all associated or non-
associated equipment is operated during testing (i.e., metal detectors/magnets,
product additives, sampling equipment).

Magnets must not be located in close proximity to the scale area. Material additives
not included as part of the product description must be introduced to the flow of
product downstream from the belt-conveyor scale area. "Sweep-type" samplers are
recommended to be located a minimum of 18 meters (60 feet) from the center of the
belt-conveyor scale weigh area.
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H-44 General Code and
BCS Systems Code

References

Pre-Test Inspection — Installation (cont.):

3.

4,

Scale Conveyor
If practicable, the scale should be material tested to determine the as-found accuracy
of the scale before conveyor inspections and corrections are made.............ccccccceeenene

Inspect the entire conveyor. The inspection should include checking for damage,
malfunctions, or wear in: chutes; belting; infeed skirting; tail pulley; impact idlers;
troughing idlers; training idlers; return idlers; bend pulleys; snubbing pulley; head
pulley; belt scrapers; take-up device; take up weight; support steel; feed points;
clearances; guard devices; and the CONVEYOr driVe. ........cccceveveiesene s

Inspect all idlers of the conveyor, both loaded and unloaded. If the belt will not
conform to the requirements of NIST Handbook 44 installation requirements or
faulty bearings are found then this must be corrected............ccocoviiiiininiiiciiiee

Inspect the skirt boards at the infeed point for proper alignment. If any spillage at
this point exists, adjustments must be made to eliminate all spillage prior to the
MALETTAIS TEST. ...ttt bbb

The conveyor structure must be rigid in design to prevent vibration and significant
AEFIECHION. ..

Inspect the Take Up Unit, the bend pulley must travel freely when the belt is running
and Not bottom QUL At SEAMT UP.....c.viviieiiicisiesc e

Inspect the Drive unit for slippage or spillage, which must be corrected before
TESEING DEOINS. ...ttt bbbt e et e

Scale

Inspect the weigh area idlers for worn bearings and belt alignment. The weigh area
idlers should freely rotate and have no signs of material build-up, holes in the rollers,
or corrosion. Excessive noise from the idlers indicates friction or worn bearings that
may also affect scale performance. Inspect any load cell stay rods or flexure plates
for distortion Or DINAING. .....cooiiie e

Inspect the speed sensor; if the speed sensor is mounted on a non-driven bend pulley,
it should be on the clean side of the return belt. Also check the bend pulley wrap to
ensure positive contact. Check for material build-up on the speed sensing pulley,
ensure sensor coupling is secure and has no worn bearings. The sensor should be
corrected if a loose bearing exists on the shaft. ............ccoceoiniii

Inspect the weighbridge support steel and bracing for the load cells and weighbridge.

Belt-Conveyor Scale Systems (Rev 09/14)

UR.1.3. (1/1/1981),
UR.3.1.

UR.1L.

UR.1.2. (m)

UR.1.2., UR.1.2. ()

UR.1.2. (a)

UR.1.2. (d)

UR.1.2.

UR.1.2.

UR.14., G-UR.4.2.

UR.1.2. (i)
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H-44 General Code and
BCS Systems Code

References

Pre-test Inspection — Installation (cont.):

Inspect belt alignment. The belt must not extend beyond the edge of the idler roller UR.1.2. (m)
in any area of the conveyor, either empty or loaded and must not touch any structure
on the return side. Verify that belt is tracking properly on idlers and rollers. Belt (or
sections of belt) should not deviate excessively in its tracking location on the idlers
or rollers during reVOIULIONS. ..........cciviieieice e

Inspect belt composition and maintenance. Belt should not exhibit excessive wear or UR.1.2. (K)
extreme variation in uniform composition. The belt should make contact with all the
rollers in the weigh area empty and l0aded. ...........cocooiiiiinieie i

Based on observations, corrections must be made to the scale or the area surrounding UR.3.1. (b)
the scale if foreign material adheres to the scale structure at any time during normal
operation and MAtErials tESES. .......iviivireierie e

Pre-Test Inspection — Scale:

1. ldentification.

1.1. Manufacturer's name or trademark, model number, and serial number on major
COMPONENES. ..tteutteute et etee bt e bt ettt e sbe e b e et e esbesbe e sbe e s beeebeebesseeabeesbeeabeanbeanbesnnenbeens G-S.1.

2. Design of indicating and recording element

2.1. Units installed after January 1, 1986 must be equipped with a recording element

and a rate of flow indicator and reCOrder. ..........cccuveiiirineiinenee e S.1.1.
3. Marking FEQUITEMENTS. ......c.eiiiieeiti ittt ettt sb bbbt seesbe b b S.4.
3.1. Rated capacity - units of weight per hour, both maximum and minimum. ............ S.4. (a)
3.2. The value of the scale diVISION. .......c.coeieiiriiise e S.4. (b)

3.3. The belt speed in terms of feet or meters per minute at which the belt will S.4. (c)
deliver the rated CAPACILY. ......cccviviiieciercre e

3.4. The belt load in terms of pounds per foot or kilograms per meter (determined by S.4. (d)
A E Y AT IR 1) ) RS

3.5. On all new units installed after January 1, 1986, the operational temperature
range if it is other than - 10 °C t0 40 °C (14 °F t0 104 °F). .coccveovviviivceicre e S.4. (e)

3.6. For units installed after January 1, 1986 check that the rated belt speed and
material loading of the Scale is within the parameters outlined in the
manufacturer's certificate of conformance. ..., S.1.5.(1/1/1986), S.2.3,,
UR.2.4.
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H-44 General Code and

BCS Systems Code
References

Pre-Test Inspection — Scale (cont.):
3. Marking requirements (CONL.). ...oo.iiiiiiiiiee ettt e sae s S.4.
3.7. Visibility of Identification and other required markings, including identification
OF SCAIE ArBA. ...t e G-UR. 2.1.1. UR.1.2. (k)
4. Provisions for Sealing

The MWT shall not be resettable without breaking a security means for devices
manufactured after January 1, 1986. .........ccccververeiiriereie e S.1.7. (1/1/1986)

Provisions shall be made to seal access to load cell and integrator calibration
adjustments. Devices manufactured after January 1, 1999 are permitted to have an
approved means for providing security such as a data change audit trail available to
the inspector at the time of INSPECLION.......cooiiiiiiii i S.5. (1/1/1999)

Pre-Test Determinations:
1. Determine if the conveyor scale is suitable for the amount of product weighed.

1.1. The belt-conveyor scale system may be operated between 20 and 100 percent of
its rated capacity. Record the maximum and minimum feed rate and run time it
takes to deliver a test load. Determine the percentage of rated capacity. .............. UR.2.

Example:

The scale has a rated capacity of 500 tph.
A test load of 80 tons was delivered in 15 minutes.

60 minutes (in one hour)
15 minutes

x test load = 4 x 80 tons

4 hours x 80 tons = 320 tons in one hour or tph (feed rate in tph)

ggg :pﬂ x 100 = 64 %  (feed rate as a percentage of scale capacity)

The above example could also be stated as follows:

80 tons 60 minutes _ 320 tons
15 minutes X 1 hour =~ 1hour
320 tph X ~ 64%

15 minutes 100
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H-44 General Code and
BCS Systems Code

References

Pre-Test Determinations (cont.):

1.2. Delivered quantities of less than the minimum test load shall not be considered a
Valid WEIGHMENL. ..o UR.2.2.

1.3. Material must not slip on the belt due to the angle of belt incline, belt speed or
loading process. Material slipping backwards (in the opposite direction of belt
travel) on an inclined belt-conveyor scale results in material being weighed
MOTE thAN ONCE. ...eveeieceie ettt eene e e e nnenrs UR.1.2. (h), UR.1.2. (I)

2. Recording Elements and Recorded Representations
2.1. Recorded representations, GENEral...........ccocoiiieiiiinieeie e G-S.5.6.

2.2. The value of the scale division of the recording element shall be the same as S.1.4. (1/1/1986)
that of the indicating 1emMENt. ..........coe i

All of the information in (a) and (b) must be recorded for each delivery for
systems installed after January 1, 1994. .........cooiiiiiiiii i S.1.4. (1/1/1994)

The belt-conveyor scale system shall be capable of recording the results of S.1.4.1. (1/1/2004)
automatic or semi-automatic zero load test installed after January 1, 2004. .......

2.3. Rate of flow indicators and reCOrders..........covvvviirieeieere e S.1.5.  (1/1/1986)

a) The belt-conveyor scale system shall record the unit of measurement
(i.e., kilograms, tonnes, pounds, tons, etc.); the date; and the time.

b) The belt-conveyor scale system shall record the initial indication and the
final indication of the master weight totalizer and the quantity.

3. Value of the SCAIE AIVISION. ........covuieiiiccie et sbe s e sre e S.1.3.

3.1. Scales installed after January 1, 1986 must have a scale division not greater

than 1/800 of the minimum totalized load (0.125 percent).......c.cccceeveveiencrennens S.1.3.1.(1/1/1986)
3.2. Scales installed before January 1, 1986 must have a scale division not greater

than 1/1200 of the minimum totalized 10ad............ccccccvireiniiciice S.1.3.2.

Example:

Belt Scale Capacity = 1000 tons per hour (tph)
Max. Smallest Unit = 1000 tph x 1/1200 = 0.83 ton — rounded to 0.50 ton.

Note that 0.83 is rounded down to 0.50 to coincide with the MWT minimum
increment requirement. Rounding to the nearest increment of 1.00 ton does not
comply with the requirement.
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Pre-Test Determinations (cont.):

4. Determine the minimum amount of material to pass over the belt-conveyor scale for
MALETTAIS TS, ettt ettt st et sa et sre e N.2.3.

Each test is to be run for not less than:

(a) 800 scale divisions,
(b) the load obtained at maximum flow rate in one revolution of the belt, or
(c) at least 10 minutes of operation.

For applications where a normal weighment is less than 10 minutes (e.g., belt-
conveyor scale systems used exclusively to issue net weights for material
conveyed by individual vehicles and railway track cars) the minimum test load
shall be the normal weighment that also complies with (a) and (b).

The official with statutory authority may determine that a smaller minimum
totalized load down to 2 % of the load totalized in 1 hour at the maximum flow
rate may be used for subsequent tests, provided that:

1. the smaller minimum totalized load is greater than the quantities specified in
(a) and (b), and

2. consecutive official testing with the minimum totalized loads described in
N.2.3. (a), (b), or (c) and the smaller minimum test load has been conducted
that demonstrates the system complies with applicable tolerances for
repeatability, acceptance, and maintenance.

5. Reference scale and reference material

5.1. The containers used in the material test should be inspected. They may be
railroad cars, trucks, hoppers, or barges. They must not leak and should be
large enough so that overloading or spillage does not occur. .........ccccccevvirnene N.3.2. (@)

5.2. Determine accuracy of reference scale. It is preferable to verify the accuracy
of the reference scale within 24 hours of the weight determination of the
material used for the belt-conveyor materials test. (For vehicle scales refer to
test procedure in NIST Examination Procedure Outline Numbers 13 and
13E)

The quantity of material used to conduct a material test shall be weighed ona N.3.2. (d), N.3.2.1.
reference scale to accuracy Within 0.1 9%6.......cccceeiiiiiiiiiiieiecee e

5.3. After the reference scale test and before commencing the belt scale materials
test, attempt to establish the weight of a reference load. This reference load
can be used to re-verify the reference scale after the reference scale test N.3.2. (e)
equipment has left the teSt SIte. ....c.covevv v
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Pre-Test Determinations (cont.):

6. Material teSt CONAITIONS. .......cc.eiiiiiiiieiee et e N.3.2. (f)
Note (record) the following conditions before starting the test.

—  Current weather and temperature.

— Check security system to determine if any metrological integrity items have
been changed.

—  The “as found” zero and span numbers.

— The “as found” auto zero track deviation from zero.

— The zero-load repeatability test, before and immediately after the official
materials test.

7. Determine tolerance requirements

A A=) (o T I £ PSPPI N.3.1.2.
A series of zero-load tests shall be carried out immediately before conducting
the simulated load or materials test until the three consecutive zero-load tests
each indicate an error which does not exceed + 0.06 % of the totalized load at
full scale capacity for the duration of the test. No adjustments can be made
during the three consecutive zero-load test readings.

Example: Belt-conveyor scale capacity: 700tph
Test duration: 3 minutes
Calculate permissible error zero test error:

(0.06/100) x 700tph x (3min/60min) = 0.021 tons
7.2 Zero stability following a materials test. ..........cccovieririenieeiieeieeseess s T.1.1.

The change in the accumulated or subtracted weight during the zero-load test
shall not exceed 0.12 % of the totalized load at full scale capacity for the
duration of that test. (See the example above but using 0.12% to replace
0.06 %.) If the range of zero adjustments during a complete (official)
verification test exceeds 0.18 % of the totalized load at full scale capacity for the
duration of the zero-load test, the official with statutory authority may establish
an interval for zero-load testing during normal operation.

7.3. Check For Consistency of the Conveyor Belt Along Its Entire Length. ................ N.3.1.3.

During a zero-load test with any operational low-flow lock-out disabled, the
absolute value of the difference between the maximum and minimum totalizer
readings indicated on the totalizer during any complete revolution of the belt
shall not exceed 0.12 % of the minimum test load.

Note: The end value of the zero-load test must meet the + 0.06 % requirement
referenced in the “Test for Zero Stability.”
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Pre-Test Determinations (cont.):
T4, MALEEIAIS TESE. ...vcviiiiciicie et T.L

Maintenance and acceptance tolerances on the materials test, relative to the
weight of the material, shall be 0.25 percent (1/400) of test load.

7.5. Repeatability TEST. ....c..o it T.2.

Tolerance Values, Repeatability Tests. — The variation in the values obtained
during the conduct of materials tests shall not be greater than 0.25 % (1/400).

Test:
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. Zero-load tests.

If the belt has been idle 2 hours or more, run empty for 30 minutes if temperature is
5°C (41 °F) or above (longer if temperature is less than 5 °C (41 °F) before starting
thE ZEFO-10AG TESL. .. vt N.3.1.

(@) Determination OF ZEr0: .....ccvcceieii et
For belt-conveyor scales with electronic integrators, the test must be performed
over a period of at least 3 minutes and with a whole number of complete belt
revolutions. For belt-conveyor scales with mechanical integrators, the test shall
be performed with no less than three complete revolutions or 10 minutes of
operation, WhiCheVer iS greater. ..........coeiiiiiiiieieeie e N.3.1.1.

(b) Test of Zero Stability:
A series of zero-load tests shall be carried out immediately before conducting
the simulated load or materials test until the three consecutive zero-load tests
each indicate an error which does not exceed + 0.06 % of the totalized load at
full scale capacity for the duration of the test. No adjustments can be made
during the three consecutive zero-load test readings. ........cccccoevvivrveiiereereveseneens N.3.1.2.

Check For Consistency of the Conveyor Belt Along Its Entire Length.
During a zero-load test with any operational low-flow lock-out disabled, the

absolute value of the difference between the maximum and minimum totalizer
readings indicated on the totalizer during any complete revolution of the belt
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H-44 General Code and

BCS Systems Code
References
shall not exceed 0.12 % of the minimum test 10ad. .........c.cccoeiiiiiciie s N.3.1.3.
Test (cont.):

Note: The end value of the zero-load test must meet the + 0.06 % requirement
referenced in the “Test for Zero Stability.”

Any changes in the zero reference will result in the action taken listed in
UR.3.2.(c) for testing between official tests and during official tests.

2. Material test.
2.1. At the start of the test, write down the starting totalizer reading. Pass material
over weigh belt using either pre-weighed material with controlled delivery or
weigh material delivered from the belt...........cccoovviviieieii e, .N.3.2.

Record the maximum and minimum feed rates during the delivery of the
materials. Calculate the average feed rate.

2.2 Number of test runs and fIOW Fates. .......coveveiiiiieicce e .N.2., N.2.1.
Initial Tests:

A belt-conveyor scale system shall be verified with a minimum of two test runs
at each of the following flow rates:

(@) normal use flow rate,
(b) 20 % of the maximum rated capacity, and
(c) anintermediate flow rate between these two points.

Test runs may also be conducted at any other rate of flow that may be used at
the installation.

Or:

A minimum of four test runs may be conducted at only one flow rate if
evidence is provided that the system is used at a single flow rate and that rate
does not vary in either direction by an amount more than 10 % of the normal
flow rate that can be developed at the installation for at least 80 % of the time.

Belt must be loaded so that the rate of flow indicator is maintained between
20% and 100% of rated CAPACILY. ........ccerreririreice e UR.2., UR.1.2.(l)

Permanent means shall be provided to produce an audio or visual signal when the
rate of flow is equal to or less than 20 % and when the rate of flow is equal to or
greater than 100 % of the rated capacity of the scale. Different feeders or different
feed rates may require additional materials tests. ..........cooviririiiiinei e S.1.5. (1/1/1986)
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H-44 General Code and
BCS Systems Code

References

Tests (cont.):

N.2.2.

Subsequent testing shall include testing at the normal use flow rate and other flow
rates used at the installation. The official with statutory authority may determine
that testing only at the normal use flow rate is necessary for subsequent verifications
if evidence is provided that the system is used to operate:

(@) at no less than 70 % of the maximum rated capacity for at least 80 % of the
time (excluding time that the belt is unloaded), or

(b) with a normal use flow rate that does not vary by more than 10 % of the
maximum rated capacity.

Example: If a belt-conveyor scale system has a maximum rated capacity of 200 tons
per hour (tph), and the normal use flow rate is 150 tph (75 % of the maximum rated
capacity), no testing at additional flow rates is required provided the flow rates
remain above 140 tph for more than 80 % of the time. If the same device were
operating with a normal use flow rate of 130 tph, it is operating at 65 % of the
maximum rated capacity. Testing at flow rates in addition to the normal use flow
rate would be required if the normal use flow rate varies by more than 20 tph (10 %
of the maximum rated capacity).

2.3. Compare net weight of material passed over belt as shown by belt totalizer with
net weight established by reference scale and determine error. Refer to the table
in UR.3.2. to determine what action is necessary based on the error observed...... T.1.

Example: Calculate error and tolerance when 101.7 tons of pre-weighed material
is passed over a 500 ton per hour belt scale and the final totalizer reading is 101.9
tons.

Belt totalizer reading: 101.9 tons (indicated net weight)
Pre-weighed material: 101.7 tons (weight determined on the reference scale)

Error = + 0.2ton
% Error = (+0.2 tons/101.7 tons) x 100 = 0.197 percent
% Error = +0.197% (complies or meets tolerance)

Tolerance: +/-0.25 %
The above calculations may also be made using the following steps:

% Error = [(Indicated net weight — Reference weight)/Reference weight] x 100
% Error = [(101.9 - 101.7) / 101.7] x 100 = +0.197%

(Range of allowable totalizer readings 101.4 to 102.0 tons )
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Test (cont.):

3. Repeatability test. Any subsequent material testing should consist of at least 2
individual tests to determine repeatability of scale and must repeat within 0.25% on
all tests. The results of all these tests shall be within tolerance limits and shall not
D8 AVEFAGE. ..o T.2,N3.2.

4. Simulated test. A simulated test, as recommended by the manufacturer, shall be
performed within 12-hours after a material test has established scale accuracy.
Record the established factor that relates the results of the simulated load tests to
the results of the materials tests. Results of the simulated load test shall repeat

WILhIN 0.1 PEICENL. ....viiiie ettt bbbt see e e N.3.3. N.3.3.(c)
UR.3.1.(d) UR.3.1.(f)
5. Post-test inspection of the conveyor and the material handling system. ............c.ccocce.. N.3.2. (8),(c),UR.2.5.

Walk through the complete system from load point to discharge, inspecting all
hoppers, feeders, belts, and transfer chutes for spillage and build up of material.

Any spillage occurring during the material test should be noted and reported,
however insignificant the spillage may seem.

Any material build up on the scale structure or belt should also be noted and
reported.

If material build up or spillage that occurred during the material test is determined to
be large enough to have biased the test and the actual weight cannot be determined
from a traceable standard then the test is not valid.

This includes test material that may have been left in the containers during the
unloading process.

Page 12 of 12 Belt-Conveyor Scale Systems (Rev 09/14) DRAFT



2015 NIST EPO No. 16

Examination Procedure Outline for

Automatic Bulk Weighing Systems

It is recommended that this outline be followed for automatic bulk weighing systems (ABWS’s); that is, weighing
systems adapted to the automatic weighing of a commodity in successive drafts of predetermined amounts automatically

recording the no-load and loaded weight values and accumulating the net weight of each draft. 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.

This outline is comprised of four separate parts plus three supplements. The title and a description of the information
contained in each of those parts and supplements are as follows:
1. EPO No.16 Examination Procedure Outline for Automatic Bulk Weighing Systems — This document contains
the outline of NIST Handbook 44 references for examining automatic bulk weighing systems.
2. EPO No. 16 Appendix A Description of Test Methods — This document describes three different test methods
that may be used to conduct a performance test on an ABWS and provides guidance on which method to apply.
3. EPO No. 16 Appendix B High-Level Steps to Performing the Increasing-Load Test Using the Substitution or
Alternative Substitution Test Method - This EPO recognizes two acceptable types of substitution test loads
used in testing, those that are exact and those that are not. Appendix B describes the high level steps to
performing the increasing load test on an ABWS using either type of substitution test loads.

a. EPO No. 16 Appendix B (Supplement 1) Applying the High-Level Steps of the Substitution and
Alternative Substitution Test Method - This document is a supplement to Appendix B and provides
detailed instructions on applying each of the high-level steps that are identified in that appendix.

b. EPO No. 16 Appendix B (Supplement 2) Determining Scale Error When Applying the Substitution
Test Method — This document is also a supplement to Appendix B and further clarifies how scale
error is determined from results obtained using exact substitution test loads. This supplement also
provides an indication of how results of a test using exact substitution test loads may be recorded.

c. EPO No. 16 Appendix B (Supplement 3) Determining Scale Error When Applying the Alternative
Substitution Test Method — This document is also a supplement to Appendix C and further clarifies
how scale error is determined from results obtained during testing using substitution test loads that are
not exact. This supplement also provides an indication of how results of a test using substitution test
loads that are not exact may be recorded.

4. EPO No. 16 Appendix C Definitions — This document provides definitions of terms that have special meaning
when used in any of the various parts of the EPO.

The Grain Inspection Packers and Stockyards Administration (GIPSA) is provided the authority to regulate ABWS’s
used in the official weighing of grain under Section 7B (a) of the United States Grain Standards Act (Act). When
performing certification testing on equipment used in the official weighing of grain as provided under the Act, the most
current version of the GIPSA Weighing Handbook should be consulted. The GIPSA Weighing Handbook can be
obtained by contacting GIPSA using the following contact information:

GIPSA Administrator

Stop 3601, Room 2055-South Building
1400 Independence Avenue, SW
Washington, DC 20250-3601

(202) 720-0219
http://www.gipsa.usda.gov

Note that some of the test procedures outlined in the NIST EPO for ABWS’s may differ significantly from those in the
GIPSA Weighing Handbook. For this reason, when considering using any of the test procedures included in this EPO
to perform an official examination of an ABWS as part of the GIPSA scale testing program, you might wish to consult
GIPSA beforehand to confirm their acceptance of those procedures prior to using them.
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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 to 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.

Electrical Hazards Personal Protection Equipment
First Aid Kit
Lifting

e.g., Safety Shoes

Location Support — for Scale and Test weights

also: Transportation of Equipment
Wet and Slick Conditions
Chemicals. Petroleum Products and
Hazardous Materials

Obstructions

Inspection:

SAFETY REMINDER!M!!
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
ABWS Code References

1. Accessibility for inspection, testing, and s€aling.........ccccceeveverenieiievinniese e G-UR.2.3.
2. Zero or no-load reference iNdIiCAtION ........c.ccvevvieiire i s S.1.1,S.1.1.1., G-S5.2.2.(d)
(1/1/86)

Automatic Bulk Weighing Systems (Rev 10/14) DRAFT Page 2 of 10



2015 NIST EPO No. 16

Zr0-10ad A0JUSEMENT........c.oovoiveeeceeeeee st s.2.1.t
Manual zero-setting MeChaniSM..........ccovveiieiiesisieieee e S.2.1.1.
Semiautomatic zero-setting MechaniSM ..........ccocvevvereiirenie s S.2.1.2.

3. General Considerations

Selection Of EQUIPMENT.........ciiiiii e G-UR.1.1,, G-UR.1.2,
Number of scale divisions (n) - systems used to weigh grain ............c.cccceeuee UR.1.1 (1/1/84)
Number of scale divisions (n) - systems used to weigh commaodities
ORI thAN GFAIN ..o e UR.1.2. (1/1/87)

INSTAHALION ... G-UR.2.1.
Obstructions between indicating/recording element and weighing element ... G-UR.2.2.

Protection from environmental factors..........c.cooveiiiiiiiic i UR.2.1.
Foundation, supports, and Clearance ...........ccoccvevvereeriereereee e UR.2.2.

WEIGhING SEQUENCE ..ottt et enreas S.14.

RECOITING SEQUENCE......cveeieiiecieeteesteerte et se e e e ste e e saeesae et e n e snaesraesreas S.1.5.

Provisions fOr SEAIING ........ccuiiriiiiiei e G-S.8. (1/1/90), G-UR.4 5.,

S.1.6.

Verification (testing) StanNdards ..o N.2.

4. Marking
a) General Code marking requirements — applicable to all equipment except as
noted in G-S.1.

IAENEITICALION ... bbb G-S.1.
Name, initials, or trademark of manufacturer or distributor .............cccccoceveenne. Retroactive
MOdel TAENTITIEE ... e Retroactive
Model identifier PrefiX..... ..o (2/1/03)

Acceptable abbreviations for “model” and “number” ...........cccoovineiiienenn (1/12/03)
Nonrepetitive serial NUMDET ...t (1/1/68)
Serial NUMDBET PrefiX ..viviiiieiici e (1/1/86)

Acceptable abbreviations for “serial” and “number” ............cccocviviiveierenen (2/1/01)

Current software version or revision identifier (for not-built-for-purpose,

SOftware based AEVICES) ......viviieeeieie et e (1/1/04)

Version or revision identifier preface and acceptable abbreviations for the

“version”, “revision”, and “NUMDEI™ ... (1/12/07)

NTEP CC number or CC addendum number and prefix (for devices that have

ANINTEP CC) oottt e e (1/12/03)

Location of marking information for not built-for-purpose, software-based

HBVICES ..ttt bbb G-S.1.1. (1/1/04)

Remanufacturer information, as appropriate ..........cccevevvereinieneiseneseneens G-S.1.2.
Name, initials, or trademark of the last remanufacturer or distributor ............ (1/1/02)
Model designation if different from original model designation.................... (1/1/02)

LBEERITNG ..ttt G-S.7.

Operational controls, indications, and features............ccovvevevieriivesii e G-S.6.(1/1/77)

Visibility of identifiCation............ccceive i G-UR.2.1.1.

Interchange or reversal Of PartsS..........ccccvvve e G-S.4.

Inspection (cont.):

b) ABWS Code marking requirements - (in addition to General Code marking requirements)

Capacity and value of the scale diViSION.........c..cccvveveiinire s S.5.1.
Temperature limits (unless the temperature range is -10 °C to 40 °C

L (T 10 = OO S.5.3 (1/1/86)
ACCUFACY ClASSZ......oeoeoeecvsee et S.5.4. (1/1/86)

! An automatic zero-setting mechanism is a prohibited feature on an automatic bulk weighing system.
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WEIGNING EIEMENES .oveeeiec e nre s S.5.2.

In addition to the marking requirements outlined in 4 a) and 4 b) of this EPO, the main elements (i.e., the indicating
element, weighing element, and load cells) of an ABWS, when not contained in a single enclosure for the entire scale,
shall be marked in accordance with Scales Code Table S.6.3.a and explained in the accompanying notes S.6.3.b. except
when such marking conflicts with that required by the ABWS Code. In all cases of conflict, the marking requirements
contained in the ABWS Code, which are outlined in their entirety in 4 b) of this EPO, supersede those in the Scales
Code. The Scales Code marking requirements applicable to the separable main elements of a scale are outlined in c)
through e) below.

H-44 Scales Code References
(Required Markings for
Separable Main Elements)

c) Scales Code marking requirements — applicable to indicating element not permanently attached to weighing

and load-receiving element or covered by a separate CC .......cccoeverveieiencienene. Table S.6.3.a.
ACCUIACY CIASS ...ttt ettt (1/1/86)
NOMINAL CAPACILY ...ttt Retroactive
Value 0f SCale DIVISION ......ccoiviiiiiiiice e (1/1/83)
Value of the verification scale division (e) if different than the value of
the scale diVISION () ....oiviieieiiie e (1/1/86)
Special aPPIICALION.......c.ciiiiiec s (1/1/86)
Maximum number of scale diVISIONS (Nmax) «eeeeereerreereereenereresrseereereeseseesenees (1/1/88)

d) Scales Code marking requirements — applicable to weighing and load-receiving element not permanently

attached to an indicating element or covered by a separate CC ........c.ccceerverenee. Table S.6.3.a.
ACCUIACY ClASS ...ttt (1/1/88)
NOMINAT CAPACITY ....veveeeeieeeeeist e Retroactive
Temperature limits (if range on the NTEP CC is narrower than and within
-10°C 1040 °C (14 F t0 104 OF) oooooeeceeeeeeeeeeee e, (1/1/86)
Special aPPIICALION ..o e (1/1/86)
Maximum number of scale diViSIONS (Npax) «.eeevereerreeeriemnenie e (1/1/88)

Minimum verification scale division for which device complies with the

requiremMents (Emin OF ) .eveieieeeeeee e e et sre e (1/1/88)
e) Scales Code marking requirements — applicable to load cell with Certificate
OF CONTOIMANCE....c.eiviieiicic et Table S.6.3.a.

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 ...........cooviiiiiiiiiiieee e (1/1/88)
Manufacturer’s name or trademark, model designation, and identifying
symbols for the model and serial humbers as required by paragraph G-S.1.
shall also be marked on both the load cell and in any accompanying
(0 [oToTW 111151 1) £ (1/12/91)
ACCUFACY ClASS ...vvvvitieiieicie sttt re s te e e e e e e sresnenre s (1/1/88)

Inspection (cont.):

Temperature limits (if range on the NTEP CC is narrower than and within

<10 °C 10 40 °C (14 OF t0 104 OF) ..o (1/1/86)
“S” or “M” for single or multiple cell applications ............ccccveviiveiviicicicncnn, (1/1/88)
Direction of loading, if NOt OBVIOUS.........ccccceviiiiiiiccce e (1/1/88)

Minimum dead load, maximum capacity, safe load limit, and load cell

2 Systems manufactured as of January 1, 1986 that are used to weigh grain shall be marked Class I11. Systems used to
weigh materials other than grain manufactured as of January 1, 1986 are permitted to be marked either Class Il or Class
L.
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VEITICATION INTEIVAL Vigin voooveeireiirie ittt ettt sabe s s ae s sabe e (1/1/88)

H-44 General Code and
ABWS Code References

5. Indicating and Recording Elements
AppPropriateness Of AESIGN ....ccveivvii i G-S.5., (except G-S.5.2.1.)
Value of the scale diviSion (d).........ccvveiieiireieiirerr e S.1.2. (1/1/86)
Digital FOUNAING ...veveiieciiiieieiec e sttt e e e G-S.5.2.2.(c)
6. Weighing Elements
ANTIFTICHION ...t SA4.1.
Adjustable COMPONENES ..o e S.4.2.
Multiple load-receiving elements.........cooveiiiiiiienc e S.4.3.
VBNEING .otttk bbbttt S.4.4.
7. Interlocks and Gate Control
INEEITOCKS ... bbbttt e e S.3.2.
L@ T 1] IS g1 To S S.3.3.(a)
Systems equipped with a lower garner or surge bin.........ccccccovvvevvevieiesnennn, S.3.3. (b) (1/1/98)
(G 1 (=3 10 1o PO SRR S.3.1.
8. Maintenance, Use, and Environmental Factors
Facilitation OF fraUd ..........cveverieiee e G-S.2.
(0] 1=T =1 o] o H OO TRUOORTP PO PRPPRPRPRPN G-UR.3.1.
POSItioN OF EQUIPMENT ..o e G-UR.3.3.
Maintenance Of EQUIPIMENT .......co.ciiiiiiiierere e G-UR.4.1.
ADBNOrMAl PErOIMENCE........oviiiiriiere e G-UR.4.2.
USE OF AAJUSEMENTS ...ttt bbb e G-UR.4.3.
Loading requirements
Minimum draft (systems used to weigh grain).........cccccocevcenneniininicnenenee UR.3.1.
Minimum draft (systems used to weigh commaodities other than grain) ......... UR.3.2. (1/1/87)
SYStEM MOUITICALION.....ccuiiiiiiiiee e UR.4.
9. ASSIStANCE 1N TESTING ..vecvveieeieie ettt reene e e e e nrenes G-UR.4.4.
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Pretest Determinations

Each application of an ABWS is unique with its own special capacity requirements, location specifications, types of
material handled, environmental conditions, etc. Consequently, each ABWS is usually custom-designed to some extent
by the manufacturer to conform to a purchaser’s particular application, thus, resulting in each installation being
somewhat different from the next. The variations in design present some obstacles to overcome by those responsible for
testing these devices. Most ABWS’s require the use of special equipment and the need for special assistance in order to
conduct a performance test. An on-site visit prior to scheduling an official test of an ABWS is recommended in order to
determine the best means of conducting the test, verifying the availability of any special equipment that might be
needed for testing, and make known to the owner or operator any special assistance that will likely be needed on the
scheduled date of test.

1. Select the appropriate test method to apply when conducting the increasing-load test
after reviewing the various test method descriptions outlined in Appendix A of this
EP O s N.1.2.

Automatic bulk weighing systems shall be tested to at least used capacity, (i.e.
the maximum single-draft load weighed during commercial operation) by
performing an increasing-load test using a combination of test weights and
bulk material.®> For initial verifications, it is recommended that ABWS’s be
tested to scale capacity providing it is practical and safe to do so.

If substitution or strain-load tests are to be performed, verify there is a
sufficient amount of bulk material available on site to enable testing to the
desired test-load amount.

2. MiNIMUM tESt WEIGNES ....cvviieiecic ettt e e nns N.1.1.

To minimize uncertainty in the test results, it is recommended that a greater
amount of test weights than the minimum required by ABWS Code paragraph
N.1.1. be used during testing providing they are available and can be applied
safely to the load-receiving element in a manner that does not produce binding
or off-center loading.* Ideally, when the increasing-load test is to be
performed using substitution or strain-load test methods, test weights in
amount of at least 25% of scale capacity should be used. Thus, when applying
the substitution test method, not more than 3 substitutions plus the addition of
the test weights will be needed to achieve a maximum test load equal to scale
capacity. For strain-load tests, use of the additional test weights (i.e., in an
amount totaling at least 25% of scale capacity) provides necessary verification
over a sufficient weighing range of the scale to assure that any errors revealed
during testing reflect inaccuracy in the performance of the scale.

For additional information on substitution and strain-load testing, refer to
Appendix A and Appendix B of this EPO.

Pretest Determinations (cont.):

® Although not mentioned in paragraph N.1.2. of the ABWS Code, test weight alone may also be used to perform the
increasing-load test (i.e., providing it can be applied safely and distributed evenly onto the weighing element) and
provides the least amount of uncertainty in test results.

* The performance test of an ABWS to used capacity (or scale capacity, as the case may be) commonly involves the
use of one or more substitution test loads and/or strain-loads. Several factors limit the accuracy of many repeated
substitution or strain-load tests. Some of these factors are creep, change in zero balance, environmental conditions that
might exist during testing, etc. Using a greater amount of test weight than the minimum required reduces the number
of substitution test loads and/or strain loads necessary to achieve maximum test load and also reduces the amount of
uncertainty in test results.
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3. Verify the availability of any special equipment or accessories that will be needed
to perform the test. If hooks, chains, cables, etc. are to be used to suspend test
weights from the load-receiving element, ensure that such equipment is of
sufficient strength to safely withstand the force of all loads to be applied during
testing and that the position of such equipment after attachment facilitates the even

distribution of test weights to be applied. ..o G-UR.4.4.
O o] =T La ol o] o] o= Ui o] o S T.1.
ACCEPLANCE/MAINTENANCE .....e.veveeieieerie et e e et re e ae e srenes G-T.1.,G-T.2.
Errors of underregistration and overregistration............cccccoeeiieienenicieicnecee G-T.3., T.1.1.
INtermediate VAIUBS ........cviiiiie e G-T.4.
INCreasing-10ad TESTS .........cuiirieiiiri e T.1.2.

o For substitution tests, tolerances apply equally to the substitution test
load and test weights
o For strain-load tests, tolerances apply only to the test weights or
substitution test loads
Decreasing-load tests (required on devices used to weigh out)...........ccccevevvenenen. T.1.3.

5. Tolerance values

Tests involving digital indications or representations ...........c.ccocvvvvveeecerereresiennns T.1.4.
MiINIMUM TOIEIANCE ....veviiieeeieie et sttt e e e e T.2.
Minimum tolerance for systems used to weigh construction materials........... T.2.1.
Basic acceptanCe tOIEraNCE .........cciiiiiiieieise e T.3.1.
Basic maintenance tolerance
Systems used t0 WEIGN GraiNn .........cooiiriiiiiie e T.3.2.
Systems used to weigh commodities other than grain............cccccecvevvvieieenen, T.3.3.
REPEALADITILY......cvviiieiic e T.5.
6. Verify that the system operator has a clear indication of the position of the gates
leading directly to and from the weigh hOPper ... S.3.1L
7. Discrimination — digital automatic indicating SCales..........cccccviriiiiniinieneseee, T.6.

8. Perform a visual inspection of the weighing and load-receiving element:

a) Verify that the lever system or load cells, the load-receiving element, and

any permanently installed test weights are adequately protected from

environmental factors, such as wind, weather, and RFI. If permanently

installed test weights are available, confirm they are being properly

maintained, are of suitable condition for use in testing (e.g., clean, free of

a significant amount of surface rust, etc.) and that the date of last

certification complies with any jurisdictional policy concerning

certification frequency, if ONE EXIStS .........cccvvereiiriirie i UR.2.1.
b) Confirm there is adequate clearance provided around all live parts to the

extent that no contacts may result before or during operation of the

system. If the load-receiving element is a hopper, pay particular attention

to the clearance around the hopper and any fill, vent, or discharge

mechanism(s) or any housing surrounding the hopper, if the hopper is

enclosed. Also, confirm that any accessory equipment, whether

permanently or temporarily installed, is positioned correctly and fastened

securely such that the position of the equipment cannot shift to the extent

that contacts may result before or during operation of the system. ................. UR.2.2.

Pretest Determinations (cont.):
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c) Verify the relationship of the load cell verification interval value to the

value of the SCale AIVISION .......ceeiciii i Scales Code References S.5.4.
(2/1/94) and T.N. 8.1*

The value of v, marked on the load cell(s) is used to determine
compliance with T.N.8.1. of the Scales Code. To be considered
compliant, the value of v,;;, marked on the load cell must be less than or
equal to the value of the scale division (d) divided by the square root of
the number of load cells used in the scale (for full electronic scales). For
scales with lever systems vy,i, must be less than or equal to the value of
(d) divided by the square root of the number of load cells used in the
system times the value of the scale multiple. The formulas for both full
electronic scales and those with lever systems may be stated as follows:

for full electronic scales

d
a) Vimin <—
VN

d
b) Viin <
VN x (scale multiple)

for scales with a lever system

9. Verify that the weighing system is equipped with adequate venting and if venting
exhausts to the outside atmosphere ensure there are no obstructions in the vent ducts
or their protective covers or screens which could restrict air flow. If venting is
facilitated by air aspiration, open an inspection door, if possible, to verify movement
of air (suction or exhaust) with system in OPeration...........ccocevevrereineneineseeeee S.4.4.

10. Inspect several recently completed scale tickets, including tickets completed at
different dates and by different device users, if possible. Verify each of the
following:

e each recorded gross weight value (except the final partial draft) on a ticket,
representing the gross weight of a single draft load, exceeds the minimum
permissible draft size.

0 Minimum draft size (systems used to weigh grain) ..........c.ccccvvrvinennnn, UR.3.1.

0 Minimum draft size (systems used to weigh commodities other than

(o1 : U1 1) OO OSSOSO PRSP UR.3.2. (01/01/87)

o all values recorded are properly identified (e.g., gross, tare, net, Ib, kg, etc),

Lo I - 1 [0 T=To30 [ g =T G-S.5.24., G-S5.25.

o the total weight recorded on each ticket representing the entire bulk load is
equal to the result of subtracting the sum of all corresponding individual draft
tare values from the sum of all the individual draft gross weights that are
recorded on the same ticket for same complete bulk load.

o0 Indicating and recording elements (General) .........ccccooevvviirieniinicncnenene G-S.5.1

Test Notes

Automatic Bulk Weighing Systems (Rev 10/14) DRAFT
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1. Verify correct weighing and recording SEQUENCE .........cocorueeirrienererieseseeee e S.1.4.
o If the system is used to receive (weigh in), the no-load reference value
shall be determined and recorded only at the beginning of each weighing
cycle.
e If the system is used to deliver (weigh out), the no-load reference value
shall be determined and recorded only at the end of each weighing cycle.

2. Observe the automatic operation of the device and verify that at the start and end
of each weigh cycle in automatic mode, tare and gross weight values are displayed
until such time that each is recorded. ..........oooeriiiiiiiiice e S.15.

3. Verify that an interlock provides for each of the following (if practical):..................... S.3.2.

e Product cannot be cycled and weighed if the recording element is
disconnected or subjected to a power loss.

e The recording element cannot print a weight if either of the gates leading
directly to or from the weigh hopper is open.

e A “low paper” sensor, when provided, is activated.

e The system operates only in the proper sequence in all modes of operation.

e  When an overfill alarm is activated, the system indicates and records an
overfill condition.

4. Verify the weigh hopper is equipped with an overfill sensor, which when
activated, causes each of the following t0 OCCUI: .........cooeiiiiiiiiiicc e S.3.3.()
e The feed gate to close
e Analarm to activate
e Weighing to be inhibited until the overfill condition has been corrected

5. If system is equipped with a lower garner or surge bin, verify that it too is
equipped with an overfill sensor, which when activated, causes each of the
FOHOWING 10 OCCU: ..ottt S.3.3.(b) (01/01/98)
e The gate of the weigh hopper to remain open
e Analarm to activate
e Weighing to be inhibited until the overfill condition has been corrected

6. Check repeatability of, and agreement between, indications throughout test................ G-S.5.2.2.(a), G-S.5.2.2.(b),
G-S.5.4.
7. Print a ticket at each test load comparing the value indicated with the value
[=T000] (0 =T TR OO PR PR PURRPN G-S.5.2.2.
8. Recheck zero-load balance or no-load reference each time test load is removed......... N.1.4.

9. Verify the effectiveness of motion detect
a. Semi-automatic zero setting mechanism (if so equipped).........cceevvvveververienn. S.2.1.2.
b.  Recording lEMENt ........ccccv e S.2.2.

Note: Indications should not oscillate significantly or update slowly to the extent that erroneous values can be
recorded by the printer during any weighing operation.

Test
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1. Discrimination test at zero load (to be performed when results will not be affected by
environmental CONAILIONS) ........cviiiiiiiieie e e N.1.5. (01/01/86)

2. Increasing-load test (apply multiple test loads to achieve a maximum test load
equal to at least used capacity of the system using the appropriate test method that
was selected from the “Pretest” section of this EPO ..........cccccvvvviniiiiiicieecn N.1.1., N.1.2.

Note: To reduce the amount of uncertainty in test results, error weights
denominated in 0.1 d must be used whenever the increasing-load test is performed
using substitution or strain-load test methods on an ABWS with digital indication.
Detailed instructions on using error weights to perform the increasing load test
using substitution or strain-load test methods are located in Appendix B of this

EPO.
3. Discrimination test at maximum test load (to be performed when results will not be
affected by environmental conditions) .........cccccevieiiieie s N.1.5. (01/01/86)
3. Over-capacity test (if Practical) ........cccceveeiieiie i S.1.3.
4. Decreasing-load test (systems used to WeIgh-0UL)..........cccccveveiieiiieiiese e N.1.3.
5. Zero balance or no-load reference value Change ..........cocoovvieninenniieneeeee N.1.4.
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Appendix A

Description of Test Methods

The Automatic Bulk Weighing Systems (ABWS) code of NIST Handbook 44 requires an
increasing-load test to be performed up to the used capacity of the weighing system. It
also requires the test be performed using test weights equal to at least 10 percent of the
capacity of the system:
e on any automatic bulk-weighing systems installed after January 1, 1984 that’s
used to weigh grain, and
e all automatic bulk weighing systems installed after January 1, 1986, regardless of
the type of product weighed.

Considering that only 10 percent of the capacity of a system in test weight is required and
that most systems are typically used to weigh much heavier loads than the amount
equivalent to 10 percent of system capacity, the typical increasing-load test performed on
an ABWS usually necessitates the use of substitution and/or strain loads to achieve the
required maximum test load amount specified. This is not to infer that substitution and/or
strain loads are required to enable a proper test of an ABWS, but rather, they are usually
necessary in order to achieve the required maximum test load, especially when
performing the test using the least amount of test weight required.

As a general rule, it is recommended that the performance test of an ABWS be performed
using as much test weight as can safely be applied onto or suspended beneath the
load-receiving element of the scale in a manner that does not produce binding or
off-center loading or necessitates an abnormal amount of labor. There are a number of
significant benefits to using more test weight than the minimum amount required to
include:

e faster completion of a test,

e areduced amount of uncertainty in the test results,

e areduction in labor associated with testing because fewer substitution test loads

and strain loads will be needed, etc.

Recognizing that in some instances it may not be possible to safely apply more test
weight than the required minimum amount specified; any one of the following three
methods may be used to perform an increasing-load test on an ABWS:

1) Increasing-Load Test Using Only Test Weight

2) Increasing-Load Test Using A Combination of Test Weight, Substitution Test
Loads, and if needed, One or More Strain Loads

3) Increasing-Load Test Using A Combination of Test Weight and One or More
Strain Loads

EPO ABWS (Rev. 08/14) DRAFT Page 1
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Proper selection of the best method to use for testing is dependent upon the amount of
test weight available, the ease with which available test weight can be safely and properly
applied to the load-receiving element of the scale, and whether substitution testing is
appropriate. For substitution testing to be appropriate, the system operator must be able
to control the loading of product onto the load-receiving eleme