Livestock/Animal Scales Mechanical Analog Indicating

EPO No. 12

Examination Procedure Outline for

Livestock and Animal Scales
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

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

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. The inspector should read and be familiar with
the introductory section on safety found at the beginning of this publication. As a minimum, the following safety
precautions should be noted and followed during the inspection. Definitions of each reminder are found in the "Glossary
of Safety Key Phrases" at the back of this publication.

Safety policies and regulations vary among jurisdictions. Itis 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.

Clothing Personal Protection Equipment
e.g., Safety Shoes

Electrical Hazards Hard Hat

First Aid Kit Safety Cones/Warning Signs

Lifting Support — for Scale and Test Weights

Location Transportation of Equipment

also: Wet/Slick Conditions
Overhead Hazards, Obstructions
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Livestock/Animal Scales Mechanical Analog Indicating

EPO No. 12
Inspection:
Safety First!!!

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.
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.

H-44 General Code and
Scales Code References
1. Zero-load balance as fOund.............cccoeoeovieiiiiiieccee e S.1.1.,S.2.1.1,,S.2.1.2.,
S.1.5.1,, URA4.1.
2. General Considerations
TS (1ot 516 o TR RRRRRRRRRRN G.S.3.,,G-UR.1.1, UR.1.
LTSy ¥: 15 o) o DR URRRRRNE G-UR.2.,
Supports for Portable SCALE ........c.eecvivcieriiiieieeie et UR.2.1
Protection from enviroNmMENt............cccueiiiiiiiieiiiie et UR.2.3.
Foundation, supports, and clearance.............coeceeieeiieierieienieseee e UR.2.4.
Access to WeIghing CleMENtS. .........veivierieeeieiieiieciere ettt neees UR.2.5.
SEOCK TACKS ..ottt ettt e ettt e tr e e st e e e ette e e eeaaaeeesaaneeaas UR.2.7.

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 s€aling...........cccccevverurroienienieneereeeeee. G-UR.2.3.
ASSISTANCE .....veievieeiieetieetee et e et e et e ettt eeteeebeeebeeeabeesebeeesseesebeesaseesaseeasseesaseannseenes G-UR.4 4.
Position, customer readability ..........ccccverierieiiiiiiiieiiee e G-UR.3.3.
Maintenance, use, and environmental factors.
Facilitation of fraud............ocooiioieiiioe e G-S.2.
ENVITONIMENT ....uviiiiiiiiicciie ettt ettt ettt e eve e eaeeeabeeeabaesabeesareenenes G-UR.1.2.
OPETALION ....vieevieiiesiiesiee e ettt etteetteeteete e b e esbessaesseesseesseesseassesssesseesseesseesseessenssensenns G-UR.3.1.
IMAINEENANCE ....eeeeeviiieeeeiiieeetiee et e et e e et e e e et e e eeaeeeeeaeeeeeetaeeeeeaseeeeeaeeeeenseeeeenaes G-UR 4.
Maximum LOA ..........oooeiiiiiie e UR.3.2.
Minimum load for HVESTOCK ........ccviiiiiiiiiciie e UR.3.8.
Scale MOAITICALION ......cccviiiiiieiiicie ettt ettt et e evaeeaee s UR.4.3.

T\ I3 4 € 11V USSR S.6.3.,S.6.2
NOMINAL CAPACILY ..eevvrenrieereeiieiieieeie ettt eee et ebeseaeseaeneeas S.6.1. (1/1/86) (livestock only)

Nominal capacity must satisfy the relationship of:
nominal capacity < CLC x (N - 0.5), where N = the number of sections in the scale

Inspection (cont.):
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Livestock/Animal Scales Mechanical Analog Indicating

EPO No. 12
a. Marking requirements - all devices
(<33T Ter21 8 ) ST USSP G-S.1.
Name or ID of Manufacturer...........cocuevievierininereninceceree et Retroactive
MOdel dEeSIZNATION ....evvevieiieiieie ettt ettt et ste et e eaesaesreesbeesseesneseeesseenseens Retroactive
A (oY 1 5] () D PRSPPI (1/1/03)
Nonrepetitive serial NUMDET ..........ccieririerieriere e (1/1/68)
Serial MUMDET PIEfiX .......ovvieiiieiiiie e (1/1/86)
NTEP CC prefix and number
(for devices that have an NTEP CC) ....cocvvvviiiiiieeieiieeeiecce e (1/1/03)
Remanufacturer information, as appropriate:
name and ID of remanufacturer............coevveiieienienieeee e (1/1/02)
model number if different from original model number ............ccccovevverenennnen. (1/1/02)
LOTOTIIE -ttt ettt ettt et set e bt s b et et et e bt e seeenaeeneeens G-S.7.
Operational controls, indications, and features............cc.ccoeeerieieene e G-S.6. (1/1/77)
Visibility of identifiCation ............ceeeueriieriereeie ettt G-UR.2.1.1.
Interchange or reversal Of PAITS ..........ccveiieierieriieie ettt G-S4.
b. Marking requirements - weighing and indicating elements in same housing or covered on the same CC
(in addition to marking for all deVICeSs) .......cceveeriieiieiiieieeieeeee e S.6.3.
ACCUTACY ClASS ..euieiieiiieiieit ettt sttt e e st e se e teenseensessaenneas (1/1/86)
NOMINAL CAPACILY ..vevvieeeeeeieiietieieeteette sttt e sae e e steesbeeaeseseseeesseesseesseessesssenseas Retroactive
Value of scale division with nominal capacity, if not apparent.............cc.cccoc..... (1/1/83)
Value of "e" (if different from "d")......cccveeeriiiiieeiieceeee e (1/1/86)
Temperature limits if other than -10 °C to 40 °C (14 °F to 104 °F)......ccccoevvuec... (1/1/86)
Scales designed for Special PUIPOSES......ceecvieriieiirieriierieeieeie e see e ere e eees (1/1/86)
c. Marking requirements - indicating element not permanently attached or covered on separate CC
(in addition to marking for all deVICe) ........cceveerieiieiiieieciee e S.6.3.
ACCUIACY ClASS....eiiiiieiieiieie ettt ettt ettt e e s aeseeesseenneenes (1/1/86)
NOMINAL CAPACILY ..evvreerieiieieieitieit ettt et ebeetestesteesbeebeeaesaeesseeseessesssesseenseens Retroactive
Value of scale division with nominal
capacity, if NOt APPATENL .......ceeviiiieiieiee e e (1/1/83)
Value of "e" (if different from "d").......ccoecvriirienieieeeee e (1/1/86)
Temperature limits if other than
=10 °C 10 40 °C (14 PF 10 104 "F) .o (1/1/86)
Scales designed for special PUIPOSES ........eevuieiieierientieniieie et (1/1/86)
Maximum number of scale diViSIONS (Miyax) «ovveeveerreerrerrrersuersuerseesseessessuesseeseensenns (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) .......c.cevirreriiriieniiniiiieeececeee S.6.3.
ACCUTACY ClASS ..ttt ettt sttt et ettt eneeeneennean (1/1/86)
NOMINAL CAPACTLY ..vevveeeeeeeieiieiieie et ete sttt see st et ente e e ssaesae e seenseensesnsesseenseas Retroactive
Nominal capacity on load receiving element.............ccooceeveereecieecieneeneenieeneennn. (1/1/89) (livestock only)

Concentrated Load Capacity (CLC) on the load-

receiving element (for scales manufactured prior

to 1989, the Section Capacity may be used as the

CLC; except that, the CLC marking must be

added at the time of modification to any scale

NOt Previously Marked) ........cooveiieiieiieieeeee e (1/1/89) (livestock only)
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EPO No. 12

Inspection (cont.):

Marking requirements (cont.) - weighing and load receiving element not permanently attached or covered on

separate CC (in addition to marking for all devices) ........cocvevieiiriiniinieieeeeeeee, S.6.3.
Temperature limits if other than —10 °C to 40 °C (14 °F t0 104 °F) .....cccevueveeen.. (1/1/86)
Scales designed for Special PUIPOSES......cceevviervieiieiertierieeieeie e e e sreeae e e (1/1/86)
Maximum number of scale diviSIONS (Niax) eevveerreerreerrerreeenieeeieesreessreessveennnes (1/1/88)
Minimum verification scale division for which
device complies with the requirements (€pin OF d) vevvverveeriieriieiieieieeeie e (1/1/88)

4. Indicating and recording elements.

Value of Scale DiVISION.......cccuiiiiieiiieieecie ettt ree e et e e e beesveesasee e S.1.2.*% (1/1/86)

Designation 0f aCCUIaCy CLASS .......cccvieriieciieieiieriieiteie e S.5.%, UR.1.1.

WEIZNDEAMS ....c.viiiiieiiiciiiiic ettt beesaeestesaeesaeeseenseens S.1.5. except S.1.5.5.

POTSES. ettt ettt ettt et e S.1.6.

Dials and balance iNAICAOTS .........o.ou oo eneeen S.1.3.,,S.1.4.

DAMPING MCANS .....veenvieiieiiieeiieriieteeteeteeeesteesseeseesesssessaesseesseesseesesssesseesseesseensenns S.2.5. except S.2.5.1. and
S.2.5.2.

Appropriateness.

Indicating and recording €lements............ccoceerueriiiienieniee e G.S.5. except G-S.5.2.2.

Parameters for ACCUracy Class........ccvevveiiieiierienieniiesieeee sttt seeeneeeneeens S.5.2.(1/1/86)*

SEIECTION ...ttt ettt ettt b e st b et es et et e benae e UR.1.1.

SUTEADTIIEY ..ottt sttt ettt et et e st e e be et ebe e eneeneens G-UR.1.1.

Recommended minimum 10ad ...........oooeeiiiiiiiiniiecee e UR.3.1.*

Maximum 10ad .....c.eeviiiriirii s UR.3.2.

Adjustable COMPONENLS .......ccveervieiieiieieitieie e eeeseesteesteeaeeeeeeesseeseesseesseessenseens S.1.10.

5. Design of weighing elements............ccveiieiirieiieiiere e S.4.

Pretest Determinations:

1. Tolerances.

ACCEPLANCE/MAINTENANCE ........ecvveeiereerieereettesteesteeseesesssesseesseesseesesssesseesseesseessenns G-T.1., G-T.2.
F N 070) 1o 1510 o USSR G-T.3.,G-T4.,TN.2.1.,
T.N.2.3.
RALIO TESTS ..ttt sttt ettt sttt T.N.2.5.

Tolerance values: Scale capacity
Determine number of scale diviSions (1) .......cceeeeereriieerieeiiiieeiee e n= Value of scale division
if scale is marked with an accuracy designation.

Maintenance tOIETANCE. .......ccueruirueruieiieieierte sttt ettt sttt e e e T.N.3.1./Table 6
ACCEPLANCE TOIETANCE. ... eeevieeiiieeiieciieeie et ete et e ste et e e e et e ebeeebeeenseeeenas T.N.3.2.
Agreement Of INAICAIONS ......eevieieiierieie et T.N.4
REPEAtADIIILY ..o.veeiieeiieieeeie ettt T.N.S.
UNMATKed SCALES.......ouiiiiiiiiieiieieieeee et T.1.1.
RePEAtADIIILY ..o.veeneieiiieiiecet e e T.N.5.
DISCIIMINATION ....veiuiiieceieeiieeeiie et eete et e et e et e e e e e beeebaeebeeesseeesseessseessseesssaensses T.N.7.1.*

Pretest Determinations (cont.):

" A balance indicator with graduations having specific values shall be considered a dial.
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Tolerances (cont).
Sensitivity:
MaATKEd SCAIES .....vevieiieieeie ettt ettt ettt s e se bt neeneeneeens T.N.6.1.(a), T.N.6.2.
UNMArKed SCAIES. ... ccoviiiiiiiiieiieetieie ettt te et e et e e saeesbeesseesseessensaens T.2.1.,T.2.7.,T.3.1.(a) or (c)

2. Determine “used capacity.”
For calculation in metric units:

Multiply area of platform in square meters (length x width = area) by: 540 kilograms for cattle, 340 kilograms for
calves and hogs, and 240 kilograms for sheep.

For calculation in inch pound units:
Multiply area of platform in square feet (length x width = area) by: 110 pounds for cattle, 70 pounds for calves and
hogs, and 50 pounds for sheep.

3. Minimum test weights and test 10ads..........ccoooeiiiriiiiiiiiiee e N.3./Table 4

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:

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. .......cccvvvvveiiiiiiiieeieeiiiinnns N.1.9., G-UR.4.2.

4. If the scale is equipped with a type-registering (TR) beam or printer, print ticket at each
EESE LOAM ...ttt ettt ettt b et e a et b st et beneetesaeseerennas G-S.5.6., UR.1.3.(1/1/86)

Test:
WEAR SAFETY SHOES !
USE PROPER LIFTING TECHNIQUES !
1. Sensitivity test at zero load (for weighbeams only)........ccccevvevieviiiciiniienieieereeieniens N.1.4.
Discrimination test at zero load (dials and balance indicators only)...........cccceevveeneenee. N.1.5.(1/1/86)
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Test (cont.):

2. Increasing-load test.
Test to used capacity with the test load distributed ...........cccceeeeeiiieeiieniiieeieeeiieeeee N.1.1.
a. Beam scales. Ata minimum, test at half and full capacity on fractional beam,
100-pound increments to 1000 pounds, 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 notice-

able 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.

When ratio testing, test poise and beam by the removal of standard weights from
the cOuNterpoiSe NANGET .......coouiiiiiiiiiiee e N.1.7.

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

3. Shift test. Can be conducted during increasing-load test.
Livestock scale with more than tWo SECHONS........coeverereririeieienieencseeeee e N.1.3.4.

For Livestock scales with more than two sections, 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

Prescribe 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, shall be loaded to no more than half of the concentrated
load capacity before loading the other side.

For test patterns less than 1.2 meters (4 feet) in length, determine the maximum loading by the formula
[(wheel base of test cart or length of test load divided by 48 in) x 0.9 x CLC].

For test patterns that exceeds 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 weighing elements installed prior to January 1, 1989, the rated section capacity may be substituted for
concentrated load capacity to determine maximum loading.

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

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.
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Test (cont.):
1.2m 1.2m 1.2m 1.2m 1.2m
(4 ft) (4 ft) (4 ft) (4 ft) (4 ft)
Section Midway Section Midway Section
1 between 2 between 3
sections sections
1 and 2 2and 3

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).

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.

Note: 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.

Two-section livestock scales and animal SCales ..........ccceevvieriiieciiieiieeiee e N.1.3.8.
4. 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.

5. Decreasing-load test (dials only) at one-half of maximum test load (at no less
than one-half dial face CAPACILY) ....ccviviiiciiriiiieiieieeeeeeee e N.1.2.

6. Remove all test weights and determine any zero-load balance change ......................... N.1.9., G-UR.4.2.

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