Livestock and Animal Scales Equipped with Electronic Digital Indicators

EPO No. 12E

Examination Procedure Outline for

Livestock and Animal Scales
Equipped with Electronic Digital Indicators

It is recommended that this outline be followed for livestock and animal scales equipped with electronic digital
indicators. 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 and Animal Scales Equipped with Electronic Digital Indicators

EPO No. 12E

Inspection:
Safety First!!!

Check the inspection site carefully for safety hazards and take appropria

Use caution in moving in wet, slippery areas.

te precautions.

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. 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 a ring scale and
a tare has been taken for a ring man, check accuracy of the tare taken ............cccc.c.....

2. General Considerations
N 1] (51015 o) | USRS U PRSP
INSEAIIALION ...cvvieiieeiie ettt ete e sttt e e s e e b e e e e e e s seesseenseenseenneennenseens
Supports for portable SCALE ..........cevvvirierieiieie et
Protection from eNVIrONMENT ..........ccueerieerieeriiierieeriteereeeieeeeeeereeereeereesveeenns
Foundation, supports, and clearance.............ccoeceereeneerierienieneeseee e
Access to Weighing elemMeNtS.........cveeveeriierieeiieiie et
SEOCK TACKS ..ottt ettt ettt e st e st e sbaesnsee s

S.1.1.,8.2.1.1.,S.2.1.2.
UR.4.1.,G-S.5.2.2.(d)
(1/1/86)*

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
ASSISTANCE .....veievieeeiieeieeetee et e et e et e e et e eteeebeeebeeeaseesabeeesseesabeasaseesaseessseesaseannseenes
Position, customer readability ..........cccccuerierieiiiiiiiiieriee e
Maintenance, use, and environmental factors.
Facilitation of fraud ............ooooiuiiiiiieeeeee e
ENVITONIMENT ...eouviiiiiiiiiicciie ettt ettt ettt et e eve e ereeeaveeeabeeeabeeeavaeeenes
(00155 ;15101 H PRSPPI
Maintenance

Inspection (cont.):
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EPO No. 12E
Maintenance, use, and environmental factors (cont.).
Maximum 10ad......cocueiiiiiiiiie e e UR.3.2.
Minimum load for HVEStOCK .........cccviiiriiiiiieiieie e UR.3.8.
Manual gross Weight Ntries .........ecvvervieireierieieeie et e e ee e seeens UR.3.9,S.1.12.
Scale MOAIfICALION .....eouveiiiiriiitiieieiieee et UR.4.3.
B MATKINE oottt et sae e ne e e S.6.3.,S.6.2.
NOMINAL CAPACTLY ...evvreeeeeeietieiieie ettt ettt et e esee st et e enbessaessae st eesseensesnnesaeesseenseenes 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.
a. Marking requirements - all devices

TAENEIICALION ...ttt ettt s G-S.1.
Name or ID of Manufacturer...........cccvevierierinineieieceeee e Retroactive
MoOdel deSIZNATION ....e.eveeieiieiieii ettt ettt ens Retroactive
LY 04 1S U] (<) D QSR RUPUSSRRSRN (1/1/03)
Nonrepetitive Serial NUMDET ..........ccverieiieiienierie et see e (1/1/68)
Serial NUMDET PIEfiX ....c.vevvieriieiiiiiiiereee ettt (1/1/86)
NTEP CC prefix and NUMDET .........cccveiiieeiieiiieeieenveeseeesteeseeesiveeseeesvaeesseeenes (1/1/03)

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

name and ID of remanufacturer ............ccoevvevvieiieieniciccieeecee e (1/1/02)

model number if different from original model number ............cccccceveneennn. (1/1/02)
1<) 0 13RS G-S.7.
Operational controls, indications, and features............ccocceveeeriereeneecieniereeeee G-S.6. (1/1/77)
Visibility of identifiCation ............ceeviiriieiieriieie ettt G-UR.2.1.1.
Interchange or reversal Of PArts .........ccoeeiirienienieeee e G-S4.

b. Marking requirements - weighing and indicating elements in same housing or covered on the same CC
(in addition to marking for all deVICES) ......cevvveriveriieiirieiieeee e S.6.3
ACCUTACY ClASS .. .oeiiiiieiicie ettt ettt et b e s aesta e be e beesseestesssesseeseenseens (1/1/86)
NOMINAL CAPACIEY ..vvveeneieeiiieiieeiie e eiee et e et e steesbeesebeeeaeesebeessaeessseessaeensaeenseennes Retroactive
Value of scale division with nominal capacity, if not apparent............ccccoeceerenee. (1/1/83)
Value of "e" (if different from "d™) .......occvvierieiieiee e (1/1/86)
Temperature limits if other than —10 °C to 40 °C (14 °F t0 104 °F) ....covvevvevennen. (1/1/86)
Scales designed for special PUIPOSES.......ccueeruirierierienieieee e (1/1/86)

c. Marking requirements - indicating element not permanently attached or covered on separate CC
(in addition to marking for all deVICe) ........cceevverierieriieiieie e S.6.3
ACCUTACY ClASS .. .eeiiiiieieiii ettt ettt et e b e s aeste e be e seesseessesssesseeseenseans (1/1/86)
NOMINAL CAPACIEY ..vvveenvieeiiieiieeieeeiteeiee et e et e steesteesbeeesaeesebeessaeessaeesseeesseenseennns Retroactive
Value of scale division with nominal capacity, if not apparent............cccoccuerenee. (1/1/83)

Value of "e" (if different from "d™) ........ccvvierieiieiee e (1/1/86)
Temperature limits if other than -10 °C to 40 °C (14 °F t0 104 °F).......cooovveveenne. (1/1/86)
Scales designed for special PUIPOSES.......ccueeruerierierienietee e (1/1/86)
Maximum number of scale divisions (Mmay) ....vevevevererererererecieieieeieieieee e (1/1/88)
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Inspection (cont.):

d.

Marking requirements - weighing and load receiving element not permanently attached or covered on separate

CC (in addition to marking for all deViCes) ........ccerirrrervieriierienieie et eie e S.6.3.

ACCUTACY ClASS...iiiuiiiiiiieiiiieciie ettt ettt e stte et e e tee et eeaeeeabeeebeeensaesnseesssaesnseennses (1/1/86)

NOMINAL CAPACTEY -.vveevretieiieeiie ettt ettt ettt et et e st e te e e eneeeseesseeneas Retroactive

Nominal capacity on load receiving element............ccoccvevveriieiencienienieseee e (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) ........cooveeiriiieiiiie e (1/1/89) (livestock only)
Temperature limits if other than -10 °C to 40 °C (14 °F t0 104 °F)......cccovveveeene... (1/1/86)
Scales designed for special PUIPOSES.......ccueeruerierierierietee e (1/1/86)
Maximum number of scale divisions (Mmay) ... vevevevererererereeiieieieeieieieee e (1/1/88)
Minimum verification scale division for which
device complies with the requirements (€yin OF d) .evvevvveriieriieiieieeiecieie e (1/1/88)
Marking requirements - load cell with Certificate of Conformance
(in addition to marking for all deViCes).........ocereerierieiieiieeeee e 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 document.............cccceeevieeiiieiieecie e (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............ccuieveeierierieereeresresteesteesseeaesseesseesseesseessenns (1/1/91)
ACCUTACY ClASS...iiiuiiiiiieiiieciiteete ettt ete et e e sate et e et eeteeeaeeeabeeebeeensaesnseeesseesnseennses (1/1/88)
Temperature limits if other than -10 °C to 40 °C (14 °F t0 104 °F).......cccvvevveeeee... (1/1/86)
Maximum nUMDbET Of dIVISIONS.......ccuieruieiiriieriieiieieeteete e eee e eae e e (1/1/88)
“S” or “M” for single or multiple cell applications ............cceeeveeveeeeerierieeiierenenns (1/1/88)
Direction of loading, if N0t OBVIOUS.......cocuiriiiieiiiiiiieie e (1/1/88)
Minimum dead load, maximum capacity, safe load limit, and load cell

VErification INEIVAL Vimin «.eoovveeeeerreeeeeiteeeeeeeeeeeereeeeeeeeeeeaeeeeeeteeeeeenreeeeeaneeeeeneeeeennns (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 np,

of the indicator or the load cells, whichever is less; e.g., if the indicator has an

Nmax 0f 10,000 and the load cells have an n,,,, of 5,000, then the scale may use up

to 5,000 divisions.

The load cell is approved for the required accuracy class. Note: A Class I1I

load cell may be used in a Class III L application; however the opposite is not true.
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 use cannot be used in a single
load cell application.
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Inspection (cont.):
Determination of Load Cell Suitability (cont.)

d. The load cell complies with the requirements for temperature effect on zero-load
DALANCE. ... e e s aaaees S.5.4., TN.8.1
Appendix to EPO 12-E

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 v,;, value marked on the load cell is less than
or equal to the v, 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 vy,
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:

Vmin < _d
VN
Note: Maximum values of v, for commonly encountered multiple load cell
scales are listed in the Appendix to EPO 12-E.

For scales with mechanical lever systems:

Vmin = d
VN x scale multiple

5. Indicating and recording elements.

Value 0f SCAlE dIVISION ....cvieuviiiieeiieiiesiieteeie ettt eesae et esreesaessaereens S.1.2. (1/1/86)
WERIGNE UNIES ...ttt ettt ettt et be e eb e e e e eeeneas S.1.2.1. (1/1/89)
Designation of aCCUIacy Class .........ccoeoieierierienieiieie e S.5.*%

Value of graduated interval ............cccoevieiirienieieeeeee e G-S.5.3.

MATKEA AEVICES ...oveerieniiiiieiieiieeitete ettt ettt e et e e beseaesaeesreesseesseessesssesseesseenseans UR.1.1.(a)

UNMArked dEVICES ....ccvveerieiiieeiieiieectee sttt steesreestre e e eteeeaeestaesbeesnraesseeenns UR.1.1.(b)(animal only)

Recorded scale diVISION........cuieiiieiiierie ettt s aeesebeeseae e UR.1.3.

Tare division value, if equipped with a keyboard' ............ccccoovvivervieerereeen. S.2.3.(1/1/83)

Tare MECRANISIN .....coviiiiiiiciecieeteee ettt reebe s e eseeeeeesseenseens S.2.3.(1/1/83)

A DDTOPTIALETICSS .vveeerieeireesiieerteertteesteestreessaeensseessaeesseenssesseeesseeesseeanseesssessnsessnses G-UR.1.1.
Indicating and recording elements ............ccoecueeeerierienieeie e G.S.5.
Parameters for aCCUracy Class........cooverieriieiiieierienieeie et S.5.2.(1/1/86)*
SEIECTION ...ttt st b ettt saenes UR.1.
Recommended minimum 10ad ..........ccooieiiiiiiiiiniin e UR.3.1.*

! 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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EPO No. 12E
Inspection (cont.):
Indicating and recording elements (cont.)
Maximum L0ad.......ccoririiiiiiie e e UR.3.2.
DAMPING MNEANS ....c.vvevieerieeieeiieiterieeteeteeetesseesseeseesseessesseesseessesssesssesseesseessesssenns S.2.5.,S.2.5.1.
Adjustable COMPONENLS........cccvieririerieeiieeieeeiee et e sreeeteesreesaeesbeessaeesseeesseeennes S.1.10.
Provision for SEAlING ........cccviiiiiiiee e S.1.11, G-S.8.(1/1/90),
G-UR.A4.5.
Manual gross Weight NtrICS ........ccvveruiiriieiiiieriieie et ete sttt sreebe s e esaesraeeeenseas S.1.12.(1/1/93),
UR.3.9.(livestock)
6. Design of weighing elements..........cccveruieiiiiieiieiiere et S.4.
Pretest Determinations:
1. Tolerances.
ACCePtanCe/MAINEENANCE .......eecveerereeereerireenreestreeseeesteeeneeeesseeesseessaesseessseessesssees G-T.1.,G-T.2.
F N o) T o7 o) PR G-T.3., G-T.4., T.N.2.1.,
T.N.2.3., T.N.2.4.
Tolerance values: Scale Capacity
Determine number of scale diviSIONS (1) .....ccveeeveeerieeiieeniieeniieneeesreeseeeieeeseee e n = Value of scale division
If scale is marked with an accuracy designation.
MaintenanCe tOIETANCE ........eecueererieeieeeireeeie ettt eeteeeteeeetaeesteeeetaeeeteeeteeereeereeennes T.N.3.1./Table 6 (Class III
L-livestock scales, Class
IIT — animal scales)
AcCePLanCe tOICTANCE ... .....eeiuieiieiieiieeiee ettt ettt eneeeneas T.N.3.2.
Agreement Of INAICATIONS.......ccueevieieeiertieieese ettt eeeaessaenees T.N.4.1
Shift OF SECLION LSt ....eeueeuiiiiieitieieeieete ettt T.N.4.4.
RePEAtADIIIEY ..ot et T.N.5.
Unmarked scales
LAVESTOCK SCALES.....eutititiiiriieiteitee ettt T.1.1.
Maintenance tOIETANCE .........ccvervieiiereiieiiereesie ettt eeeeteesteebeesbeesaeseeesreennes T.N.3.1./Table 6 (Class I L)
ACCEPLANCE TOIETANCE ... .eeviieiieeiieeiieeieeciee et ete e te e e eestaeesaaeeeaeeaeeenes T.N.3.2.
Agreement Of INAICAIONS ......ocueeiirriiiieriet et T.NA4.1.
Shift OF SECLION tESE ....eveiieiieiieieriirterereetee ettt T.N.44.
RePEAtADIIILY ....veviiiieiiciccieceec ettt T.N.5.
Animal scales with 5000 or less scale divVISIONS ........cccceeverrierierienininieneeiee T.1.1.
Maintenance tOIETANCE ........ccvierreeririeriieesiieeeteeteeeteeeteeereeebeesbeeseseessseenenas T.N.3.1./Table 6 (Class III)
AcCeptance tOICTANCE ........ecvereieiieiieie ettt e et ae e seeesaee e enes T.N.3.2.
Agreement 0f INAICALIONS ........cecvieiiiieiiieie ettt T.NA4.1.
RePEAtADIIILY ..ot T.N.5.
DISCIIMINATION ...eeuvveeiiieiie ettt eeteeette et e et e etaeeteeeteeebeeebaeeaseeeseessseesasaessseessseessses T.N.7.2.
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Pretest Determinations (cont.):

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..........ccoevvieiirieriieiiieieeiereee 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. Check repeatability of, and agreement between, indications throughout test. ............... G-S.5.2.2.(a), T.N.5.
2. Recheck zero-load balance each time test load is removed. .........coooevvvveeiiiiicieeeeeeennn. N.1.9., G-UR.4.2.
3. If'the scale is equipped with a printer, print a ticket at each test load..............ccoueneeee. G-S.5.6., UR.1.3.(1/1/86)*
Check effectiveness of motion detection
Animal Scales > 2000 kg (5000 1b) capacity in service
prior to January 1, 1981 and all livestock Scales .........ccoevveveieienieniieniieieeneeenn S.2.5.1.(a)
All other animal SCALES .........ccveriiiiieiieriieiieie ettt seee e ese e S.2.5.1.(b)
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, tests may be
conducted to determine COMPIIANCE..........ceervierrieieiierieii et N.1.5.(1/1/86)* N.1.5.1.,
S.1.1.1.
5. If the device is equipped with operational features such as manual weight entries

or a scoreboard indication of average weight, unit price, total prices, etc.;
check proper operation and apPrOPIIALENESS......cevueerveeerreeririeeieerieenreerreesreereeesseesnnes G-UR4.1., G-UR 4.2.
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Test:

WEAR SAFETY SHOES !
USE PROPER LIFTING TECHNIQUES !

1. Discrimination test at zero-load, if deemed necessary and if environmental conditions
CaN DE CONIOILEM. ... .eeeeiieiiiecieeie e e et e et e e e eabaeenseeenees N.1.5.(1/1/86)*, N.1.5.1.*

2. Increasing-load test.
Depending on test weights available, test as close to tolerance breakpoints
AS POSSIDIE ...ieiiieeiieeiee ettt et et e et e e ba e e raeentaeereeentes N.1.1.

3. Shift test. Can be conducted during increasing-load test.
Livestock scale with more than tWo SECHONS. ........ccvereeierierieneneneneeeeeeeceeeene 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 meter (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 ............cccveeeevvvieeeiveeeiiieeeeeieeeens N.1.3.8.
4. RFI/EMI test (if a problem is SuSPeCcted)........c.eeevueeriierierriienieeieeeieeeieeeieeeveesveenenes G-N.2, G-UR.3.2.,

G-UR.4.2,G-UR.1.2.,
N.1.6., T.4., TN.9.*
Radio Frequency Interference (RFI)
Electromagnetic Interference (EMI)

5. Discrimination test at maximum test load, if deemed necessary and if

environmental conditions can be controlled ............ccecvveiiiiienienicciicieeeee e N.1.5.(1/1/86)*, N.1.5.1.
6. Over capacity test (if practical)........ccccerieriiiiiiiiiee e S.1.7.
7. Decreasing-10ad tESt ......cceeiuieiieiieieeet et N.1.2.
Marked animal SCales ONLY .......coecuieiirierieiee et N.1.2.1.*
Livestock scales and unmarked animal scales...........cccecuevenenieninincnneeienne, N.1.2.2.
8. Remove all test weights and determine any zero-load balance change ............cc..c........ N.1.9., G-UR.4.2.

9. Test for proper design of automatic zero-setting mechanism, if device is so equipped
LiVeStOCK SCALES....eouviiieciieiieie ettt ees S.2.1.3.(a)(1/1/81)
ANIMAL SCALCS......eviviiiieiieieeie ettt ettt et sb e s aesteesteebeensessaessnesseenseens S.2.1.3.(c)(1/1/81)
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Test (cont.):
10. If device is equipped with a semi-automatic zero-setting mechanism (push button),
test effectiveness of motion detection
Scales > 2000 kg (5000 1b) capacity in service prior to January 1, 1981............. S.2.1.2.(a)
All other livestock and animal SCaIEs ..........ccccviercveeriierieeiie e S.2.1.2.(b)

11. Establish correct zero-load balance.
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Appendix to EPO No. 12E

Maximum Values of v,
Multiple Load Cell Scales
(Table values are in pounds.)

Load Scale Division

Cells 11b 21b 51b 101b 201b 501b 100 1b
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 5.8 144 29
14 0.27 0.53 1.34 2.67 5.4 13.4 27

Full electronic scales

Example: For a livestock scale with two sections (four load cells) and a displayed scale division of 5 1b, the maximum
value permitted for each load cell is 2.5 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_ = 51b = 51b =251Ib

VN V4 2

Electromechanical Scales

Example: Calculate the multiple of the lever system from the ratios marked on the levers. Suppose the multiple for a
livestock scale is 400:1 and that the scale has a scale division of 5 Ib. Then the maximum value for the v,,;, of the load
cell is 0.0125 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.

Vimin < d = 5Ib = 0.01251b
scale multiple 4
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