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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EPO - No. 12, Livestock and Animal Scales — Part 2, Mechanical/Analog Indicating

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 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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H-44 General Code and
Scale Code References

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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Scale Code References
Inspection (cont.):

Marking (cont.)

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

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

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

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

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

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

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

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

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

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

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

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

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

Marking (cont.)

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

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

d*
<
min }N

Vv,

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

For scales with mechanical lever systems:

d*

Vmin = .
VN x (scale multiple)

*When the value of the scale division, d, is different from the verification scale
division, e, for the scale, the value of e must be used in the formulae above.

5. Indicating and Recording Elements

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

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

Marking (cont.)

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

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

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

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

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

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

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

Pretest Determinations:

1. Tolerances.

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

Tolerance values:

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

accuracy designation. )
scale capacity

" value of scale division

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

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

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

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

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

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

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

A minimum test load of 5000 kg (10 000 Ib) or one-half of the rated section
capacity, whichever is less, shall be placed, as nearly as possible, successively
over each main load support as shown in the diagram below.

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

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

A one-half nominal capacity test load centered as nearly as possible,
successively at the center of each quarter of the load-receiving element as
shown in N.1.3.7. All Other Scales Except Crane Scales, Hanging Scales,
Hopper Scales, Wheel-Load Weighers, and Portable Axle-Load Weighers
Figure 1 (below); or

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

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

(Added 2003)
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Tests (cont.)

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

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

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

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

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

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