METTLER TOLEDO - Scale Test Procedures Manual

HANDBOOK 44 SCALE TEST PROCEDURES

I ntroduction

The Scae Test Procedure manua provides guidance in the procedure for testing dectronic and mechanica scaes: Bench/counter
scaes, portable platform, floor, built-in, and vehicle scales. These procedures are written to follow the specifications and
tolerancesfor scale testing as pecified in the National Ingtitute of Standards and Technology (NIST) Handbook 44.

Scale test procedures are presented by scale division (d) size. Refer to the Table Of Contents to determine the correct procedure
for the scae you are testing.

This manua aso contains two tables which are to be used as a guide to completing the actual tedts.

Table 1 - Thistable lists the tolerance vaues for Classll, 111, 111 L, and 1111 scaes. Table 1 islocated in Appendix B of
this manud.

Table 2 - Thistable should be used to determine the necessary test weights and test |oads required to correctly perform
thesetests. Table 2 islocated in Appendix A of thismanual.

Additiona copies of this manua may be obtained by contacting the Marketing Communications Department of Mettler-Toledo,
Inc. At fax number (614) 438-4783.

NOTE: Therevison date of this manua may not reflect the current revision date of NIST Handbook on the revision date of the
Mettler-Toledo Handbook 44 Fidd Manud. This manud is updated only when arevison to NIST Handbook 44 is made which
affects the procedures defined in this manud.

Deveoped by the Office of Weights and Measures, Mettler-Toledo, Inc., Columbus, Ohio

References: Pege- 1, 1997
NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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|. Electronic Scales

A. 1. Bench/Counter Scales where “d” =0.005 Ib
Thistest procedure isto used on al Electronic Class |11 and Unmarked bench and counter scaeswhere the divison sizeis equa

t0 0.005 Ib.

1.1Increasing Load Test

(Test weights approximately centered) (referenceN.1.1)

METTLER TOLEDO - Scale Test Procedures Manual

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance 0.0001b 0 URA4.L
Add test load 25001b 500 +/-0.0051b +/-0.00251b
Add test load 10.001b 2000 +/-0.0101b +/-0.0051b
Add test load 20.0001b 4000 +/-0.0151b +/-0.00751b
Add test load Full capacity +/-0.0251b +/-0.01251b
Over capacity blanking S17.
1.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 20.0001b 4000 +/-0.0151b +/-0.00751b
Removetest load 10.001b 2000 +/-0.0101b +/-0.0051b
Removetest load 25001b 500 +/-0.0051b +/-0.00251b
Return to zero 0.0001b +/- 0.0051b +/- 0.0025 Ib N.1.9.
1.3 Shift Test*. One-hdf capacity. Weights placed hafway between center and edges of platform.
(referenceN.1.3.1., T.N.4.4.)
*NOTE: Range of results must fal within the absolute value of maintenance tolerance.
1.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0.000 - 2.500 0.0051b (1d) 0.00251b (05d)
2.505-10.000 0.0101b (2d) 0.00501b (1.0d)
10.005 - 20.000 0.0151b (3d) 0.00751b (15d)
20.005 - 50.000 00251b (5d) 0.01251b (25d)
References: Pege- 5, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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|. Electronic Scales

A. 2. Bench/Counter Scales where “d” =0.011b

Thistest procedure isto used on al Electronic Class |11 and Unmarked bench and counter scaeswhere the divison sizeis equa
to 0.01 Ib.

2.1Increasing Load Test (Test weights approximately centered) (referenceN.1.1)

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance 0.001b 0 URA4.L
Add test load 5001b 500 +/-0.011b +/-0.0051b
Add test load 20.001b 2000 +/-0.021b +/-0.0101b
Add test load 40.001b 4000 +/- 0.031b +/-0.0151b
Add test load Full capacity +/-0.051b +/-0.0251b
Over capacity blanking S17.
2.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 40.001b 4000 +/- 0.031b +/-0.0151b
Removetest load 20.001b 2000 +/-0.021b +/-0.0101b
Removetest load 5001b 500 +/-0.011b +/-0.0051b
Return to zero 0.001b +-0.011b +/- 0.0051b N.1.9.
2.3 Shift Test*. One-hdf capacity. Weights placed hafway between center and edges of platform.
(referenceN.1.3.1., T.N.4.4.)
*NOTE: Range of results must fal within the absolute value of maintenance tolerance.
2.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0.00-5.00 001llb (1d) 0.0051b (0.5d)
5.01-20.00 0021b (24d) 0.0101b (1.0d)

20.01 - 40.00 0.03Ib (3d) 0.0151b (15d)

40.01 - 100.00 005Ib (5d) 0.0251b (25d)
References: Pege- 6, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision



|. Electronic Scales

A. 3. Bench/Counter Scales where “d” =0.02 1b
Thistest procedure isto used on al Electronic Class |11 and Unmarked bench and counter scaeswhere the divison sizeis equa

t00.02Ib.

3.1Increasing Load Test

(Test weights approximately centered) (referenceN.1.1)

METTLER TOLEDO - Scale Test Procedures Manual

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance 0.001b 0 URA4.L
Add test load 10.001b 500 +/-0.021b +/-0.011b
Add test load 40.001b 2000 +/-0.041b +/-0.021b
Add test load 80.001b 4000 +/-0.06 b +/- 0.031b
Add test load Full capacity +/-0.101b +/-0.051b
Over capacity blanking S17.
3.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 80.001b 4000 +/- 0.06 b +/- 0.031b
Removetest load 40.001b 2000 +/-0.041b +/-0.021b
Removetest load 10.001b 500 +/-0.021b +/-0.011b
Return to zero 0.001b +-0.021b +-0.011b N.1.9.
3.3 Shift Test*. One-hdf capacity. Weights placed hafway between center and edges of platform.
(referenceN.1.3.1., T.N.4.4.)
p
*NOTE: Range of results must fal within the absolute value of maintenance tolerance.
3.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0.00- 10.00 002Ib (1d) 001lb (05d)

10.02 - 40.00 0041b (24d) 002Ib (1.0d)

40.02 - 80.00 0.061b (3d) 003Ib (1.5d)

80.02 - 200.00 0.10Ib (5d) 005Ib (25d)

Page- 7, 1997
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|. Electronic Scales

A. 4. Bench/Counter Scales where “d” =0.051b

Thistest procedure isto used on al Electronic Class |11 and Unmarked bench and counter scaeswhere the divison sizeis equa
t0 0.051b.

4.1 Increasing Load Test (Test weights approximately centered) (referenceN.1.1)

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance 0.001b 0 URA4.L
Add test load 25001b 500 +/-0.051b +/-0.0251b
Add test load 100.001b 2000 +/-0.101b +/-0.0501b
Add test load 200.001b 4000 +/-0.151b +/-0.0751b
Add test load Full capacity +/-0.251b +/-0.1251b
Over capacity blanking S17.
4.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 200.001b 4000 +/-0.151b +/-0.0751b
Removetest load 100.001b 2000 +/-0.101b +/-0.0501b
Removetest load 25001b 500 +/-0.051b +/-0.0251b
Return to zero 0.001b +-0.051b +/-0.0251b N.1.9.
4.3 Shift Test*. One-haf capacity. Weights placed hafway between center and edges of platform.
(referenceN.1.3.1., T.N.4.4.)
*NOTE: Range of results must fal within the absolute value of maintenance tolerance.
4.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0.00- 25.00 005Ib (1d) 0.0251b (05d)

25.05-100.00 0.10Ib (24d) 0.0501b (1.0d)

100.05 - 200.00 0.15Ib (3d) 00751b (15d)

200.05 - 500.00 0.251b (5d) 0.1251b (25d)
References: Pege- 8, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision



|. Electronic Scales

B. 1. Floor Scales where “d” =0.11b

METTLER TOLEDO - Scale Test Procedures Manual

Thistest procedure isto used on dl Electronic Class |1l and Unmarked floor scaes where the divison sizeisequal to 0.1 1b.

1.1Increasing Load Test

(Test weights approximately centered) (referenceN.1.1)

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance 001b URA4.L
Add test load 50.01b 500 +-011b +/-0.051b
Add test load 200.01b 2000 +-021b +/-0.101b
Add test load 400.01b 4000 +-031b +/-0.151b
Add test load Full capacity +-051b +/-0.251b
Over capacity blanking S17.
1.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 400.01b 4000 +/-031b +/-0.151b
Removetest load 200.01b 2000 +-021b +/-0.101b
Removetest load 50.01b 500 +-011b +/-0.051b
Return to zero 001b +-011b +-0.051b N.1.9.
1.3 Shift Test*. Onafloor scaletwo shift tests are acceptable. Thefirst usesatest load equd to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equal to 1/2 of the scales capacity. Weights are placed hafway between center and edges of
platform. (referenceN.1.3.8., T.N.4.4.)
/4 maximum test load or 1/2 maximum test load
1 2
2
3
4 3
*NOTE: Range of results must fall within the absolute value of maintenance tolerance.
1.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0.0-50.0 0l1llb (1d) 005Ib (05d)
50.1-200.0 021b (24d) 0.101lb (1.0d)
200.1 - 400.0 03Ib (3d) 0151b (15d)
400.1-1000.0 05Ib (5d) 0.251b (254d)
References: Pege- 9, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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|. Electronic Scales

B. 2. Floor Scales where “d” =0.21b

Thistest procedure isto used on dl Electronic Class |1 and Unmarked floor scaes where the divison sizeisequal to 0.2 Ib.

2.1Increasing Load Test

(Test weights approximately centered) (referenceN.1.1)

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance 001b URA4.L
Add test load 10001b 500 +-021b +-011b
Add test load 400.01b 2000 +-041b +-021b
Add test load 800.01b 4000 +-061b +-031b
Add test load Full capacity +-101b +-051b
Over capacity blanking S17.
2.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 800.01b 4000 +-061b +-031b
Removetest load 400.01b 2000 +-041b +-021b
Removetest load 10001b 500 +-021b +-011b
Return to zero 001b +-021b +-011b N.1.9.
2.3 Shift Test*. Onafloor scaetwo shift tests are acceptable. Thefirst usesatest load equa to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equal to 1/2 of the scales capacity. Weights are placed hafway between center and edges of
platform. (referenceN.1.3.8., T.N.4.4.)
/4 maximum test load or 1/2 maximum test load
1 2
2
3
4 3
*NOTE: Range of results must fall within the absolute value of maintenance tolerance.
2.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0.0-100.0 021b (1d) 011b (05d)
100.2 - 400.0 041b (2d) 021b (1.0d)
400.2 - 800.0 061b (3d) 03lb (154d)
800.2-2000.0 10Ib (5d) 051lb (254d)
References: Pege- 10, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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I. Electronic Scales
B. 3. Floor Scales where “d” =0.51b
Thistest procedure isto used on dl Electronic Class |11 and Unmarked floor scaes where the divison sizeisequa to 0.5 1b.

3.1Increasing Load Test (Test weights approximately centered) (referenceN.1.1)

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance 001b URA4.L
Add test load 250.01b 500 +-051b +/-0.251b
Add test load 100001b 2000 +-101b +/-0501b
Add test load 2000.01b 4000 +-151b +/-0.751b
Add test load Full capacity +-251b +/-1.251b
Over capacity blanking S17.
3.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 2000.01b 4000 +/-151b +/-0.751b
Removetest load 100001b 2000 +-101b +/-0.501b
Removetest load 250.01b 500 +/-051b +/-0.251b
Return to zero 001b +/-051b +-0251b N.1.9.
3.3 Shift Test*. Onafloor scaetwo shift tests are acceptable. Thefirst usesatest load equa to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equal to 1/2 of the scales capacity. Weights are placed hafway between center and edges of
platform. (referenceN.1.3.8., T.N.4.4.)
/4 maximum test load or 1/2 maximum test load
1 2
1 2
4 3
4 3
*NOTE: Range of results must fal within the absolute value of maintenance tolerance.
3.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0.0-250.0 051lb (1d) 0.251b (0.5d)
250.5-1000.0 10lb (2d) 0501b (1.0d)
1000.5-2000.0 15Ib (3d) 0.751b (1.5d)
2000.5-5000.0 251b (5d) 1251b (25d)
References: Pege- 11, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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|. Electronic Scales

B. 4. Floor Scales where “d” =11b
Thistest procedure isto used on dl Electronic Class |11 and Unmarked floor scaeswhere the divison szeisequa to 1 Ib.

4.1 Increasing Load Test

(Test weights approximately centered) (referenceN.1.1)

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance Olb URA4.L
Add test load 5001b 500 +/-11b +-051b
Add test load 20001b 2000 +/-21b +-101b
Add test load 40001b 4000 +/-31b +-151b
Add test load Full capacity +/-51b +-251b
Over capacity blanking S17.
4.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 40001b 4000 +/-31b +/-151b
Removetest load 20001b 2000 +-21b +-101b
Removetest load 5001b 500 +-11b +/-051b
Return to zero Olb +-11b +/-051b N.1.9.
4.3 Shift Test*. Onafloor scale two shift tests are acceptable. Thefirst usesatest load equal to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equal to 1/2 of the scales capacity. Weights are placed hafway between center and edges of
platform. (referenceN.1.3.8., T.N.4.4.)
/4 maximum test load or 1/2 maximum test load
1 2
2
3
4 3
*NOTE: Range of results must fall within the absolute value of maintenance tolerance.
4.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0-500 1ib (1d) 051lb (05d)
501 - 2000 2lb (2d) 10Ib (1.0d)
2001- 4000 3lb (34d) 15Ib (15d)
4001- 10000 5Ib (5d) 251lb (254d)
References: Page- 12, 1997

NIST Handbook 44, current revision

Mettler-Toledo, Inc., Handbook 44, current revision



|. Electronic Scales

B. 5. Floor Scales where “d” =21b
Thistest procedure isto used on dl Electronic Class |11 and Unmarked floor scaeswhere the division szeisequa to 2 Ib.

5.11ncreasing Load Test

(Test weights approximately centered) (referenceN.1.1.)
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Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance Olb URA4.L
Add test load 10001b 500 +/-21b +/-11b
Add test load 40001b 2000 +/-41b +/-21b
Add test load 80001b 4000 +/-61b +/-31b
Add test load Full capacity +/-101b +/-51b
Over capacity blanking S17.
5.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 80001b 4000 +/-61b +/-31b
Removetest load 40001b 2000 +-41b +-21b
Removetest load 10001b 500 +-21b +-11b
Return to zero Olb +-21b +-11b N.1.9.
5.3 Shift Test*. Onafloor scaetwo shift tests are acceptable. Thefirst usesatest load equa to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equd to 1/2 of the scales capacity. Weights are placed halfway between center and edges of
platform. (referenceN.1.3.8., T.N.4.4.)
/4 maximum test load or 1/2 maximum test load
1 2
2
3
4 3
*NOTE: Range of results must fall within the absolute value of maintenance tolerance.
5.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0-1000 2lb (1d) 1lb (05d)
1002-4000 41b (24d) 2lb (1.0d)
4002 - 8000 6lb (3d) 3lb (154d)
8002- 20000 101b (5d) 5lb (254d)
References: Pege- 13, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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|. Electronic Scales

B. 6. Floor Scales where “d” =51b
Thistest procedure isto used on dl Electronic Class |11 and Unmarked floor scaeswhere the divison szeisequa to 5 b.

6.1 Increasing Load Test

(Test weights approximately centered) (referenceN.1.1)

Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance Olb URA4.L
Add test load 25001b 500 +/-51b +-251b
Add test load 100001b 2000 +/-101b +/-501b
Add test load 200001b 4000 +/-151b +-751b
Add test load Full capacity +-251b +/-1251b
Over capacity blanking S17.
6.2 Decreasing Load Test (referenceN.1.2.1.,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 200001b 4000 +/-151b +-751b
Removetest load 100001b 2000 +/-101b +/-501b
Removetest load 25001b 500 +/-51b +-251b
Return to zero Olb +/-51b +/-251b N.1.9.
6.3 Shift Test*. Onafloor scaetwo shift tests are acceptable. Thefirst usesatest load equa to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equal to 1/2 of the scales capacity. Weights are placed hafway between center and edges of
platform. (referenceN.1.3.8,, T.N.4.4.)
/4 maximum test load or 1/2 maximum test load
1 2
2
3
4 3
*NOTE: Range of results must fall within the absolute value of maintenance tolerance.
6.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0-2500 5Ib (1d) 251lb (05d)
2505- 10000 101b (2d) 501lb (1.0d)
10005 - 20 000 151b (3d) 751lb (15d)
20005- 50000 251b (5d) 1251b (25d)
References: Pege- 14, 1997

NIST Handbook 44, current revision

Mettler-Toledo, Inc., Handbook 44, current revision
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|. Electronic Scales

B. 7. Floor Scales where “d” =101b
Thistest procedure isto used on dl Electronic Class |11 and Unmarked floor scaeswhere the division Szeisequa to 10 1b.

7.11ncreasing Load Test (Test weights approximately centered) (referenceN.1.1)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance Olb URA4.L
Add test load 50001b 500 +/-101b +/-51b
Add test load 200001b 2000 +/-201b +/-101b
Add test load 400001b 4000 +/-301b +/-151b
Add test load Full capacity +/-501b +-251b
Over capacity blanking S17.
7.2 Decreasing Load Test (referenceN.1.2.1,,N.1.2.2.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisions (d) Tolerance Tolerance Reference
Removetest load 400001b 4000 +/-301b +/-151b
Removetest load 200001b 2000 +/-201b +/-101b
Removetest load 50001b 500 +/-101b +/-51b
Return to zero Olb +/-101b +/-51b N.1.9.

7.3 Shift Test*. Onafloor scaetwo shift tests are acceptable. Thefirst usesatest load equa to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equal to 1/2 of the scales capacity. Weights are placed hafway between center and edges of
platform. (referenceN.1.3.8., T.N.4.4.)

1/4 maximum test load or 1/2 maximum test load
1 2
1 2
4 3
4 3

*NOTE: Range of results must fall within the absolute value of maintenance tolerance.

7.4 Tolerances

Maintenance Tolerances Acceptance Tolerance
in pounds, (as“d") in pounds, (as“d")
Test Load (Ib) (T.N.3.1) (T.N.3.2)
0-5000 101b (1d) 5Ib (05d)
5010- 20000 20Ib (2d) 10Ib (1.0d)
20010- 40000 30Ib (3d) 151b (154d)
40010 - 100 000 50Ib (5d) 251b (25d)
References: Pege- 15, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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|. Electronic Scales

C. 1. Vehicle Scales where “d” =101b

Thistest procedure isto used on dl Electronic Class I L and Unmarked eectronic vehicle scaleswhere the divison sizeis equa
to 101b.

1.1Increasing Load Test (Test weights gpproximately centered on deck)  (reference N.1.1.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference
Check for zero balance Olb URA4.L
Add test load 50001b 500 +/-101b +/-51b
1.2 Shift Test #1* Place a5 000 Ib (500 d) test load over each section and at each midspan as shown below

(referenceN.1.3.4. and T.N.4.4)

Load Bearing Points

+—— CLC—

1.3Increasing Load Test - continued.

Number of Maintenance Acceptance Handbook 44

Test Test Load Divisons (d) Tolerance Tolerance Reference
Add test load 100001b 1000 +-201b +/-101b
1.4 Shift Test #2* Place 210 000 Ib (1 000 d) test load over each section and a each midspan.

15Increasing Load Test - continued.

Continue the Increesing Load Test until 12.5% of the scae capacity isreached. Refer to the tolerance chart below for
the applicable tolerance for your test.

1.6 Strain Load Test: To “Used Capacity” (reference Table 4)
Place vehicle, with out test weights, on to scae platform. Place test weights on to scale platform. Reed indication and
check indicated weight value. NOTE: Tolerances gpplied during thistest are those for the actua test weight value only.

*NOTE: Range of results must fall within the absol ute value of maintenance tolerance.

References: Pege- 16, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision



1.7 Toler ances:

METTLER TOLEDO - Scale Test Procedures Manual

References:

Maintenance Tolerances Acceptance Tolerance
Test Load (Ib) inpounds, (T.N.3.1) in pounds, (T.N.3.2)
0-5000 10 5
5010- 10000 20 10
10010- 15000 30 15
15010- 20000 40 20
20010- 25000 50 25
25010- 30000 60 30
30010- 35000 70 3H5
35010- 40000 80 40
40010 - 45000 0 45
45010 - 50 000 100 50
50010 - 55 000 110 55
55010 - 60 000 120 60
60 010 - 65 000 130 65
65010 - 70 000 140 70
70010- 75000 150 75
75010- 80000 160 80
80010- 85000 170 85
85010- 90 000 180 0
90 010- 95000 190 9%
95010 - 100 000 200 100
Page- 17, 1997

NIST Handbook 44, current revision
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|. Electronic Scales

C. 2. Vehicle Scales where “d” =201b

Thistest procedure isto used on dl Electronic Class I L and Unmarked eectronic vehicle scaleswhere the divison sizeis equa
to 20 1b.

2.1Increasing Load Test (Test weights gpproximately centered on deck)  (reference N.1.1.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference

Check for zero balance Olb URA4.L
Add test load 100001b 500 +/-201b +/-101b

2.2 Shift Test #1* Place 210 000 Ib (500 d) test load over each section and at each midspan as shown

below. (referenceN.1.3.4. and T.N.4.4)
1 2 3 4
Load Bearing Points

+—— CLC—

2.3IncreasingLoad Test - continued.

Number of Maintenance Acceptance Handbook 44

Test Test Load Divisons (d) Tolerance Tolerance Reference
Add test load 200001b 1000 +/-401b +-201b
2.4 Shift Test #2* Place a20 000 Ib (1 000 d) test load over each section and a each midspan.

25IncreasinglLoad Test - continued.

Continue the Increesing Load Test until 12.5% of the scae capacity isreached. Refer to the tolerance chart below for
the applicable tolerance for your test.

2.6 Strain Load Test: To “Used Capacity” (reference Table 4)
Place vehicle, with out test weights, on to scae platform. Place test weights on to scale platform. Reed indication and
check indicated weight value. NOTE: Tolerances gpplied during thistest are those for the actua test weight value only.

*NOTE: Range of results must fal within the absol ute value of maintenance tolerance.

References: Pege- 18, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision



2.7 Tolerances:
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References:

Maintenance Tolerances Acceptance Tolerance

Test Load (Ib) inpounds, (T.N.3.1) in pounds, (T.N.3.2)
0-10000 20 10
10020- 20000 40 20
20020 - 30000 60 30
30020 - 40 000 80 40
40 020 - 50 000 100 50
50 020 - 60 000 120 60
60 020 - 70 000 140 70
70020 - 80 000 160 80
80020 - 90 000 180 0
90 020 - 100 000 200 100
100020 - 110000 220 110
110020 - 120 000 240 120
120020 - 130000 260 130
130020 - 140000 280 140
140 020 - 150 000 300 150
150020 - 160 000 320 160
160020 - 170 000 340 170
170020 - 180 000 360 180
180020 - 190 000 330 190
190 020 - 200 000 400 200

Pege- 19, 1997

NIST Handbook 44, current revision

Mettler-Toledo, Inc., Handbook 44, current revision
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|. Electronic Scales

C. 3. Vehicle Scales where “d” =501b

Thistest procedure isto used on dl Electronic Class I L and Unmarked eectronic vehicle scaleswhere the divison sizeis equa
to 50 Ib.

3.1Increasing Load Test (Test weights gpproximately centered on deck)  (reference N.1.1.)
Number of Maintenance Acceptance Handbook 44
Test Test Load Divisons (d) Tolerance Tolerance Reference

Check for zero balance Olb URA4.L
Add test load 250001b 500 +/-501b +-251b

3.2 Shift Test #1* Place 225 000 |b (500 d) test load over each section and at each midspan as shown

below. (reference N.1.3.4. and T.N.4.4)
1 2 3 4
Load Bearing Points

4+—— CLC —»

3.3Increasing Load Test - continued.

Number of Maintenance Acceptance Handbook 44

Test Test Load Divisons (d) Tolerance Tolerance Reference
Add test load 500001b 1000 +/-401b +-201b
3.4 Shift Test #2* Place 250 000 Ib (1 000 d) test Ioad over each section and a each midspan.

3.5Increasing Load Test - continued.

Continue the Increesing Load Test until 12.5% of the scae capacity isreached. Refer to the tolerance chart below for
the applicable tolerance for your test.

3.6 Strain Load Test: To “Used Capacity” (reference Table 4)
Place vehicle, with out test weights, on to scae platform. Place test weights on to scale platform. Reed indication and
check indicated weight value. NOTE: Tolerances gpplied during thistest are those for the actua test weight value only.

*NOTE: Range of results must fal within the absol ute value of maintenance tolerance.

References: Page- 20, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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References:

Maintenance Tolerances Acceptance Tolerance
Test Load (Ib) inpounds, (T.N.3.1) in pounds, (T.N.3.2)
0-25000 50 25
25050- 50000 100 50
50050 - 75000 150 75
75050 - 100 000 200 100
100 050 - 125 000 250 125
125050 - 150 000 300 150
150050 - 175 000 350 175
175050 - 200 000 400 200
200 050 - 225 000 450 225
225050 - 250 000 500 250
250050 - 275000 550 275
275050 - 300 000 600 300
300050 - 325 000 650 325
325050 - 350 000 700 350
350050 - 375000 750 400
375050 - 400 000 800
400 050 - 425 000 850
425 050 - 450 000 900
450 050 - 475 000 950
475 050 - 500 000 1000

NIST Handbook 44, current revision

Mettler-Toledo, Inc., Handbook 44, current revision

Page- 21, 1997
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References: Page- 22, 1997
NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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[l. Mechanical Scales

A. 1. Bench/Counter Dial Indication Scales

Thistest procedure isto used on al Mechanica Class |1l and Unmarked bench and counter scales where the indicated weight is
shown on adid.

1.1Increasing Load Test (Test weights approximately centered) (referenceN.1.1)
Test Test Load Tolerances Handbook 44 Reference
Check for zero baance 0 URA4.1.
Add test load 500d see section 1.4 below
Add test load 2000d see section 1.4 below
Add test load 4000d see section 1.4 below
Add test load Full capacity see section 1.4 below
1.2 Decreasing Load Test (referenceN.1.2.2,N.1.2.9.)
Number of Handbook 44 Reference
Test Divisions (d) Tolerances
Removetest load 4000 see s=ction 1.4 bdlow
Removetest load 2000 see s=ction 1.4 bdlow
Removetest load 500 see s=ction 1.4 bdlow
Return to zero N.1.9.

1.3 Shift Test*. One-hdf capacity. Weights placed hafway between center and edges of platform.
(referenceN.1.3.1., T.N.4.4.)

*NOTE: Range of results must fal within the absolute value of maintenance tolerance.

1.4 Tolerances

Maintenance Tolerances Acceptance Tolerance
Test Loadin“d’ in“d” (T.N.3.1) in“d’ (T.N.3.2)
0-500 1 05
501 - 2000 2 10
2001-4000 3 15
4001-10000 5 25
References: Page- 23, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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[l. Mechanical Scales

A. 2. Bench/Counter Beam Indication Scales

Thistest procedure isto used on al Mechanica Class |1l and Unmarked bench and counter scales where the indicated weight is
shown on abeam.

2.1Increasing Load Test (Test weights approximately centered) (referenceN.1.1)
Test Test Load Handbook 44 Reference
Check for zero baance (SR) 0 URA4.1. andN.1.4.
Add test load 500d
Add test load 1000d
Add test load 2000d
Add test load 4000d
Full capacity (SR) N.14. and T.N.6.
2.2 Decreasing Load Test (referenceN.1.2.2,N.1.2.9.)
Number of Handbook 44
Test Divisions (d) Reference
Removetest load 4000
Removetest load 2000
Removetest load 500
Return to zero N.1.9.

2.3 Shift Test*. One-hdf capacity. Weights placed hafway between center and edges of platform.
(referenceN.1.3.1., T.N.4.4.)

*NOTE: Range of results must fal within the absolute value of maintenance tolerance.

2.4 Tolerances

Maintenance Tolerances Acceptance Tolerance
Test Loadin“d’ in“d” (T.N.3.1) in“d’ (T.N.3.2)
0-500 1 05
501 - 2000 2 10
2001-4000 3 15
4001-10000 5 25
References: Pege- 24, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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II. Mechanical Scales

B. 1. Floor Scale With Dial Indication

Thistest procedure isto used on dl Mechanical Class 11l and Unmarked floor scales where the indicated weight isshown ona
did.

1.1Increasing Load Test (Test weights approximately centered) (referenceN.1.1)
Test Test Load Tolerances Handbook 44 Reference
Check for zero baance 0 URA4.1.
Add test load 500d see section 2.4 below
Add test load 2000d see section 2.4 below
Add test load 4.000d see section 2.4 below
Add test load Full capacity see section 2.4 below
Strain load test “Used Capacity” see section 2.4 below* N.3.and N.1.9.
* Tolerances apply to test weightsonly.
1.2 Decreasing Load Test (referenceN.1.2.2,N.1.2.9.)
Number of Tolerances Handbook 44 Reference
Test Divisons (d)
Removetest load 4000 see section 2.4 below
Removetest load 2000 see section 2.4 below
Removetest load 500 see section 2.4 below
Return to zero N.1.9.

1.3 Shift Test**. On afloor scaetwo shift tests are acceptable. Thefirst usesatest load equd to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equal to 1/2 of the scales capacity. Weights are placed hafway between center and edges of
platform. (referenceN.1.3.8., T.N.4.4.)

/4 maximum test load or 1/2 maximum test load
1 2
1 2
4 3
4 3
**NOTE: Range of results must fall within the absolute value of mai ntenance tolerance.
1.4 Tolerances
Maintenance Tolerances Acceptance Tolerance
TestLoadin“d’ in“d’(T.N.3.1) in“d’ (T.N.3.2)
0-500 1 05
501 - 2000 2 10
2001- 4000 3 15
4001- 10000 5 25
References: Page- 25, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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II. Mechanical Scales

B. 2. Floor Scale With Beam Indication

Thistest procedure isto used on dl Mechanical Class 11l and Unmarked floor scales where the indicated weight isshown ona
beam.

2.1Increasing Load Test (Test weights approximately centered) (referenceN.1.1)
Test Test Load Handbook 44 Reference
Check for zero bdance (SR) 0 UR4.1,T.2, T.N.6.and N.1.4.
Add test load 500d
Add test load 1000d
Add test load 2000d
Add test load 4000d
Full capacity (SR) N.14. and T.N.6.
2.2 Decreasing Load Test (referenceN.1.2.9.,N.1.2.2.)
Number of Handbook 44
Test Divisions (d) Reference
Removetest load 4000
Removetest load 2000
Removetest load 500
Return to zero N.1.9.

2.3 Shift Test*. Onafloor scaetwo shift tests are acceptable. Thefirst usesatest load equa to 1/4 of the scales
capacity. Placethetest load inthe far corners of the platform. The second test, requires atest
load equal to 1/2 of the scales capacity. Weights are placed hafway between center and edges of
platform. (referenceN.1.3.8., T.N.4.4.)

1/4 maximum test load or 1/2 maximum test load
1 2
1 2
4 3
4 3

*NOTE: Range of results must fall within the absolute value of maintenance tolerance.

2.4 Tolerances

Maintenance Tolerances Acceptance Tolerance
Test Loadin“d’ in“d’ (T.N.3.1) in“d’ (T.N.3.2)
0-500 1 05
501 - 2000 2 10
2001- 4000 3 15
4001- 10000 5 25
References: Pege - 26, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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[l. Mechanical Scales

C. 1. Vehicle Scale With Dial Indication

Thistest procedure isto used on dl Mechanicd Class 11 and Unmarked vehicle scales where the indicated weight is shown on a
dia andd =10, 20, or 50 Ib.

1.1Increasing Load Test (Test weights approximately centered) (referenceN.1.1)

Test Test Load Handbook 44 Reference
Check for zero bdance 0 URA4.1.
Add test load 500d

1.2 Shift Test #1* Place a500d test load over each section and at each midspan as shown below.
(referenceN.1.3.4. and T.N.4.4)

1 2 3 4

Load Bearing Points

4+—— CLC —»

8 7 6 5

1.3Increasing Load Test - continued.

Test Test Load Handbook 44 Reference
Add test load 1.000d

1.4 Drop Weight Test Test loads mugt include scale built-in drop weights to assure accuracy of drop weights

Drop Weight 1: ( [b) 2:( [b) 3:( [b)
1.5 Shift Test #2* Place 12.5% capacity in test weights over each section and at each midspan.
1.6 Strain Load Test: To “Used Capacity” Place vehicle, with out test weights, on to scae platform. Placetest
weights on to scae platform. Reed indication and check indicated weight value. NOTE: Tolerances applied during thistest are
those for the actua test weight value only. (reference N.3. and N.1.9))
1.7 Decreasing Load Test
Test Test Load Handbook 44 Reference
Remove test load 1/2 maximum capacity N.1.2.2.
Return to zero N.1.9.

1.8 Tolerances Refertolerancestablesfor classlll L scalesingppendix.  (reference T.N.3.1. and T.N.3.2)

*NOTE: Range of results must fal within the absolute value of maintenance tolerance.

References: Pege- 27,1997
NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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II. Mechanical Scales

C. 2. Vehicle Scale With Beam Indication

Thistest procedure isto used on dl Mechanicd Class 11 and Unmarked vehicle scales where the indicated weight is shown on a
beam and d = 10, 20, or 50 1b.

2.1Increasing Load Test (Test weights approximately centered) (referenceN.1.1)
Test Test Load Handbook 44 Reference
Check for zero balance 0 URA4.L
Check zero SR T.2, T.N.6.and N.1.4.
Add test load 500d
2.2 Shift Test #1* Place a500d test load over each section and at each midspan as shown below.
(referenceN.1.3.4. and T.N.4.4)
1 2 3 4
Load Bearing Points

+—— CLC—

8 7 6 5

2.3IncreasinglLoad Test - continued.

Test Test Load Handbook 44 Reference
Add test load 1000d
2.4 Shift Test #2* Place 12.5% capacity in test weights over each section and at each midspan.
25 Strain Load Test: To “Used Capecity” Place vehicle, with out test weights, on to scde platform. Placetest
weights on to scae platform. Reed indication and check indicated weight value. NOTE: Tolerances applied during thistest are
those for the actua test weight value only. (reference N.3. and N.1.9))
2.6 Decreasing Load Test
Test Test Load Handbook 44 Reference
Remove test load 1/2 maximum capacity N.1.2.2.
Return to zero N.1.9.

2.7Tolerances Refertolerancestablesfor dasslll L scaesingppendix.  (reference T.N.3.1. and T.N.3.2))

*NOTE: Range of results must fal within the absolute value of maintenance tolerance.

References: Pege- 28, 1997
NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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[ll. Appendix
A.Table 1, Tolerance values for Class Il, Ill, llll, and Il L scales
1.1 Tolerance Values For Class || Scales
Maintenance Tolerances Acceptance Tolerance
TestLoadin“d” in“d’ in“d’
0-5000 1 05
5001 - 20 000 2 1.0
20001 - 100 000 3 15
1.2 Tolerance ValuesFor Class| || Scales
Maintenance Tolerances Acceptance Tolerance
TestLoad in“d” in“d’ in“d’
0- 500 1 05
501 - 2 000 2 1.0
2001-4000 3 15
4001 - 10000 5 25
1.3 ToleranceValuesFor Class!l| L Scales
Maintenance Tolerances Acceptance Tolerance
Test Load in“d” in“d’ in“d’
0- 500 1 05
501 - 1 000 2 10
1001+ add one (1) d for each additiond 500 add one-hdf (1/2) d for each
d or fraction thereof additiond 500 d or fraction thereof
1.4 Tolerance Values For ClasslI1| Scales
Maintenance Tolerances Acceptance Tolerance
TestLoad in“d” in“d’ in“d’
0-50 1 05
51-200 2 10
201 - 400 3 15
401-1000 5 25
References: Page- 29, 1997

NIST Handbook 44, current revision

Mettler-Toledo, Inc., Handbook 44, current revision
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[ll. Appendix

B. Table 2, Required test weights and test loads
Thefollowing table has been reproduced directly from NIST Handbook 44 for your convenience.

Table4.

Minimum Test Weightsand Test L oads®
minimums
Device capecity (in terms of device capacity) (where practicable)
Testsweights (grester
af) Test loads
0to 150 kg 100%
(0to3001b)

151t0 1500 kg 25% or 150 kg 5%

(301to 3000 Ib) (3001b) Test weightsto did face capacity
1501t020000kg 12.5% or 500 kg 50% 1 000d, or test load to used capacity,
(3001 to 40000 Ib) (10001b) if greater than minimums specified

20001 kg + 12.5% or 5000 kg 25%° During initid verification, ascae
(400001b +) (10000 1b) should be tested to capacity.

1 1f the amount of test weightsin Table 4 combined with the load on the scale would result in an unsafe condition,
then the appropriate load will be determined by the officia with statutory authority.

* Theterm “test load” means the sum of the combination of field standard test weights and any other applied load
used in the conduct of atest using substitution test methods. Not more than three substitutions shdl be used
during substitution testing, after which the tolerances for strain load tests shal be applied to each set of test loads.

2 The scale shall be tested from zero to at least 12.5% of scele capacity using known test weights and then to at
least 25% of scae capacity using either asubdtitution or strain load test that utilizes known test weights of at least
12.5% of scae capacity. Whenever practica, astrain load test should be conducted to the used capacity of the

scade. When adtrain load test is conducted, the tolerance applies only to the known test [oad.

(Amended 1988, 1989, 1994)

References:
NIST Handbook 44, current revision

Page- 30, 1997

Mettler-Toledo, Inc., Handbook 44, current revision
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IV. Document Revisions

This pageis used to document revisions to the information contained in this manud.

Page Number Section Change Original Year of Change
All All New Document None 1997
References: Pege- 31, 1997

NIST Handbook 44, current revision
Mettler-Toledo, Inc., Handbook 44, current revision
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