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1947 CORRECTION SHEET 5 

NBS Handbook H29—Changes by 33d National Conference 

SCALES—Continued 

Handbook page 137. In Regulation K-lb strike out “AND 
LIVESTOCK” in the side title, and strike out “or a livestock scale” 
in the text, to make the Regulation read as follows: 

K-lb. Minimum on Vehicle Scales.—A vehicle scale 
shall not be used for weighing loads of less than 1,000 
pounds. [1947] 

Handbook page 137. Substitute for Regulation K-4, the follow¬ 
ing: 

K-4. Supports and Level Condition.—A scale which 
is portable and which is being used on a counter or table or 
on the floor shall be so positioned that it is firmly and 
securely supported, and the scale shall be maintained in 
level. [1947] 

Handbook page 138. Add a new Regulation, as follows: 

R-12. Stock Racks.—A scale used for the weighing of 
livestock on the hoof shall be equipped with a suitable stock 
rack, that is, an enclosure, fitted with gates as required, 
within which livestock may be held on the scale platform 
during a weighing operation. The rack shall be securely 
mounted on the scale platform, and adequate clearances 
shall be maintained around the outside of the rack. [1947] 





1947 CORRECTION SHEET 4 

NBS Handbook H29—Changes by 33d National Conference 

SCALES—Continued 

Handbook page 95. Substitute for Specification B-2d, the fol¬ 
lowing: 

B-2d. Device for Adjusting Balance or Level.—All 
mechanical devices for adjusting the balance condition or 
level of person-weighers and of small-capacity scales except 
cream-test scales and prescription scales, shall be of such con¬ 
struction that they are operable or accessible only by the use 
of some tool or device which is outside of and entirely separate 
from the device in question, such as a screw driver, wrench, 
etc., but not an adjusting pin. The balance ball or equivalent 
device oj a large-capacity scale shall not be rotatable and shall be 
actuated by a self-contained screw unless the balancing device is 
motor-controlled or is otherwise automatic in operation or is en¬ 
closed in a cabinet. [1947] 

Handbook page 102. Substitute for Specification B-2t (1), the 
following: 

B-2t (1). General.—The installation oj any scale shall 
be such as to insure the necessary protection against wind and 
weather effects for the lever system and the under side oj the 
platform. Adequate provision shall be made for access to the 
pit oj a vehicle or livestock scale, for purposes oj inspection and 
maintenance. [1947] 

Handbook page 107. Substitute for Specification C-2b, the 
following: 

C-2b. Reading Face.—The reading face of a straight- 
face spring scale shall be firmly affixed to the frame at not less 
than three points: Provided, however, That this requirement 
shall not be construed to prohibit a scale properly equipped 
with a well-designed balancing means dependent for its 
operation upon limited, mechanically-controlled movement 
of the reading face with respect to the frame. [1947] 





1947 CORRECTION SHEET 2 

NBS Handbook H29—Changes by 33d National Conference 

LIQUID-MEASURING DEVICES—Continued 

Handbook page 63. Add a new Regulation, as follows: 

8. Length of Discharge Hose.—The length of the dis¬ 
charge hose on any retail liquid-measuring device shall not 
exceed 15 feet, measured from the outside of the housing to 
the inlet end of the discharge nozzle, unless it can be demon¬ 
strated that a hose of greater length is essential to permit 
deliveries to be made to receiving vehicles or vessels. Un¬ 
necessarily remote location of a liquid-measuring device shall 
not be accepted as justification for an abnormally long 
discharge hose. [1947] 

VEHICLE TANKS 

Handbook page 78. At the end of Specification 17, substitute a 
colon for the final period and add a proviso, as shown below. [This 
new material is printed below in small type in order that it may con¬ 
veniently be pasted in the margin or at the bottom of Handbook page 
78.] 

Provided, however, That the minimum operating rate for testing pur¬ 
poses on meters larger than 2 inches in size shall not be less .than 20 
percent of the manufacturer’s maximum discharge rate as marked on 
the meter. [1947] 





1947 CORRECTION SHEET 1 

National Bureau of Standards Handbook H29 

Changes Adopted by the 33d National Conference on Weights and 
Measures—1947 

Note.—The corrections which follow have been so printed that 
the material may be cut and pasted either at the points where the 
corrections should be made or on the appropriate blank pages ad¬ 
jacent to the several codes. 

SINGLE-SERVICE MEASURE-CONTAINERS 

‘(EXCEPT MILK BOTTLES) 

Handbook page 39. In Specification 1, following the expression 
pint” insert “(1 gill, 4 fluid ounces)”, so that the specification will 

read: 

1. Capacity.—Measure-con tamers shall not be subdivided 
and shall be of one of the following capacities only: 1 gallon, 
y2 gallon, 1 quart, 1 pint, K pint, and / pint (1 gill, 4 fluid 
ounces), standard liquid measure. [1947] 

LIQUID-MEASURING DEVICES 

Handbook page 51. Substitute for the last five lines of the third 
paragraph of Specification 6, the following: 

in the case oj wholesale devices the value oj the minimum rate 
shall not exceed 20 percent oj the manujacturer’s marked maxi¬ 
mum discharge rate. [1947] 

Handbook page 62. Substitute for the Note following Specifica¬ 
tion 53, the following: 

Note.—It is recommended that the capacity of the standard meas¬ 
ure used for the testing of a wholesale meter be equal to at least the 
amount delivered in one minute by the meter at its maximum rate 
of delivery. [1947] 
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PREFACE 

This Handbook supersedes Handbook H22 of the National 
Bureau of Standards, published in 1938, and presents the 
specifications, tolerances, and regulations adopted by the 
National Conference on Weights and Measures through the 
Thirty-first Conference held in 1941. These codes are 
recommended by the National Bureau of Standards for 
promulgation by the States. 

Lyman J. Briggs, 

Director, National Bureau of Standards. 
ii 
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SPECIFICATIONS, TOLERANCES, AND 
REGULATIONS 

FOR 

COMMERCIAL WEIGHTS AND MEASURES AND 
WEIGHING AND MEASURING DEVICES 

AS ADOPTED BY THE 

NATIONAL CONFERENCE ON WEIGHTS AND MEASURES 

AND RECOMMENDED BY THE 

NATIONAL BUREAU OF STANDARDS FOR ADOPTION BY 

THE SEVERAL STATES 

Part I.—INTRODUCTION 

Source.—The specifications, tolerances, and regulations 
published herein comprise, in their latest form, all of the 
current codes as adopted by the National Conference on 
Weights and Measures,1 the latest action reported having 
been taken by the Thirty-first National Conference on 
Weights and Measures in 1941. The Conference Committee 
on Specifications and Tolerances,2 acting at the request of 
the Conference or upon its own initiative, prepares from 
time to time, with the cooperation of the National Bureau 
of Standards, proposed amendments or additions to the ma- 

1 The National Conference on Weights and Measures is a body made up of State and local 
weights and measures officials from all parts of the United States, which normally meets 
annually at the National Bureau of Standards, Washington, D. C. For a more detailed 
description of the Conference and its activities, see chapter 12, National Bureau of Standards 
Handbook H26, Weights and Measures Administration. Copies of that publication may 
be purchased from the Superintendent of Documents, Government Printing Office, Wash¬ 
ington, D. C., at 75 cents each. 

2 A standing committee of the National Conference, consisting of five members. The 
present chairman of the Committee is John P. McBride, Director of Standards and Neces¬ 
saries of Life, State of Massachusetts (Boston); the Secretary of the Committee is R. W. 
Smith, National Bureau of Standards (Washington, D. C.). 

1 



2 Introduction 

terial previously adopted by the Conference; such amend¬ 
ments or additions are then presented to the Conference as 
a whole, where they are discussed by weights and measures 
officials and representatives of interested manufacturers or 
industries; eventually the proposals of the Committee, which 
may have been amended on the floor, are voted upon by the 
weights and measures officials, a majority vote being required 
for adoption. It is the practice to adopt tentatively new 
codes and major changes in existing codes, final action being 
deferred at least until the succeeding Conference; sometimes 
a code will retain its tentative status for a longer period. 

All of the specifications, tolerances, and regulations given 
herein are recommended by the National Bureau of Stand¬ 
ards for official promulgation in and use by the several 
States in exercising their control of commercial weighing 
and measuring apparatus; a similar recommendation is made 
with respect to the local jurisdictions within a State, in the 
absence of the promulgation of specifications, tolerances, and 
regulations by a State agency. 

Purpose.—The purpose of specifications and tolerances is 
to eliminate from use, without prejudice to apparatus which 
conforms as closely as practicable to the official standards, 
weights and measures and weighing and measuring devices 
which are false, which are of such construction that they are 
faulty—that is, which are not reasonably permanent in their 
adjustment or will not repeat their indications correctly—or 
which facilitate the perpetration of fraud. 

The purpose of regulations 3 is to control certain specific 
and important aspects of the procurement and use of com¬ 
mercial weighing and measuring apparatus, to the end that 
apparatus may be properly selected, installed, maintained, 
and used. Regulations are directed primarily to the user 
of apparatus, as distinguished from specifications and toler¬ 
ances which are directed primarily to the manufacturer of 
apparatus. 

Application.—The specifications and tolerances given here¬ 
in are intended to apply to weights and measures and weigh¬ 
ing and measuring devices used in commercial transactions. 

* The principle of the grouping of certain requirements under the heading “Regulations" 
was first adopted by the Twenty-fourth National Conference on Weights and Measures 
(1931). See pages 83 to 85 of the Report of the Twenty-fourth National Conference on Weights 
and Measures, NBS Miscellaneous Publication, M129. 



Introduction 3 

With respect to any particular commercial device the speci¬ 
fications and tolerances are to be construed as being fully 
applicable whenever such a device falls clearly within one or 
more of the several classes of apparatus specifically con¬ 
sidered. They shall also be construed to apply to other 
apparatus, such as that used for special purposes, whenever 
and insofar as they are clearly applicable, but not otherwise. 

Classification of Specifications.—Two classes of specifica¬ 
tions are established: 

1. Retroactive specifications (printed in ordinary roman 
type) which are to be enforced with respect to all commercial 
apparatus in use. 

2. Nonretroactive specifications (printed in italics) which 
are to be enforced only with respect to apparatus which is 
manufactured in or brought into the State after the promul¬ 
gation of the specifications therein, and which are not to be 
enforced with respect to apparatus which is in the State at 
the time of such promulgation, either in use or in the stock 
of manufacturers of or dealers in such apparatus. 

This classification is made in order that the requirements 
may be put into force and effect without unnecessary hard¬ 
ship and without wholesale condemnation of apparatus which, 
while not of the best construction, is nevertheless fairly satis¬ 
factory and may be used for some time without greatly 
prejudicing the rights of purchasers. The retroactive speci¬ 
fications are those which are most urgently required and with 
which all apparatus should at once be required to conform; 
the nonretroactive specifications are those which, while 
clearly desirable, are less vital, and which, as a matter of 
expediency in enforcement, may reasonably be suspended 
with respect to apparatus already within the jurisdiction. 

The principles outlined in the preceding paragraph should 
be observed in the case of a jurisdiction initially promulgat¬ 
ing either a single code of specifications relating to a class of 
apparatus not formerly so regulated, or a series of such codes. 
It is not to be expected, however, that nonretroactive speci¬ 
fications shall always remain nonretroactive; in a given 
jurisdiction it is entirely proper that a weights and measures 
official, following a careful analysis of existing conditions, fix 
reasonable periods for the continuance of the nonretroactive 
application of particular specifications, at the expiration of 
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which periods such specifications will become retroactive in 
their application. These periods should be of such length as 
to avoid undue hardship on the owners of apparatus and, in 
the case of some specifications, should approximate the 
average useful life of the apparatus in question. The periods 
will, of course, differ for different apparatus, and may differ 
for different specifications in the same code. 

In order that all parties at interest may have timely and 
ample notice of impending changes in the status of specifica¬ 
tions, the date or dates at which nonretroactive specifications 
are to become retroactive should be published in combina¬ 
tion with the code itself if sufficient data are then at hand to 
make such action feasible; otherwise, equally effective notice 
should be given at the earliest practicable date. 

It is obvious that, as presented herein, the nonretroactive 
character of specifications originally so classified, must be 
shown, regardless of the time which may have elapsed since 
their adoption, for the guidance of officials in jurisdictions 
in which weights and measures supervision is being inau¬ 
gurated or shall be inaugurated in the future. It may well 
be that in jurisdictions in which the older codes were pro¬ 
mulgated some years ago, the time has now arrived when 
many of the originally nonretroactive requirements may, 
after due notice, properly be applied to all apparatus within 
the jurisdiction. 

In order to enforce the specifications, it will be necessary 
to be able to distinguish that apparatus to which the non¬ 
retroactive specifications do not apply; that is, that apparatus 
which was in the State, either in use or in the stocks of 
manufacturers or dealers, at the time of promulgation of the 
specifications. This may be accomplished as follows: At 
the time of the first examination of apparatus, all devices 
encountered, and sealed, as the result of an accuracy test and 
an inspection involving the application of the retroactive 
specifications only, may be permanently and clearly stamped 
in a prominent position, preferably near the seal, with a steel 
die bearing a star (*) or some other simple design. Not only 
apparatus in use but also that in the stocks of manufacturers 
and dealers should be marked as described. After the first 
examination, all apparatus not so marked will be subject to 
all of the specifications, both retroactive and nonretroactive, 
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while the apparatus marked with the special stamp will con¬ 
tinue to be exempt from the provisions of the nonretroactive 
specifications and will be regulated only by the retroactive 
ones. 

Classification of Tolerances.—A tolerance is a value defin¬ 
ing the amount of the maximum allowable error or departure 
from true value or performance. Two classes of tolerances 
have been established: 

1. Manufacturers’ tolerances, or the tolerances applicable 
to new apparatus. 

2. Users’ tolerances, or the tolerances applicable to 
apparatus in use. 

This classification is made because, in general, apparatus 
will necessarily deteriorate after being put into use and used 
for some time, and it would be manifestly unjust to reject or 
condemn, shortly after it is put into use and used, apparatus 
which was satisfactory when sold. It might so happen that 
the new apparatus had been just within tolerance when it 
was approved; it is obvious that but very little use might be 
necessary to throw the error on such apparatus outside the 
tolerance; therefore such a piece of apparatus would have 
an unreasonably short commercial life before rejection for 
repairs if it were not for the larger tolerance for apparatus 
in use, such as has been provided. 

After weights and measures territory has once been covered 
it is customary to consider as “new” all apparatus which is 
subsequently being tested for the first time by the official, and 
to apply to such apparatus the manufacturers’ tolerances. 
It is likewise customary to apply the manufacturers’ toler¬ 
ances in many cases when retesting apparatus which has been 
rejected and which has subsequently been adjusted or re¬ 
paired, for the same reasons as have been outlined above. 

It may also be mentioned that there are certain types of 
apparatus with respect to which the general principle of loss 
of accuracy with use does not apply, such as graduated glass¬ 
ware, milk bottles, etc. Therefore in the tolerances which 
are given hereafter it will be observed that in certain instances 
but a single tolerance is specified. Wherever no mention is 
made of manufacturers’ tolerances, it is to be understood 
that the same tolerance applies to new apparatus and to ap¬ 
paratus in use. 
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Where two classes of tolerances are specified, the manu¬ 
facturers’ tolerances are usually one-half the users' toler¬ 
ances; since the latter will be employed more frequently 
than the former, the values appearing in the tolerance tables 
which are given hereafter are the users' tolerances. 

Accurate and Correct Apparatus Defined.—A weight or 
measure or weighing or measuring device is to be considered 
“accurate" when it conforms to the standard within the 
applicable tolerances. When apparatus fails so to con¬ 
form, it is to be considered “inaccurate." 

A weight or measure or weighing or measuring device is 
to be considered “correct" when, in addition to being 
accurate, it conforms to all of the applicable requirements 
of the appropriate code. All other apparatus is to be 
considered “incorrect." 

See page 148 of this Hand¬ 

book for note relative to Cor¬ 

rection Sheets. 



PART II.—SPECIFICATIONS, TOLERANCES, 
AND REGULATIONS 

Apparatus in the Metric System.—No specifications con¬ 
tained in the following pages shall be understood or con¬ 
strued to prohibit the sale or use of weights or measures or 
weighing or measuring devices constructed or graduated in 
units of the metric system. 

The tolerances to be allowed on any weight or measure or 
weighing or measuring device constructed or graduated in 
units of the metric system shall be equivalent to those speci¬ 
fied on similar apparatus constructed or graduated in the 
customary system. 

Specifications printed in roman type are retroactive, and 
apply to all apparatus. 

Specifications printed in iialics are nonretroactive and apply 
only to apparatus manufactured in or brought into the State 
after the date of promulgation of the specifications} 

LINEAR MEASURES 

SPECIFICATIONS 

1. Measures of length shall be made of a material the form 
and dimensions of which remain reasonably permanent 
under normal conditions—for example, steel, brass, hard¬ 
wood, etc. 

2. The ends of measures of length made of wood, or of other 
nonmetallic material liable to wear away through use) shall be 
protected by some metal not softer than brass, firmly attached to 
the measure. 

3. Rigid measures of length shall be smooth and straight. 
4. Folding measures of length shall be so constructed that 

each section will come to a definite stop when straightened 
out. 

4 See Classification of Specifications, p. 3. 

7 



8 Linear Measures 

5. Measures of length shall be graduated in units of the 
customary system and its usual subdivisions. 

6. All graduations shall be clear and distinct, and the 
main graduations shall be plainly designated. The length 
of these main graduations shall be greater than that of the 
intermediate graduations, and the latter shall be varied in 
length in such a way that they may be conveniently read. 
Main graduations are to be construed as those the value of 
wdiich should be readily ascertainable in order to facilitate 
reading at any point. 

7. Graduations shall not be greater in width than one- 
quarter of the value of the smallest subdivision: Provided, 
however, That if line graduations are employed, their width 
shall not exceed 0.03 inch; if raised graduations are employed, 
their width shall not exceed 0.12 inch at their widest point. 

8. All graduations shall be uniformly spaced and be per¬ 
pendicular to the edge of the measure. 

TOLERANCES 

The tolerances to be allowed in excess or deficiency on all 
measures of length, except tapes of steel or other metal, 
shall be the values shown in the following table: Provided, 
however, That the manufacturers’ tolerances or the toler¬ 
ances to be allowed on all new measures of length, except 
tapes of steel or other metal, shall be one-half of the values 
given. 

Length Tolerance 

Feet 
6__ 

Inch 
3/16 
5/32 
1/8 
3/32 
1/16 
1/32 
1/64 

5 _ 
4_ _ 
3__ _ 
2_ _ 
1 __ 
1/2 or less_ 
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The tolerances to be allowed in excess or deficiency on all 
tapes of steel or other metal shall be the values shown in the 
following table: 

Length Tolerance Tension 

Feet Inch Pounds 
100_ 1/4 10 
66_ 3/16 10 
50_ 1/8 10 
33_ 3/32 10 
25_ 1/16 10 
10_ 1/16 5 
6_ 1/32 5 
3_ 1/32 5 

REGULATIONS 

1. Measures of length, so called, defined by tacks driven 
into a counter, or in any similar way, shall not be allowed. 
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FABRIC-MEASURING DEVICES 

DEFINITION 

A retail fabric-measuring device, hereinafter referred to 
as a fabric-measuring device, is a mechanism or machine 
which is adapted to measure and to indicate automatically 
the length of fabric passed through it, and which, on account 
of the character of its primary indicating elements, is 
obviously designed for use in connection with retail sales; 
such devices may or may not be designed to indicate auto¬ 
matically the total price of the amount of material measured, 
for a series of unit prices. 

SPECIFICATIONS 

1. Basis of Graduation.—Fabric-measuring devices shall 
be graduated in units of the customary system and its 
usual subdivisions. The maximum value of the minimum 
length graduations on fabric-measuring devices shall be 
% yard. 

2. Character of Graduations.—The length graduations 
and the value graduations on all fabric-measuring devices 
shall be clear and distinct and their length shall be so varied 
or they shall be so arranged that their meaning or value is 
readily apparent and their indications may be conveniently 
read. The width of any graduation mark shall in no case be 
less than 0.008 inch. 

3. Interval Between Graduations.—The clear inter¬ 
val between %-yard graduation marks on fabric-measuring 
devices shall not be less than 1}{% inch (0.6875 inch); if inch 
graduation marks are employed the clear interval between 
such inch graduation marks shall not be less than % inch 
(0.125 inch). These values shall be applied to the most 
sensitive .indicating element with winch the device is 
equipped. 

The clear interval between value graduation marks on 
fabric-measuring devices shall not be less than 0.02 inch. 

4. Computing Charts.—Computing charts may be made 
in accordance with either of the following principles: 

(a) If the derice is so designed and constructed that it 
purports automatically to compute for a series of unit prices 
the total price for every length within the range of the device, 

11 



12 Fabric-Measuring Devices 

then the device shall be equipped with a value pointer or 
indicator and value graduation marks; the value graduation 
marks shall be correctly placed; and in any position which 
the indicator or pointer and the chart may assume there 
shall be exposed to view a sufficient number of value figures 
and graduations to permit the value indications of the device 
to be read correctly. The value graduations shall not 
exceed 1 cent at all prices per yard up to and including 30 
cents. At any higher price per yard the value graduations 
shall not exceed 2 cents: Provided, however, That nothing 
in the above shall be construed to prevent the placing of a 
special value graduation to represent each 5-cent interval. 
These special graduations may take the form of dots, stag¬ 
gered graduations, or similar forms. They shall be so 
placed that their meaning and value may be clearly under¬ 
stood, but they shall not be placed in the space between the 
regular graduations. 

(b) If the device is so designed and constructed that it 
purports automatically to compute only for lengths corre¬ 
sponding to a definite series of length graduations, then there 
shall be no value graduation marks, and at no position which 
the chart may assume shall two value figures for the same 
unit price be completely and clearly exposed to view at the 
same time. One of the following alternatives shall also be 
complied with: 

(1) There shall be a value computation for each length 
graduation throughout the range of the device; or 

(2) No value indication may be exposed to view except 
at such times that the device registers a length indication 
for which a correct value indication is provided; or 

(3) Each column or row of value graduations shall be 
clearly and conspicuously marked with the length gradua¬ 
tion to which the values correspond, the device shall be 
marked with the character and limitations of the computa¬ 
tions made, and there shall be a computation for at least 
each % yard throughout the range of the device. 

All money values corresponding to definite length gradua¬ 
tions must be mathematically correct except as follows: If the 
mathematically correct amount includes a fractional part of 
a cent, the fraction shall be dropped if it is less than % but if 
the fraction is % or more the next higher cent may be shown. 
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5. Pointers and Indicators.—Each pointer or indicator 
used in a fabric-measuring device shall be so designed and 
constructed that a clear, distinct, and accurate reading is 
given. All pointers or indicators shall be symmetrical about 
the graduation marks at which they may stand and shall 
reach to all such graduation marks. The width of the pointer 
or indicator, or of the end thereof, shall not exceed the 
width of the smallest graduation marks on the scale with 
which it is used, and in no case shall such width exceed 
0.015 inch. The distance between the pointer or indicator 
and its scale or chart shall not exceed 0.06 inch. 

6. Readability of Indications.—Fabric-measuring de¬ 
vices shall be so designed and constructed that in any posi¬ 
tion which the length indicator or pointer and scale or chart 
may assume in their operation, there will be exposed to view 
a sufficient number of figures and graduations readily to per¬ 
mit the length indications of the device to be read correctly. 

7. Return of Indicating Element to Zero.—Fabric¬ 
measuring devices shall be so designed and constructed that 
the indicating elements used in registering lengths or prices 
of deliveries to individual purchasers are returnable readily 
to a definite and clear zero reading before the next measuring 
operation is begun. 

8. Increasing and Decreasing Indications.—All fabric¬ 
measuring devices shall be accurate in their length and value 
indications whether the indications are being increased or 
decreased. 

9. Limitation of Use.—If a fabric-measuring device will 
not give accurate results when used for the measurement of all 
fabrics, then the device shall be so marked as clearly to indi¬ 
cate its limitations. 

10. Lettering and Graduations.—All markings, instruc¬ 
tions, figures, and graduations required under these specifica¬ 
tions shall be of such size, design, material, and location and 
shall be so applied or affixed that they will not tend easily to 
become obliterated or illegible. 

11. Fraudulent Construction.—Ail fabric-measuring 
devices and all devices designed to be attached thereto and 
used in connection therewith shall be of such design and 
construction that they do not facilitate the perpetration of 
fraud. 

458492 0 - 42 -2 



14 Fabric-Measuring Devices 

TOLERANCES 

The tolerances to be allowed on the delivery 6 of fabric- 
measuring devices in excess (underregistration of device) 
and in deficiency (overregistration of device), to be applied 
on both increasing and decreasing registrations of the ma¬ 
chine, shall be the values shown in the following table: Pro¬ 
vided, however, That the manufacturers' tolerances or the 
tolerances on all new fabric-measuring devices shall be 
one-half of the values given. 

Machine 
indication 

Tolerances on 
delivery « 

In defi¬ 
ciency 

(overreg¬ 
istration) 

In excess 
(underreg¬ 
istration) 

Yards Inch Inches 
1 or less_ 1/4 3/8 
2_ 1/4 3/8 
3_ 5/16 3/8 
4_ 5/16 1/2 
5_ 3/8 5/8 

6_ 3/8 3/4 
7_ 1/2 1 
8_ 1/2 1 
9_ 5/8 11/4 
10_ 3/4 11/2 

11_ 3/4 1 1/2 
12_ 7/8 13/4 
13_ 7/8 13/4 
14_ 1 2 
15_ 1 2 

• See footnote 5 below. 

For machine indications of more than 15 yards add X« 
inch in deficiency and % inch in excess per indicated yard. 

» “Tolerances on delivery" refers to the variations between the indications of the fabric- 
measuring device and the corresponding actual lengths of testing strip passed through the 
device, and does not apply to check measurements made upon lengths of fabrics which have 
been commercially measured. 
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TAXIMETERS 

DEFINITIONS 

A “taximeter” is a machine adapted automatically to 
calculate, at a predetermined rate or rates, and to register, 
the charge for hire of a vehicle. 

The “fare” is that portion of the charge to be paid by the 
passenger for the hire of a vehicle, which is automatically 
calculated by the taximeter through the operation of the 
mileage mechanism, the time mechanism, or a combination 
of these. 

The “extras” are those charges which are to be paid by 
the passenger in addition to the fare, and include any charge 
at a flat rate assessed for the transportation of passengers in 
excess of a stated minimum number as well as any charge 
for the transportation of baggage. 

The “face” of a taximeter is that side upon which the 
charge to be paid by the passenger for the hire of a vehicle 
is indicated. 

A “single-tariff” taximeter is one designed to calculate 
fares based on mileage at a single rate only. 

A “multiple-tariff” taximeter is one so designed that it 
may be set to calculate fares based on mileage at any one of 
two or more rates. 

A taximeter shall be considered to be “cleared” when it 
is inoperative with respect to all fare registration, when no 
figures indicating fare or extras are exposed to view, and 
when all of the parts are in that position in which they are 
designed to be when the vehicle to which the taximeter is 
or may be attached is not engaged by a passenger. 

A “money drop” is an increment of fare registration. 
The “initial money drop” is the initial increment of fare 
registration following the flag pull. 

The “flag” is the metal plate attached to the end of the 
lever arm by means of which the operating condition of the 
taximeter may be manually controlled. 

16 
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SPECIFICATIONS 

1. Basis of Fare Calculation.—Taximeters shall be so 
designed and constructed as to calculate the fare only upon 
one of the following bases: 

(a) Mileage traveled. 
(b) Time elapsed. 
(c) A combination of mileage traveled and time elapsed 

such that when the taximeter is operable with respect to 
fare registration, the fare-registering mechanism is actuated 
by the mileage mechanism whenever the vehicle upon which 
the taximeter is installed is in motion at such a speed that the 
rate of mileage revenue per unit of time equals or exceeds the 
time rate, and may be actuated by the time mechanism, 
whenever the speed of the vehicle is less than this, or when 
the vehicle is stopped. When constructed upon this prin¬ 
ciple, provision shall be made whereby the driver of the 
vehicle may cause the clock mechanism to be operative or 
inoperative with respect to the fare-registering mechanism, 
as the occasion may demand. 

2. Character of Indications.—Taximeters shall be so 
designed and constructed that the following indications are 
shown upon the face: 

(a) The condition of the taximeter, that is, whether it is 
inoperative or operative, and, if the latter, the character of 
fare registration for which it is set. This specification shall 
be construed to require (1) that while a taximeter is cleared, 
the indication “Not registering”, “Vacant”, or an equivalent 
expression shall appear; (2) that in the case of single-tariff 
taximeters, while the taximeter is in condition for fare^ 
registration on any basis, the indication “Registering”, 
“Hired”, or an equivalent expression shall appear; (3) that in 
the case of multiple-tariff taximeters, while in the condition 
described in (2) preceding, the basis for the particular tariff 
for which the taximeter is set shall be shown. In the case 
of the lowest rate for which the taximeter is adjusted the 
indication specified in (2) preceding shall be considered 
satisfactory; in the case of any higher rate the indication shall be 
shown by such an expression as “8 or more persons,” etc.; and 
(4) that while the taximeter is so set that the clock mecha¬ 
nism is inoperative with respect to fare registration, the 
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indication “Time not recording” or an equivalent expres¬ 
sion shall appear, except when the taximeter is cleared. This 
indication may replace the indication specified in (2) pre¬ 
ceding, but shall be in addition to the indication specified in 
(8) preceding for the higher rates on multiple-tariff taximeters. 

(b) The accumulated fare. The indications shall be identi¬ 
fied by the word “Fare” or by an equivalent expression, and 
their values shall be defined by suitable words or monetary 
signs. 

(c) The extras. Taximeters are not required to be con¬ 
structed so as to register charges for extras, but when so 
constructed the following shall apply: Extras shall never be 
included in the fare registration, but shall always be indicated 
as a separate item. They shall be identified by the word 
“Extras” or by an equivalent expression, and their values 
shall be defined by suitable words or monetary signs. 

The indications required by this specification shall be dis¬ 
played through, and shall be entirely protected by, glass 
which shall be securely attached to the metal housing of the 
taximeter, so that the indications will be protected by the 
official seals. 

Note.—Whenever charges for extras are prohibited by legal author¬ 
ity, or whenever the assessment of extras has been discontinued by a 
given taxicab operator, if the taximeters in use in the jurisdiction or by 
the operator in question are constructed to register extras, the extras 
mechanism on such taximeters shall be rendered inoperable or all indica¬ 
tions on the faces of the taximeters of charges for extras shall be effec¬ 
tively obscured by permanent means. 

3. Obscuring of Indications.—Except as provided by 
the “Note” of specification No. 2, and except when a taximeter 
is cleared, indications of the amount of fare and extras reg¬ 
istered shall never be obscured, and the apertures through 
which such indications are read shall never be covered. 

4. Readability of Indications.—All apertures through 
which any indications or markings are viewed at any time 
shall be of such location, size, and design that the indications 
may be read with precision. This specification shall be 
construed to require that in the case of drums or dials 
designed to advance intermittently, but one indication 
shall be exposed to view at one time, and that in the case of 
graduated drums or dials designed to advance gradually 
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and continuously and to be read in combination with an 
indicator, a sufficient number of graduations and figures 
shall be exposed to view at all times readily to permit the 
indications to be read correctly. 

5. Statement of Rates.—All taximeters shall be marked 
upon their faces to show the rates, both for mileage and time, 
for which they are adjusted, and the schedule of extras when 
such charges are recognized. This specification shall be con¬ 
strued to require a statement of the mileage and time rates for 
the initial as well as for subsequent intervals whenever the 
rates are not uniform throughout. The words “Rate”, “Rates”, 
or “Rates of fare” shall precede the actual statement of the 
rates, and the latter shall be self-explanatory and readily under¬ 
standable by the ordinary passenger. 

The marking required by this specification shall either be 
of a permanent character, or shall be displayed through, and 
shall be entirely protected by, glass securely attached to the 
metal housing of the taximeter, so that the marking will be 
protected by the official seals. 

6. Marking of Change Gears.—All individual change 
gears utilized in compensating for differences in tire diameters 
shall be plainly marked to show the number of their teeth. 

7. Lettering and Graduations.—All indications and 
markings required under these specifications shall be of such 
size, design, material, and location and shall be so applied or 
affixed that they are definite and distinct and that they will 
not tend easily to become obliterated or illegible. 

8. Flag.—All taximeters shall be equipped with a flag. 
The positions of the flag, corresponding to the different 
conditions of a taximeter, shall be mechanically defined, 
and displacement from any one of these positions shall be 
sufficiently obstructed so that the accidental or inadvert¬ 
ent changing of the condition of the taximeter is improbable. 
The flag shall be at its highest position when the taximeter 
is cleared and in this position the whole of the flag shall be 
above the level of the taximeter housing. Adequate provision 
shall be made so that the attempted movement of the flag to 
an operating position immediately following its movement to 
the cleared position shall automatically be so delayed that 
the taximeter mechanism may come to complete rest in the 
cleared condition before such subsequent movement is begum 
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9. “Extras” Knob or Handle.—The knob, handle, or 
other means utilized to actuate the “extras” mechanism 
shall be inoperative whenever the taximeter is in the cleared 
condition; that is, whenever it is not in a condition to regis¬ 
ter fares. 

10. Provision for Sealing.—Adequate provision shall 
be made for sealing all taximeters, and in the case of complete 
assemblies—that is, installations upon cabs of taximeters and 
the various gears and other parts required for service opera¬ 
tion—adequate provision shall be made for sealing all of the 
parts in place, in such manner that no adjustments, altera¬ 
tions, or replacements, affecting in any way the indications, 
the time or mileage rates, or, in general, the accuracy of the 
taximeters or the assemblies, can be made without mutilating 
or destroying the seal or seals. 

11. Permanence.—Taximeters shall be of such design> 
construction, and materials that they may reasonably be expected 
to withstand ordinary usage without impairment of their 
accuracy or the correct functioning of their operating and indi¬ 
cating parts. This specification shall be construed to require 
that in the case of ratchets and pawls and similar combinationsr 
wherever the accuracy or consistency of the indications of the 
taximeter would be affected by the wearing away or the deforma¬ 
tion of one or both of the cooperating parts, the ratchets and 
pawls shall be fabricated of such material and shall be hardened 
to such a degree and extent that the wear or deformation result¬ 
ing from use will be reduced to a minimum. 

12. Fraudulent Construction.—All taximeters and all 
mechanisms and devices designed to be attached thereto and 
used in connection therewith shall be of such design and 
construction and shall be so installed for use that they do 
not facilitate the perpetration of fraud. 

TOLERANCES 

Definitions.—A “bench test” is a test of a taximeter 
head alone, except that the gear box—that is, the change 
gears designed to compensate for tires of different sizes— 
may be attached. 
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A “wheel test” is a test of the entire taximeter assembly 
when mounted upon a vehicle, the mechanism being actuated 
by the mechanical revolution of the vehicle wheel while the 
cab remains at rest. 

A “road test” is a test similar to a wheel test except that 
the mechanism is actuated as a result of cab travel. 

The “initial” mileage or time interval is the mileage or 
time interval corresponding to the initial money drop. 

“Tolerance in deficiency” and “tolerance in excess” are 
the allowable errors in the directions of overregistration and 
underregistration, respectively. 

Values.—The tolerances to be allowed on all taximeters 
shall be as follows: 

1. On Mileage Tests.—(a) On bench test.—With respect 
to the nominal number of spindle revolutions, no tolerance in 
deficiency and a tolerance in excess, of 2 percent of the inter¬ 
val under test, with an added tolerance of 100 feet whenever 
the initial interval is included in the interval under test. 

(b) On wheel and road tests.—With respect to distance 
computed or actually traveled, no tolerance in deficiency and 
a tolerance in excess, of 4 percent of the interval under test, 
with an added tolerance of 100 feet whenever the initial 
interval is included in the interval under test: Provided, 
however, That on a road test if the vehicle tires are obviously 
worn, a tolerance in deficiency, of 1 percent shall be allowed. 

Note.—In computing road results and calculating the values of 
change gears for the purpose of applying tolerances, the mean effective 
circumference of tire shall be used. This shall be determined upon a 
new tire of the size, kind, and make in use, inflated to the pressure 
recommended by the manufacturer, and mounted upon a vehicle, 
by causing the tire to describe several complete revolutions upon a 
smooth surface, finding the average distance advanced per revolution, 
and deducting from the result 1 percent. 

2. On Time Tests.—(a) On individual time intervals.—A 
tolerance of 3 seconds per minute (5 percent) in deficiency 
and a tolerance of 6 seconds per minute (10 percent) in excess: 
Provided, however, That on the initial time interval the toler¬ 
ance in excess shall be 9 seconds per minute (15 percent). 

(b) On the average time interval (computed after exclud¬ 
ing the initial interval).—No tolerance in deficiency and a 
tolerance of 3 seconds per minute (5 percent) in excess. 
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REGULATIONS 

1. Visibility of Indications.—When mounted upon a 
cab a taximeter shall be so placed that its face is in plain view 
of a passenger seated upon the rear seat of the cab. Ade¬ 
quate lighting facilities shall be provided for so illuminating 
the face of the taximeter that the indications thereof may be 
conveniently read by the passenger and the face of the taxi¬ 
meter shall be so illuminated whenever the taximeter is in 
operation and artificial illumination is necessary for the 
convenient reading of its indications. 
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ODOMETERS 

Notes.—The following specifications and tolerances shall apply to 
odometers in those cases in which odometers are used or to be used 
commercially—that is, to determine charges for hire of a vehicle—and 
such use shall be permitted only when these specifications and toler¬ 
ances are complied with. Whenever odometer readings form the basis 
for the payment of fees or taxes to or for the preparation of reports for 
governmental agencies, for the determination of insurance premiums, 
or in other such cases, and weights and measures officials undertake to 
inspect and test such odometers, what follows is recommended as the 
basis for such examinations; the requirements should be applied insofar 
as they are applicable and not modified by the conditions surrounding 
the special use. 

It is strongly urged that compliance with the tolerances be deter¬ 
mined by the performance of the complete assembly installed on the 
vehicle with which it is to be used, in a road test over a measured course. 
During such test the vehicle shall carry an average load and the tires 
shall be inflated to normal pressure recommended by the manufacturer 
of the tires. 

It is recognized that physical limitations, such as very heavy traffic 
conditions in the vicinity of the place where the tests of odometers 
must be made, may in certain instances preclude the possibility of the 
road test recommended. Necessarily in such cases some other method 
of test must be resorted to. The only other method of test which is 
at all adequate is that known as the “wheel test”, which is a test of 
the entire odometer assembly when mounted upon a vehicle, the 
mechanism being actuated by the mechanical revolution of the vehicle 
wheel while the car remains at rest. The corresponding vehicle travel 
can be computed when the rolling circumference of the tire on the 
wheel of the vehicle which actuates the odometer, under average load 
and with normal tire inflation, is accurately known, and this computed 
travel can be compared with the registration of the device. Specially 
constructed apparatus will be necessary if the test is to be made in 
this way. 

The “bench test” is believed to be inadequate for odometer assem¬ 
blies and is not recommended. 

After approval of the complete assembly, suitable seals shall be 
applied so that no part of the odometer mechanism or of the connec¬ 
tions leading thereto may be removed, or modified in such a way as 
to affect the accuracy of registration, without destroying or mutilating 
the seal or seals. 

Whenever an odometer has been damaged, whenever repairs which 
might in any way affect the accuracy of its registration have been 
made, or whenever any of the official seals have been destroyed or 
mutilated, such odometer shall not thereafter be used commercially 
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until inspected and, if deemed necessary, tested by the weights and 
measures official. 

DEFINITION 

An odometer is a mechanism or machine designed to be 
attached permanently to a vehicle and adapted automatically 
to register the distance traversed by the vehicle. For the 
purpose of these specifications and tolerances, this definition 
shall be construed to include hub odometers, cable-driven 
odometers, and the mileage-recording, or odometer, portions 
of the so-called “speedometer” assemblies for automobiles. 

SPECIFICATIONS 

1. Character of Indication.—Odometers shall be so 
designed and constructed that they will register in terms of 
miles and tenth-miles. 

2. Movement of Indicators.—All odometers shall be so 
designed and constructed that when installed on a vehicle 
the registration of the odometer shall be susceptible of in¬ 
crease only by the rotation of the vehicle wheel or wheels. 
The tenth-mile indicator may advance continuously or inter¬ 
mittently; other indicators shall advance intermittently. In 
all cases in which indicators advance intermittently, move¬ 
ment shall be communicated to the indicator drum or dial 
only during that period in which the advance of the mechan¬ 
ism corresponding to not more than the 0.1 mile immed- 
diately preceding the next higher indication, is taking place. 
An odometer may be provided with means for reducing the 
registration to zero. 

3. Readability of Indications.—Mileage figures and the 
apertures through which they are viewed shall be of such 
size, design, and location that the indications of the odometer 
may be easily and accurately read. The figures and their 
backgrounds shall be of sharply contrasting colors; the color 
of all figures except those indicating tenth-miles shall be 
uniform, and the color of the tenth-mile figures shall be 
different from the color of the other figures. Except during 
the period of advance of an indicator to the next higher 
indication, only one figure on each drum or dial shall be 
exposed to view. Any protective covering intended to be 
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transparent shall be in such condition that it can be made 
transparent by ordinary cleaning of its exposed surface. 

4. Visibility of Registration.—Whenever an odometer 
is utilized upon a vehicle in lieu of and for the purposes for 
which a taximeter is commonly employed in regular taxicab 
service, the odometer shall be so positioned on the vehicle 
that the registration of the device is in full view from the 
interior of the vehicle; in all other cases the odometer shall 
be so positioned that is it readily accessible for the reading 
of its registration. 

5. Provision for Sealing.—Adequate provision shall be 
made for sealing in place all complete odometer assemblies— 
that is, installations upon vehicles of odometers and the 
various gears and other parts required for service operation— 
in such a manner that no adjustments, replacements of or to 
any parts of such assemblies, or alterations, wdiich might 
affect in any way the accuracy of the odometer registration, 
can be made without destroying or mutilating the seal or 
seals. 

The seal or seals required by the provision of this specification 
shall be so applied that they are visible; that is, it shall not be 
necessary to disassemble or remove any part of the vehicle or 
odometer to determine whether such seals are intact. 

6. Permanence.—Odometers shall be of such design, con¬ 
struction, and materials that they may reasonably be expected 
to withstand ordinary usage without impairment of their 
accuracy or the correct functioning of their operating and 
indicating parts. This specification shall be construed to 
require that in the case of ratchets and pawls and similar 
combinations, wherever the accuracy or consistency of the indica¬ 
tions of the odometer would be affected by the wearing away or 
the deformation of one or both of the cooperating parts, the 
ratchets and pawls shall be fabricated of such material and shall 
be hardened to such a degree and extent that the vjear or deforma¬ 
tion resulting from use will be reduced to a minimum. 

7. Fraudulent Construction.—All odometers and all 
mechanisms and devices designed to be attached thereto 
and used in connection therewith shall be of such design and 
construction and shall be so installed for use that they do 
not faqilitate the perpetration of fraud. 
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TOLERANCES 

The tolerances to be allowed on the registration of odo¬ 
meters with respect to distance actually traversed or com¬ 
puted shall be as follows: 

Tolerance in deficiency (overregistration): None, except 
when the vehicle tires are seriously worn, in which case 1 
percent of the interval under test shall be allowed. 

Tolerance in excess (underregistration): Four percent of 
the interval under test. 
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LIQUID CAPACITY MEASURES 

SPECIFICATIONS 

1. Liquid measures shall be made of metal, glass, earthen¬ 
ware, enameled ware, composition, or similar and suitable 
material, and shall be of sufficient strength and rigidity to 
withstand ordinary usage without becoming bent, indented, 
distorted, or otherwise damaged: Provided, however, That 
when the measure is made oj iron or steel, or iron or steel plated 
with tin, zinc, or copper, or is made oj copper, the minimum 
thicknesses oj the metal shall be those given in the jollowing 
table: 

Capacity of measure 

Minimum 
thickness if 
of iron or 
steel or of 

plated iron 
or steel ° 

Minimum 
thickness if 
of copper 

Inch Inch 
Over 1 gallon_ 0. 016 0. 032 
1 gallon_ . OH . 028 
1/2 gallon_ __ . 014 . 028 
1 quart__ _ . 014 . 028 
1 pint or less_ .010 . 020 

a The following commercial tin plates will comply with these requirements: Over 1 gallon, 
2XL; 1 gallon, y2 gallon, and 1 quart, IX; 1 pint or less, ICL. 

2. Liquid measures of the customary system shall be of 
one of the following capacities only: One gallon, a multiple 
of the gallon, or a binary submultiple of the gallon, that is, 
a measure obtained by dividing the gallon by the number 2 
or by a power of the number 2: Provided, however, That 

29 458492 0 - 42 -3 
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nothing in this specification shall be construed to prevent the 
use of cans for ice cream, exclusively, in the 2K-gallon 
(10-quart) size, but only when having an inside diameter of 
not less than 8% inches, or of brick molds for ice cream, 
exclusively, in 5-pint and 3-pint sizes. 

3. Liquid measures shall be so constructed that the capa¬ 
city is determined by a definite edge, plate, bar, or wire at or 
near the top of the measure. When one of the last three 
forms is employed the capacity shall be determined to the 
lowest portion of such plate, bar, or wire. 

4. No subdivided liquid measures shall be allowed, and the 
only reinforcing rings which may be used are those which are 
firmly attached to the outside of the measure and do not, by 
indentations or in any other manner, show divisions or lines 
on the inside surface of the measure. 

5. The capacity of the measure shall be conspicuously, legibly, 
and permanently indicated on the side of the measure. This 
shall be in combination with the word “Liquid” or the letters 
“Liq” in the case of measures in which the word “quart” or 
“pint” occurs. In the case of measures made of earthenware, 
enameled ware, or composition, this marking shaU be of .a dif¬ 
ferent color than the measure. 

6. If a liquid measure is provided with a tap or spigot, the 
construction shall be such that the measure may be com¬ 
pletely emptied by the tap or spigot while it is standing upon 
a level surface. 

7. When a lip or rim, designed both to facilitate pouring 
and to receive any overflow, is provided, the measure shall 
be so constructed as to hold its full capacity exclusive of the 
lip or rim, while it is standing upon a level surface. 

TOLERANCES 

The tolerances to be allowed in excess and in deficiency on 
all liquid capacity measures shall be the values shown in the 
following table: Provided, however, That the manufacturers’ 
tolerances or the tolerances to be allowed on all new liquid 
capacity measures shall be one-half of the values given. 
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Capacity of meas- 
Tolerance 

ure 
In excess In deficiency 

Liquid Cubic Liquid Cubic 
ounces inches ounces inches 

10 gallons_ 10 18. 0 5. 0 9. 0 
5 gallons __ 6 11. 0 3. 0 5. 4 
4 gallons __ 4 7. 0 2. 0 3. 6 
3 gallons_ 4 7.0 2. 0 3. 6 
2 gallons_ 2 3. 5 1. 0 

Liquid 
drams 

1. 8 

1 gallon__ 1 
Liquid 
drams 

1. 8 4. 0 . 9 

1/2 gallon_ 6 1.4 3. 0 . 7 
1 quart._ 4 .9 2. 0 . 5 
1 pint_ __ 3 .7 1. 5 .3 
1/2 pint_ 2 .4 1. 0 . 2 
1 gill--- 2 .4 1.0 . 2 
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GLASS GRADUATES 

SPECIFICATIONS 

1. Graduates shall be made to contain or to deliver the indicated 
volume at 20° C (68° F). They shall be legibly, conspicuously, 
and permanently marked to indicate whether they are graduated 
to contain or to deliver. 

2. Graduates shall be either cylindrical or conical in shape. 
In the case of all cylindrical graduates the ratio of length of the 
graduated scale to the internal diameter shall not be less than 
five to one. In the case of conical graduates the ratio of length 
of the graduated scale to the internal diameter at the highest 
graduation shall be not less than two to one, and at one-fourth of 
the total capacity this ratio shall be not less than one to one. 

3. Graduates shall be made of good quality glass, thor¬ 
oughly annealed, clear, transparent, of uniform but not 
excessive thickness, and free from bubbles and streaks. 

4. Graduates shall be provided with a base at right angles 
to the axis and of such a diameter that the graduate will stand 
when placed on a surface making an angle of 25 percent, or 
approximately 15°, with the horizontal. 

5. All graduates shall be provided with pouring lips. 
6. The graduation marks shall be perpendicular to the 

axis and parallel to the base and to each other. 
b 7. Main graduation marks are those indicating the prin¬ 

cipal subdivisions into which a graduate is divided, the value 
of which should readily be ascertainable in order to facili¬ 
tate the reading of the graduate at any point on its scale. 
All main graduation marks shall extend around the same 
proportional part of the circumference of the graduate. All 
graduation marks of this character shall be construed to be 
main graduation marks. These graduations shall extend at 
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least one-half of the distance around the graduate: Provided, 
however, That on duplex, or double-scale, graduates a clear space 
shall be left between the ends of the main graduation marks on 
the two scales, and this space, measured parallel to the graduation 
marks, shall conform to the following values: 

Circumference of graduate at the gradua¬ 
tion marks 

Distance be¬ 
tween ends 
of gradua¬ 
tion marks 

Up to 5 inches_ __ ___ _ 
Inch 

1/8 to 1H 
1/4 to 1/2 
Si 8 to 5/8 

From 5 inches to 10 inches, inclusive_ 
More than 10 inches___ 

Intermediate graduation marks are those which extend 
around a smaller proportional part of the circumference of the 
graduate than do the main graduation marks, and when these 
are employed the graduations shall be varied in length in such 
a manner that the scale may be conveniently read, but in no 
case shall any graduation mark extend less than one-fourth of 
the distance around the graduate. 

8. Graduation marks shall be clear and distinct and uni¬ 
form in character. They shall be etched or engraved, and 
shall not exceed 0.015 inch (0.38 mm) in width. Blown or 
pressed graduation marks shall not be allowed, 

9. The clear interval between the graduation marks shall not 
be less than 0.04 inch (I mm). 

10. The value of the main graduation marks shall be 
plainly designated, each number being placed either directly 
upon or immediately above the graduation mark to which it 
refers, but the position of the numbers shall be consistent 
throughout the graduated scale. If placed upon the gradua¬ 
tion marks, the numbers shall be placed from the ends a suffi¬ 
cient distance to allow the ends to be used in making a setting. 
Intermediate graduation marks shall not be numbered. 
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11, On all single-scale graduates, where the main graduation 
marks do not completely encircle the graduate, the middle points 
of the main graduation marks shall be directly opposite the lip. 
On duplex, or double-scale, graduates the center of the clear 
spaces between the ends of the main graduation marks, provided 
for in specification 7, shall be approximately 90° from the lip. 

TOLERANCES 

The tolerances to be allowed in excess or deficiency on 
glass graduates marked “to contain” shall be the values 
shown in the following tables; the tolerances to be allowed 
on graduates marked “to deliver” shall be 25 percent greater 
than the values given. 

Note.—The tolerance to be used at any point on any graduate shall 
be determined by measuring the inside diameter of the graduate at 
the point under test and taking from the table the tolerance value 
corresponding to this diameter. 
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Tolerance for Graduates of Various Diameters 

[Values Expressed in U. S. Customary Units] 

Diameter Tolerance Diameter Tolerance 

Six- Liquid Six¬ Liquid 
Inches teenths drams Minims Inches teenths drams Minims 
_ 6 _ 0. 6 2 4 __ 32 
_ 7 _ _ . 8 2 5 __ 34 

8 _ 1. 0 2 6 __ 36 
_ 9 _ 1.3 2 7 _ 39 
_ _ 10 _ _ 1. 6 2 8 _ 41 
__ 11 _ 2. 0 
__ 12 _ 2. 5 2 9 __ 44 

13 __ 3. 0 2 10 47 
_ _ 14 _ _ 3. 5 2 11 _ 49 

15 __ 4. 0 2 12 __ 52 
2 13 _ 55 

1 0 _ 5 
1 1 6 2 14 _ _ 58 
1 2 6 2 15 1 2 
1 3 _ _ 7 3 0 1 5 
1 4 8 3 1 1 8 

3 2 1 12 
1 5 __ 9 
1 6 10 3 3 1 15 
1 7 __ 11 3 4 1 18 
1 8 __ 12 3 5 1 21 
1 9 14 3 6 1 24 

3 7 1 27 
1 10 15 
1 11 16 3 8 1 31 
1 12 17 3 9 1 34 
1 13 __ 19 3 10 1 38 
1 14 21 3 11 1 41 

3 12 1 44 
1 15 _ _ 22 
2 0 24 3 13 1 47 
2 1 26 3 14 1 51 
2 2 28 3 15 1 55 
2 3 — 30 4 0 2 0 
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Tolerance for Graduates of Various Diameters 

[Values Expressed in Metric Units] 

Diam¬ 
eter 

Toler¬ 
ance 

Millimeters 
Millili¬ 
ters ° 

10_ 0. 04 
11_ . 05 
12_ .06 
13_ . 07 
14_ . 08 
15_ .09 
16_ . 10 
17_ . 12 
18_ . 14 
19_ . 16 
20_ . 18 
21_ . 20 
22_ . 22 
23_ . 24 
24_ . 26 
25_ . 28 
26_ . 30 
27_ .35 
28_ .35 
29_ .40 
30_ .45 
31_ . 45 
32_ . 50 
33_ . 55 
34_ . 60 
35_ . 60 
36_ .65 
37_ . 70 
38_ . 75 
39_ . 80 

Diam¬ 
eter 

Toler¬ 
ance 

Millimeters 
Millili¬ 
ters a 

40_ 0. 85 
41_ . 90 
42_ .95 
43_ 1. 00 
44_ 1. 05 
45_ 1. 10 
46_ 1. 15 
47_ 1. 25 
48_ 1.30 
49_ 1. 35 
50_ 1.4 
51_ 1. 5 
52_ 1. 6 
53_ 1. 6 
54_ 1. 7 
55_ 1. 8 
56_ 1.9 
57_ 2. 0 
58_ 2. 0 
59_ 2. 1 
60_ 2. 2 
61_ 2.3 
62_ 2. 4 
63_ 2. 5 
64_ 2. 6 
65_ 2. 7 
66_ 2. 8 
67_ 2.9 
68_ 3. 0 
69_ 3. 1 

Diam¬ 
eter 

Toler¬ 
ance 

Millimeters 
Millili¬ 

ters a 

70_ 3. 2 
71_ 3.4 
72_ 3. 5 
73_ 3. 6 
74_ 3. 7 
75_ 3.9 
76_ 4. 0 
77_ 4. 1 
78_ 4. 2 
79_ 4. 4 
80_ 4. 5 
81__ 4. 6 
82_ _w_ 4. 8 
83__ 4. 9 
84_ 5. 0 
85_ 5. 1 
86_ 5. 2 
87_ 5.4 
88_ 5. 5 
89_ 5. 6 
90_ 5. 7 
91_ 5.9 
92_ 6. 0 
93_ 6. 1 
94_ 6. 2 
95_ 6.4 
96_ 6. 5 
97_ 6. 6 
98_ 6. 8 
99_ 6. 9 

100_ 7. 1 

• The term milliliter, or “ml,” is used herein to designate the one-thousandth part of the 
liter. This unit is also commonly known as the cubic centimeter, or the “cc.” The latter is 
not an accurate usage, as the units are not exactly equal, but the difference between them is of 
no consequence for the purposes of this table, and therefore they may be used interchangeably. 
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SINGLE-SERVICE MEASURE-CONTAINERS 
(EXCEPT MILK BOTTLES) 

Notes.—The following specifications and tolerances are not to be 
construed to apply to measure-containers used for milk, cream, and 
buttermilk, these being covered by the code for Milk Bottles. 

The following specifications and tolerances shall not become effective 
prior to July 1, 1942. 

DEFINITION 

A single-service measure-container, hereinafter referred to 
as a measure-container, is a container intended to be used 
once only, to determine at the time of sale the quantity of 
commodity comprising a retail sale made on the basis of 
liquid measure and to serve as the container for the delivery 
of the commodity to the customer. 

SPECIFICATIONS 

1. Capacity.—Measure-containers shall not be subdivided 
and shall be of one of the following capacities only: 1 gallon, 
y2 gallon, 1 quart, 1 pint, % pint, and 1 gill standard liquid 
measure. 

2. Proportions.—The over-all inside height of a measure- 
container shall not be more than twice (a) the mean inside 
diameter (if conical or cylindrical) or (b) the length of the 
short side of a mid-section (if of rectangular cross section). 

3. Filling Point.—The capacity of a measure-container 
shall be determined to a definite filling point, which shall be 
(a) the top edge, (b) a graduation near the top edge, or (c) 
the lowest portion of a shoulder, cap seat, lid seat, or inden¬ 
tation near the top edge, of the measure-container. The 
filling point shall be sharply defined and it shall extend at 
least halfway around the circumference or across two 
opposite sides. 

4. Marking.—A measure-container shall have its capac¬ 
ity conspicuously marked on the side in combination with 
the word “Liquid” or the letters “Liq” when the word 
“Quart” or “Pint” occurs. If the filling point is below the 
top edge, there shall be on the side of the measure-container 
a conspicuous and suitable statement clearly identifying the 
filling point provided. On the side or bottom of the measure- 
container shall appear the name, initials, or trade mark of 
the manufacturer. All required marking shall be clear and 
legible. 
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TOLERANCES 

The tolerances to be allowed in excess or deficiency on 
measure-containers shall be the values shown in the following 
table: 

Capacity Tolerance Capacity Tolerance 

1 gallon 
1/2 gallon 
1 quart 

Liquid 
drams 

6 
4. 5 
3 

Cubic 
inches 

1. 4 
1. 0 

. 7 

1 pint 
1/2 pint . 
1 gill - 

Liquid 
drams 

2 
1. 5 
1. 5 

Cubic 
inches 

0. 5 
. 3 
. 3 
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MILK BOTTLES 

DEFINITION 

Milk bottles shall be construed to include all glass bottles 
of the form which has been customarily used for the purpose 
of the measurement and delivery of milk, cream, and butter¬ 
milk, at retail, and also other containers which are employed 
for this purpose. 

SPECIFICATIONS 

1. Milk bottles shall be made only in sizes heretofore 
specified under the heading “Liquid Capacity Measures/' 
and they shall be made to contain their mdicated capacities 
at a temperature of 20° C (68° F). 

2. Each milk bottle shall have its capacity clearly blown or 
otherwise clearly and permanently marked in or on the side oj 
the bottle, and in or on the side or bottom the name, initials) or 
trade-mark oj the manufacturer thereof. 

3. Milk bottles with an inside diameter of not over 2 inches 
immediately below the plane of the sealing surface shall hold 
the correct capacity when filled to a point % inch below the 
plane of the sealing surface; bottles with an inside diameter 
of more than 2 inches shall hold the correct capacity when 
filled to a point % inch below such plane: Provided, however, 
That a larger distance shall be allowed below the plane of 
the sealing surface when the bottles are provided with a 
clearly defined line blown or otherwise clearly and perma¬ 
nently marked in or on the bottle, and extending at least 
halfway around it, which indicates the correct capacity, and 
directly over, below, or beside this line, with the words 
“Fill to line” or a similar and suitable inscription clearly 
and permanently marked in or on the bottle. The distance 
between the line herein mentioned and the plane of the 
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sealing surface shall in no case exceed that given in the table 
below. 

Capacity of bottle 
Maximum 
distance 

allowable 

2 quarts_ 
Inches 

2 
1 1/2 
1 

5/8 
5/8 

1 quart. __ 
1 pint__ 
1/2 pint__ 
1 gill_ 

4. When a milk bottle is designed for optional, or “mul¬ 
tiple”, types of bottle closure, the plane of the lowest sealing 
surface shall govern for purposes of the application of speci¬ 
fication requirements and tolerances except when there is a 
clearly defined filling line below the plane of the lowest 
sealing surface, in which case such filling line shall so govern. 

TOLERANCES 

The tolerances to be allowed in excess and in deficiency on 
milk bottles shall be as follows: 

1. When a test comprises less than 25 bottles of the same 
capacity and ownership, the tolerances shall be those given in 
table A below. 

2. When a test comprises 25 or more bottles of the same 
capacity and ownership, the tolerances shall be applied not 
only to the individual bottles but also to the average capacity 
of at least 25 such bottles, these to be taken at random when 
the whole supply available is not tested. The error on any 
individual bottle among those tested shall not exceed the 
values shown in table A below. The average error on the 
bottles tested shall not exceed the values shown m table B 
below: Provided, however, That in the case of bottles already 
in use, if the average error is greater than that above speci¬ 
fied, then, if desired, all of the bottles of the particular size 
and ownership in question may be treated as individual 
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measures, in which case all of these bottles shall be separately 
tested, and the tolerances shown in table C below shall be 
applied. 

Note.—To find the average error on a number of bottles, first add 
all those errors which are in excess; then add all those errors which 
are in deficiency; then subtract the smaller sum from the larger; and 
finally divide this result by the total number of bottles tested. 

Capacity 

Table A, 
tolerance on 
individual 

bottle 

Table B, 
tolerance on 

average 
capacity 

Table C, sp< 
for individi 
ready in us 

In excess 

ecial tolerance 
lal bottles al- 
e 

In deficiency 

Liquid Cubic Liquid Cubic Liquid [ Cubic Liquid Cubic 
drams inches drams inches drams inches drams inches 

2 gallons. _ 18 4. 1 4. 5 1.0 18 4. 1 9 2.0 
1 gallon_ 10 2.3 2. 5 . 6 10 2. 3 5 1. 2 
2 quarts_ 6 1.4 1. 5 .35 6 1. 4 3 . 7 
1 quart_ 4 .9 1. 0 . 23 4 .9 2 . 5 
1 pint_ 3 . 7 . 75 . 17 3 . 7 1. 5 .3 
1/2 pint_ 2 . 5 .5 . 12 2 . 5 1. 0 . 2 
1 gill_ 2 . 5 . 5 . 12 2 . 5 1.0 .2 
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LUBRICATING-OIL BOTTLES 

DEFINITION 

Lubricating-oil bottles shall be construed to include all 
bottles used for the sale of lubricating oils for immediate 
delivery to the crankcase of a motor vehicle, whether or 
not the bottle is used to determine the quantity of oil sold 
and whether or not it is sealed with a cap or some other 
device. 

SPECIFICATIONS 

1. Lubricating-oil bottles shall be made of clear, uncolored 
glass and only in sizes heretofore specified under the heading 
“Liquid Capacity Measures.,, They shall be made to 
contain their indicated capacities at a temperature of 20° C 
(68° F), and they shall not be subdivided. 

2. A lubricating-oil bottle shall be marked on the side 
with its capacity and on the side or bottom with the name, 
initials, or trade-mark of the manufacturer. 

3. A lubricating-oil bottle shall be provided with a clearly 
defined graduation fine indicating its capacity, and with 
the words “Fill to line”, “One quart to line”, or a similar 
and suitable inscription, clearly referring to this capacity 
line. The capacity line shall occupy at least one-half of 
the circumference of the bottle, and shall not be more than 
0.10 inch in width. This specification shall not be construed 
to prohibit the placing of an auxiliary line above the capacity 
line, to serve as a guide for filling with an excess measure of 
oil, but in case such auxiliary line is provided it shall be 
undesignated and shall be less prominent than the capacity 
line so that it will not be confused therewith. 

4. A lubricating-oil bottle shall be so designed and con¬ 
structed that the capacity of that portion of it above the 
capacity line is at least 3 cubic inches, and that there shall 
be at least % inch clear space between the capacity line and 
any metal or other opaque top or spout when such top or 
spout is screwed firmly into place or otherwise securely 
attached. 
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5. A lubricating-oil bottle shall be accurate within the 
tolerance provided when filled so that the top of the meniscus 
of the water which is used in the test of the bottle coincides 
with the bottom of the capacity fine. 

6. A lubricating-oil bottle shall be so designed and con¬ 
structed that free and unobstructed drainage is provided. 

7. All markings or graduations required by the provisions 
of these specifications shall be blowm or otherwise perma¬ 
nently marked in or on the lubricating-oil bottle, and shall 
be clear and distinct. 

TOLERANCES 

The tolerances to be allowed on lubricating-oil bottles 
shall be in excess only and shall be the values shown in the 
following table. There shall be no tolerance allowed in 
deficiency. 

Capacity of bottle Tolerance 

Liquid Cubic 
drams inches 

1 gallon_ 20 4. 5 
2 quarts_ 12 2. 7 
1 quart__ 8 1. 8 
1 pint__ _ 6 1. 4 
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LIQUID-MEASURING DEVICES 

Note.—The following specifications, tolerances, and regulations 
are not to be construed to apply to grease-measuring devices or to 
water meters# 

DEFINITIONS 

. A mechanically operated liquid-measuring device, here¬ 
inafter referred to as a 1 2 3‘liquid-measuring device”, is a 
mechanism or machine adapted to measure and deliver 
liquid by volume. 

A liquid-measuring device of the retail type, hereinafter 
referred to as a “retail device,” is a liquid-measuring de¬ 
vice which, on account of its design and the character of its 
primary indicating elements, is obviously intended for retail 
deliveries to individual consumers. 

A liquid-measuring device of the wholesale type, herein¬ 
after referred to as a “wholesale device”, is a liquid-measur¬ 
ing device wrhich, on account of the character of its primary 
indicating elements, is obviously designed for single deliveries 
of 100 gallons or more. 

SPECIFICATIONS APPLICABLE BOTH TO RETAIL AND TO 

WHOLESALE DEVICES 

1. Permanence.—All liquid-measuring devices shall be oj 
such design, construction, and materials that they may reason¬ 
ably be expected to withstand ordinary usage without impair¬ 
ment of the accuracy of their measurement or the correct function¬ 
ing of their operating or indicating parts. 

2. Plumb and Level Conditions.—All liquid-measuring 
devices shall be so designed and constructed that they will be in 
normal operating position when they are in level. 

3. Means to Determine Level.—Liquid-measuring de¬ 
vices, the indications or deliveries of which are changed by an 
amount greater than one-half the tolerances alloived, when set 
in any position on a surface making an angle of 5 percent or 
approximately 8° with the horizontal, shall be equipped with 
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suitable means by which the level can be determined and estab¬ 
lished, such as a two-way or a circular level, a plumb bob, 
leveling lugs, etc. 

4. Units of Delivery.—Liquid-measuring devices shall 
have the f ollowing discharge capacities per stroke or per cycle 
of the primary indicating elements, and these only: f gallon, 
a multiple of the gallon, gallons, or a binary submultiple 
of the. gallon, is, the quantity obtained by dividing the 
gallon by the number 2 or a power of the number 2: Provided, 
however, a device may be constructed to deliver other 
amounts than the above, corresponding to predetermined 
money values at a definite price per gallon, in $ncA cases 
the device shall be so constructed that the price per gallon at 
which it is set at any time will be clearly indicated to the cus¬ 
tomer by automatic means. Fractional parts of a gallon may 
be indicated in terms of decimal or binary-submultiple sub¬ 
divisions. In the case of a wholesale device, the value of the 
smallest unit of indicated delivery shall not exceed 1 gallon. 

5. Prevention of Registration of Air.—In any 
installation of a meter-type liquid-measuring device, adequate 
means shall be provided for preventing the passage of air or 
vapor through the meter. When gravity discharge is employed, 
if a mechanical air eliminator or other means to prevent inac¬ 
curacies of measure due to air or vapor in the liquid be not 
provided, provision shall be made for preventing a vortex at the 
point of discharge from the supply tank whereby air might be 
drawn into the line leading to the meter, and the meter shall be 
so mounted and the piping so arranged that the meter will not 
be drained of liquid during normal operation and that air will 
not be trapped in the meter inlet when the supply tank is filled. 
In a pump-discharge unit a mechanical air eliminator or other 
means shall be provided in such a position that it will effectively 
prevent the passage of air or vapor through the meter. 

The air eliminator or other means shall be considered effec¬ 
tive if the provisions of specification No. 6 are complied with. 

6. Constancy of Delivery.—The amounts delivered by 
any liquid-measuring device shall not vary from the standard 
by more than the tolerances hereinafter provided (1) irre¬ 
spective of whether the discharge of liquid is continuous or 
intermittent, (2) irrespective of the speed at which the 
device is operated, except that when operated considerably 
faster or slower than normal speed of operation the tolerance 
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shall be applied in deficiency only—that is, the device shall 
not be -deemed to be incorrect by reason of the tolerance in 
excess being exceeded during such unusual methods of opera¬ 
tion—and (3) irrespective of the time elapsing between 
operations, subject to the conditions of the special elapsed- 
time test described below. 

A special elapsed-time test shall be made to determine 
whether the device is satisfactory with respect to condition 
(3) above. In order to comply with this test, the condition 
of the device shall be such that the error due solely to the 
nonuse of the device does not exceed 2 cubic inches per hour 
in the case of a retail device and 5 cubic inches per hour in 
the case of a wholesale device: Provided, however, That in 
the case of a new device the permissible errors shall be one- 
half the values given above. 

“Normal speed of operation” shall be construed to mean 
that range of operating speeds which may reasonably be 
employed in ordinary commercial usage; in th^e case of meters 
used for the purpose of determining the quantity of liquid 
delivered to an individual purchaser, this shall mean opera¬ 
tion within the limits of the discharge rates ordinarily 
developed under conditions of installation recommended or 
specified by the manufacturer for the particular type of 
meter under test, and all such meters shall be legibly marked 
to show the maximum discharge rates under normal conditions 
oj installation and the minimum discharge rates and the 
maximum working pressures for which they are intended tg be 
used: Provided, however, That in lieu of the maximum rate the 
words “full flow”, or similar and suitable words may be used: 
And provided further, That in the case of retail devices the value 
of the minimum rate shall not exceed 7 gallons per minute, and 
in the case of wholesale devices not exceeding 2}i inches in size, 
the value of the minimum rate shall not exceed 20 gallons per 
minute. On meters larger than 2% inches in size the value of 
the minimum rate should be governed by the character of use of 
the meter. 

Notes.—In the special elapsed-time test described above, allowance 
shall be made for errors due solely to a change in volume of the con¬ 
tained liquid, resulting from temperature variations alone, since an 
error of this character is unavoidable in the case of volumetric measure¬ 
ments of this kind when the apparatus is standing unused. This 
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change in volume due to temperature variations is, however, small in 
amount for all ordinary variations of temperature, amounting in the 
case of gasoline to about 0.6 percent for each 10° F change of tempera¬ 
ture, or about 1.1 percent for each 10° C change of temperature. 

In applying the elapsed-time test outlined above it is recommended 
that the delivery be not made through a hose, since the amount of 
gasoline necessary to wet the inside of the hose will cause an additional 
shortage in the delivery. 

All meters encountered in the field should be tested at the maximum 
discharge rate developed under the conditions of installation actually 
employed regardless of whether this rate exceeds or is less than the 
maximum discharge rate marked on the meter, and also either at the 
rate of 7 gallons per minute, for retail devices, or at the rate of 20 
gallons per minute, for wholesale devices not exceeding 2J4 inches in 
size, or at any lower discharge rate marked by the manufacturer. 

7. Indicating and Registering Parts.—Counters, grad¬ 
uated scales and dials, and reading faces, used on liquid¬ 
measuring devices to tally sales and deliveries to individual 
purchasers or to indicate the amount delivered when any 
portion of the cycle or stroke has been completed, or the unit 
price or the total price thereof, shall be of such size and style 
and shall be so located and disposed that they are clearly 
visible to and readable by the customer from any position 
which he may reasonably be expected to assume; in the case 
of a retail device this position shall be construed to mean any 
position within a field of 120°, defined by two vertical planes 
each at an angle of 30° with the counter, graduated scale or dial, 
or reading face, and passing through the center thereof. The 
graduations shall be of such character and arrangement 
that the major ones are more prominent than and are clearly 
distinguishable from the minor ones. In all types of liquid¬ 
measuring devices which have a graduated scale which at some 
point or points or at all points constitutes the sole or most 
sensitive means of determining the amount of liquid discharged, 
the width of the graduation marks shall not exceed 0.04 inch. 

8. Means for Display of Proper Unit Price.—A liquid¬ 
measuring device in which is incorporated a computing mechan¬ 
ism which indicates the total price of the amount of commodity 
delivered) for one of a series of unit prices, shall also be equipped 
with a unit-price mechanism by means of which the unit price at 
which the total price is being computed at any time shall be dis¬ 
played on each face of the device. 
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9. Pointers and Indicators.—All pointers and indica¬ 
tors which when used in conjunction with a graduated scale 
or dial indicate the amount of liquid discharged or the money 
value of the delivery at a predetermined price per unit of 
volume, shall be so shaped that a correct and accurate read¬ 
ing is given. 

Pointers and indicators are required to be symmetrical about 
the graduation lines at which they may stand: Provided, how¬ 
ever, That in the case oj pointers and indicators used in con¬ 
nection with straight scales having nonparallel graduation lines 
and in respect to the nonhorizontal lines on such scales, this 
requirement shall be waived if the pointers and indicators are 
so designed and constructed that as the pointer or indicator 
approaches the correct indicating position in respect to any 
graduation line, only such portion of such graduation line as 
has not yet been reached by the index of the pointer or indicator 
or by a horizontal line extended forward from the end thereof, 
shall be exposed to view, and all other portions of such gradua¬ 
tion line adjacent to the index of the pointer or indicator shall 
be automatically obscured. 

Pointers and indicators which when used in conjunction 
with a graduated scale or dial constitute at some point or points 
or at all points the sole or most sensitive means of determining 
the amount of liquid discharged or the money value of the 
delivery at a predetermined price per unit of volume, shall 
reach to the finest graduation marks, and the width of the 
pointer or indicator, or of the end thereof, shall not be greater 
than the width of such marks; or if the construction is such 
that the indicator and the graduations are in the same plane, 
then there shall not be a separation of the ends of the graduations 
and, the end of the indicator of more than 0.04 inch, this distance 
to be measured along the line of the graduations. 

10. Parallax.—All liquid-measuring devices in which the 
accuracy of the readings of any indicating mechanism is affected 
by parallax shall be so designed and constructed as to reduce to 
a minimum the errors due to this cause. 

This specification shall be construed to require that in the 
case of all devices which are equipped with a glass measuring 
chamber and in which the quantities delivered are determined 
by bringing the liquid surface into coincidence with indicators, 
pointers, or graduations, which at some point or points or at 
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all points constitute the sole or most sensitive means oj deter¬ 
mining the amount oj liquid discharged, such pointers, indica¬ 
tors, or graduations shall be located inside the glass measuring 
chamber and not more than Ke inch from the surface thereof. 

11. Graduated Scales.—When a liquid-measuring device 
is provided with a graduated scale or dial which is intended 
to be stationary in the normal use of the device, this shall be 
riveted to its supports or otherwise permanently fixed in 
position; Provided, however, That in the case of liquid¬ 
measuring devices of the gage-glass type a sliding scale will 
be permitted when the displacement of such scale is, by 
suitable means, automatically prevented at all times when 
liquid is being discharged from the delivery outlet. 

12. Numbering of Graduations.—Figures defining the 
value of graduations shall be uniformly placed in reference to 
the graduation marks and shall be as close thereto as practicable 
but shall not be so placed as to interfere with the accuracy of 
reading. Such figures shall be in regular sequence; that is, 
sequences such as 5, 1, 2, 3, J+, shall not be permitted. 

13. Scales Reading in Opposite Directions.—The use 
on a liquid-measuring device of two graduated scales read¬ 
ing in opposite directions and referable to the same indicat¬ 
ing means shall not be permitted. 

14. Lettering and Graduations.—All markings, instruc¬ 
tions, figures, and graduations required under these specifica¬ 
tions shall be of such size, design, material, and location, and 
shall be so applied or affixed, that they will not tend easily to 
become obliterated or illegible. 

15. Positive Stops.—When the stops or other stroke- 
limiting devices on a liquid-measuring device are subject to 
direct pressure or impact in the operation of the device, such 
stops shall be of such construction that the permanence and 
security of their positions is provided for by a positive, non- 
fridional engagement of the parts whose relative motions are 
to be prevented. Such stops shall be so designed and constructed 
that adjustment within the prescribed tolerances can be made. 

16. Positioning of Stop Mechanism.—All liquid-meas¬ 
uring devices designed to deliver twro or more different pre¬ 
determined amounts by bringing into operation different 
stops or other means of defining the delivery, shall be so 
designed and constructed that the position for the proper 
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setting of each stop is definitely and accurately defined, 
inadvertent displacement from this position is obstructed, 
and the delivery for which the device is set at any time is 
clearly and conspicuously indicated. 

17. Provision for Sealing.—All devices adapted to be 
altered for adjusting or correcting the delivery of a liquid¬ 
measuring device, or for changing the maximum delivery rate 
of a meter when this change tends to affect the accuracy of the 
deliveries, shall be of such construction that they can be sealed, 
either separately or together, in such a manner that the posi¬ 
tion of none of them can be changed without destroying the seal 
or seals: Provided, however, That this shall not apply to such 
devices as alter the deliveries to conform to different prices per 
gallon on such a liquid-measuring device as is described in the 
proviso of specification No. 4- 

18. Piston Displacement.—A defined-stroke liquid-mea¬ 
suring device shall be so designed and constructed that it 
will have a piston displacement per cycle of 231 cubic inches 
per indicated gallon of delivery. 

19. Assurance of Complete Delivery.—All liquid- 
measuring devices shall be so designed and constructed as to 
furnish assurance that all measured liquid which is appar¬ 
ently being delivered from that delivery outlet which is 
being employed in any.particular operation of the liquid- 
measuring device, is actually being delivered so long as there 
is any liquid passing through this delivery outlet. 

This specification is to be construed to require that all 
valves in the supply line intended to prevent the reversal 
of flow of the liquid shall be of such design and construction 
that their closure is automatically effected in the use of the 
device and that when two or more delivery outlets for the 
liquid are provided a delivery made through one delivery 
outlet shall not affect the subsequent delivery through any 
other delivery outlet. It is further to be construed that 
either (1) there shall be no means provided by which any of 
the measured liquid can be diverted from the measuring 
chamber or the discharge line to the supply tank or elsewhere 
during the period that liquid is flowing from the delivery 
outlet apparently in sole use, or (2) if there be any means 
whatever by which an incomplete delivery or any diversion 
of measured liquid can be accomplished or made, then the 
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device must be so designed and constructed that such fact 
will automatically become an immediately obvious one to 
anyone observing the operation of the device. 

20. Valves in Discharge Line.—No liquid-measuring 
device shall be equipped with a discharge valve at the ex¬ 
tremity of the hose or elsewdiere in the hose line unless the 
device is so designed and constructed either that it must be 
operated with, the hose full of liquid at all times or that the 
fact that the hose is drained will automatically become an 
immediately obvious one to anyone observing the operation 
of the device. In case the discharge valve is so positioned, 
any other valve not immediately adjacent thereto, in any 
portion of the discharge line leading to this outlet, shall be 
so designed and constructed that it can only be closed off in 
one of the following ways: (1) By the use of some tool or 
device which is outside of and entirely separate from the 
measuring device itself, such as a wrench, screw driver, etc., 
but not an adjusting pin; or (2) by the destruction of a seal. 
In case the latter construction is used means shall be pro¬ 
vided so that a seal of the usual lead-and-wire type may 
readily be employed to seal the valve open and the manu¬ 
facturer shall furnish his device with the valve sealed open; 
there shall be a metal tag or plate attached to the device 
adjacent to this valve handle clearly stating that the device 
should not be used unless the valve handle is secured by a 
seal. 

This specification is not to be construed as allowing a 
discharge valve in the hose in the- case of devices in which, 
without the fact being obvious to the observer, the hose or 
any part thereof can be drained of liquid after the actual 
mechanical operation of the mechanism of the liquid¬ 
measuring device is discontinued, in any way except as fol¬ 
lows: (1) By means of the mechanically operated valve, 
or (2) by delivering from the measuring device more than 
the full measuring capacity thereof during the actual mechan¬ 
ical operation of the mechanism thereof. 

A 'pressure-operated liquid-measuring device, that is,, a 
liquid-measuring device not designed for discharge by gravity, 
when designed and constructed to be operated with the hose full 
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of liquid at all times shall be equipped with an effective anti¬ 
drain valve, incorporated in the discharge valve at the outlet 
end of the hose or installed immediately adjacent thereto, to 
prevent drainage of the hose. 

21. Drainage of Discharge Line.—All liquid-measur¬ 
ing devices shall be so constructed and installed that they 
will provide for the complete and rapid drainage, to a definite 
and uniform level, of the liquid contained in the hose or 
outlet pipe, and will not permit a siphoning or a continuous 
trickle of liquid from the discharge outlet after the operation 
of the mechanism is discontinued. 

This specification will be construed to require that if hose 
is used its inlet end shall be at least 5 feet above the normal 
level upon which the receiving vehicle or vessel stands and 
the liquid-measuring device shall be equipped with an auto¬ 
matic vacuum breaker or equivalent means to insure the 
complete and rapid drainage of the hose, that is required by 
the above. The hose shall be properly reinforced and shall 
be of such length and stiffness that no movable portion 
thereof will be readily disposed in such a way as to tend to 
retain liquid after the operation of the device is completed: 
Provided, however, That this specification shall not be con¬ 
strued to apply to devices which, under the terms of specifi¬ 
cation No. 20, may be equipped with two shut-off valves or 
cocks and are to be operated with the hose full of liquid at 
all times. 

22. Limitation of Use.—Liquid-measuring devices which 
will not give correct results except when used with liquids having 
particular properties—as, for example, high viscosity—shall be 
conspicuously, clearly, and permanently marked to indicate 
this limitation. Such wording may take the form, i(Not suitable 
for gasoline or light oils”, uUse only for molasses or heavy 
oils”, or uFor viscous liquids only ” 

23. Fraudulent Construction.—All hquid-measuring 
devices and all devices designed to be attached thereto and 
used in connection therewith shall be of such design and 
construction that they do not facilitate the perpetration of 
fraud. 
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ADDITIONAL SPECIFICATIONS APPLICABLE TO RETAIL 
DEVICES ONLY 

31. Device to Indicate When System Is Properly 
Filled.—Retail devices other than those oj the visible type 
shall be equipped with a device which will indicate whether or 
not the system is properly filled before a delivery is begun. 
This specification shall not be construed to prohibit a manually 
operated valve in the standpipe, but shall prohibit a check valve 
in the discharge line in such a position that the partial empty¬ 
ing of the system would not be disclosed: Provided, however, 
That a check valve in the discharge line shall be permitted when 
an efficient air eliminator or other means is provided to prevent 
inaccuracies of measurement due to air or vapor in the liquid. 

32. Indication of Delivery.—All retail devices shall be 
so designed and constructed that the initial zero condition and 
the amount delivered up to the nominal capacity of the de¬ 
vice shall be clearly and definitely indicated by automatic 
means, and this nominal capacity, if less than 50 gallons, shall 
be plainly and conspicuously indicated on each face of the de¬ 
vice; the indication of any delivery shall take place only 
when the full discharge has, in fact, occurred: Provided 
however, That the requirement that the full discharge shall 
have been completed before registration shall not apply to 
the dribble flow caused by the displacement of a piston rod 
during the return of a piston to its initial position, when a 
clear statement conspicuous to the customer and adjacent to the 
indicating means is placed on the liquid-measuring device to the 
effect that the full amount cannot be delivered until the piston or 
the pointer or indicator has been returned to its initial position. 

33. Sensitiveness.—All retail devices shall be so designed 
and constructed that they can readily be operated to deliver 
each quantity for which a graduation, stop, overflow pipe} or 
other indicating means is provided, within the tolerance on 
such amount hereinafter provided. 

This specification shall be construed to require that in the 
case of all devices which have a graduated scale or dial or similar 
indicating means which at some point or points or at all points 
constitutes the sole or most sensitive means of determining the 
amount of liquid discharged, the length on such scale or dial 
equivalent to the tolerance at any graduation must be readily 



59 Liquid-Measuring Devices 

appreciable when the character oj the indicating element and its 
normal distance from and position in rejerence to the observer's 
eye are taken into consideration; the gross, inside cross-sectional 
area oj the measuring chamber shall in no case be less than 75 
square inches nor more than 118 square inches andy ij cylindri¬ 
cal, the inside diameter oj the measuring chamber shall in no 
case be less than 9.75 inches nor more than 12.25 inches. 

34. Return of Indicating Element to Zero.—Retail 
devices shall be so designed and constructed that the indi¬ 
cating elements used to tally sales and deliveries to indi¬ 
vidual purchasers or to indicate the amount delivered when 
any portion of the cycle or stroke has been completed, or the 
total price thereof, shall be returnable readily to a definite 
and clear zero indication before the next delivery is begun. 
Means shall be provided to prevent the indicating element jrom 
being returned beyond the zero graduation. The indicating 
elements may be advanced only by the mechanical operation oj 
the device itselj: Provided, however, That the device may be 
cleared by advancing the indicating elements to zero, but 
only when the means employed automatically results either 
in a movement that cannot be interrupted or in an obscuring 
of the registration, until the zero position is reached. 

35. Auxiliary Visible Indicating Devices.—Whenever 
a retail device oj the visible type is so designed and constructed 
that measured liquid continues to pass through the discharge 
valve jor an appreciable time {3 seconds or more) ajter the 
liquid has disappeared jrom sight in the glass measuring 
chamber, then the device shall be equipped with an auxiliary 
visible indicating device, adjacent to the discharge vahe and so 
constructed that it will indicate ajter the completion oj the deliv¬ 
ery when any portion oj the measured liquid has not been dis¬ 
charged through such valve at the time oj the closing thereoj: 
Provided, however, That in the case oj any nominal delivery 
which is such that it does not cause the liquid to disappear jrom 
the chamber, the time interval mentioned above shall be measured 
jrom the time that the liquid apparently ceases to jail in such 
chamber. 

Such auxiliary visible indicating device shall be so designed 
and constructed and so located and disposed that its indication 
is conspicuous and that, during the operation oj the liquid¬ 
measuring device, it is clearly visible to and readable by the 
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customer. Whenever an auxiliary visible indicating device de¬ 
signed to indicate drainage oj liquid and/or completeness oj 
delivery shall be employed, whether or not it is required by the 
terms oj this specijication, it shall comply with all the above 
requirements. 

36. Time Allowed for Completion of Delivery.—All 
retail devices shall be so designed and constructed, or so cali¬ 
brated, that they will deliver into the discharge line on the de¬ 
livery side oj the discharge valve, within the tolerances herein¬ 
after provided, any nominal quantity which they are designed 
to deliver, within a period oj 10 seconds after the main flow 
oj liquid has ceased. 

The main flow shall be construed to cease, in the case of a 
device oj the piston type, at the completion oj the upward stroke 
oj the piston, and in the case oj a device oj the visible type, 
at the time oj the disappearance oj the liquid in the glass 
measuring chamber: Provided, however, That in the case of any 
nominal delivery which is such that it does not cause the liquid 
to disappear from the chamber, the time that the liquid appar¬ 
ently ceases to jail in such chamber shall be used in lieu oj the 
time of the disappearance oj the liquid: And provided further, 
That in the case oj any retail device equipped with an auxiliary 
visible indicating device such as is described in specijication 
No. 85, any conspicuous change oj indication in this device, such 
as a sudden drop in the level oj the liquid, occurring after the 
major portion oj the delivery has been completed, shall be used 
in lieu oj either oj the indications mentioned above. 

All tests and calibrations shall be made on the basis outlined 
above, that is, the delivery valve shall be closed, or the operation 
oj the liquid-measuring device otherwise discontinued, at the 
termination oj the period oj time mentioned above, and the 
amount which shall then have been delivered shall be taken as the 
full delivery oj the device for the nominal quantity being de¬ 
livered. 

Note.—This specification shall be limited to apply only to devices 
when used in the sale of motor fuels. 

37. Computing Charts.—When retail devices are equipped 
with money-value computing charts these shall be made in 
accordance with one oj the following principles: 

(a) If the device is so designed and constructed that it pur¬ 
ports to compute for one or for a series oj unit prices the total 
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'price for every delivery within the range of the device, then the 
device shall be equipped with a value pointer or indicator and 
value graduation marks and figures; and in any position which 
the indicator or pointer and the value graduation marks and 
figures may assume, the total price of the amount delivered shall 
be clearly, definitely, and correctly indicated. The value gradu¬ 
ations shall not exceed 1 cent at all prices per gallon up to and 
including 30 cents. At any higher price per gallon the value 
graduations shall not exceed 2 cents: Provided, however, That 
nothing in the above shall be construed to prevent the placing of 
a special value graduation to represent each 5-cent interval. 
These special graduations may take the form of dots, staggered 
graduations, or similar forms. They shall be so placed that 
their meaning and value may be clearly understood, but they shall 
not be placed in the space between the regular graduations. 

(b) If the device is so designed and constructed that it pur¬ 
ports automatically to compute only for deliveries corresponding 
to a definite series of quantity graduations, then one of the follow¬ 
ing alternatives shall be complied with: (1) There shall be a value 
computation for each quantity graduation throughout the range 
of the device; or {2) no value indications may be exposed to view ex¬ 
cept at such times that the device registers a quantity indication 
for which a correct value indication is provided; or (3) each value 
graduation or each column or row of such graduations shall be 
clearly and conspicuously marked with the quantity graduation 
to which the value corresponds and the device shall be marked 
with the character and limitations of the computations made. 
All money values corresponding to definite quantity graduations 
must be mathematically correct except as follows: If the mathe¬ 
matically correct amount includes a fractional part of a cent, 
the fraction shall be dropped if it is less than one-half, but if the 
fraction is one-half or more the next higher cent may be shown. 

ADDITIONAL SPECIFICATIONS APPLICABLE TO WHOLESALE 
DEVICES ONLY 

51. Indication of Delivery.—Wholesale devices shall 
be so designed and constructed that the amount delivered 
shall be clearly and definitely indicated. 

52. Sensitiveness.—Wholesale devices shall be so de¬ 
signed and constructed that they can readily be operated to 
deliver an amount of 50 gallons within the tolerances on 
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such amount hereinafter provided, and whenever any scale 
or dial is at some point or points or at all points the sole or most 
sensitive means oj determining the amount of liquid discharged, 
a volume of 1 gallon shall be represented on such scale or dial 
by a length of not less than 0.20 inch. 

53. Testing Drafts.—In the test of a wholesale device, 
the minimum testing draft shall be 50 gallons. 

Note.—In general, it is recommended that in the case of wholesale 
devices having high discharge rates the size of the regular testing draft 
should be increased to 100 or even several hundred gallons. The 
greater the discharge rate the more desirable it is to increase the size 
of the testing drafts. 

TOLERANCES 

Except in special tests described above, the tolerances to 
be allowed in excess or deficiency on all liquid-measuring 
devices shall be the values shown in the following table* 
Provided, however, That the manufacturers’ tolerances or 
the tolerances on all new hquid-measuring devices shall bo 
one-half of the values given: And provided further, That these 
latter tolerances shall also be applied to all devices which are 
being retested after having been found incorrect and subse¬ 
quently adjusted or repaired. 

Retail devices Wholesale devices 

Delivery Tolerance Tolerance 

Gallons 
1/2 or less_ 
1__ 

Cubic 
inches 

2 
3 
4 
5 
6 
7 

1 cubic inch per indicated gallon. 

(Minimum tolerance 50 cubic inches.) 
2_ 
3_ 
4_ _ 
5_ 

For each additional 
gallon add 1 cubic 
inch. 
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REGULATIONS 

1. Plumb and Level Installation.—All liquid-measur¬ 
ing devices shall be installed plumb and level, and their 
installation shall be of such strength and rigidity as to 
maintain this condition. 

2. Suction Head.—Any installation of a defined-stroke, 
piston-type, liquid-measuring device shall be such that the 
total suction head will not be sufficient to cause vaporization 
of the liquid for which the device is used under the highest 
temperature and lowest barometric pressure likely to occur. 

3. Method op Operation.—A liquid-measuring device 
shall be operated in accordance with the method which is 
obviously indicated by its construction or which is indicated 
by the manufacturer through the medium of instructions 
contained on the device itself; if the device is operated in 
any other manner, then the commercial use of the said 
device shall be prohibited and it shall be subject to con¬ 
demnation. 

4. Use of Adjustments.—No adjustment of the delivery 
of a defined-stroke liquid-measuring device shall be permitted 
except that intended to produce a piston displacement per 
cycle of 231 cubic inches per indicated gallon of delivery. 
Adjustments of piston displacement to correct for leaks, 
slippage, excessive length of pipe line, or other defects of the 
device or of the installation shall not be permitted. 

5. Rate of Flow.—The installation of a wholesale device 
shall be such that the rate of flow through the device will not 
exceed the rated capacity of the device; if necessary to 
accomplish this result, effective automatic means for flow 
regulation shall be installed. 

6. Return of Indicating Element to Zero.—Any 
liquid-measuring device used in making retail deliveries to 
individual consumers shall conform to the requirements of 
paragraph 84 relative to the return of the indicating element 
to zero. 
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GENERAL NOTE 

Conflict of Laws and Regulations.—In the above 
specifications certain items appear which may conflict in cer¬ 
tain jurisdictions with present State or local laws or ordi¬ 
nances or regulations of State or local fire marshals or boards 
of safety. In such cases of conflict an attempt should be 
made by the weights and measures officials to harmonize the 
two codes, and in the meanwhile it may be found necessary 
to suspend the enforcement of such specifications. 
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GREASE-MEASURING DEVICES 

Note.—A grease weighing and dispensing device is a mechanism 
or machine adapted to weigh and deliver grease or transmission oil by 
weight. The following specifications and tolerances are not to be 
construed to apply to devices of this character, but only to devices of 
the character specifically defined below. 

DEFINITION 

A mechanically operated grease measuring and dispensing 
device, hereinafter referred to as a grease-measuring device, 
is a mechanism or machine adapted to measure and deliver 
grease or transmission oil by definite volume. This defini¬ 
tion is not to be construed to include devices which are 
obviously designed and intended solely for high-pressure 
lubrication of bearings and similar parts or devices employed 
solely in operations where a flat rate is charged for the opera¬ 
tion and no variation in the charge is made on account of 
the supposed amount of grease or transmission oil delivered. 
When a device is so used there shall be no indicating device 
or statement purporting to indicate that any definite weighed 
or measured quantity can be delivered by the device. 

SPECIFICATIONS 

1. Permanence.—All grease-measuring devices shall be of 
such design, construction, and materials that they may reason¬ 
ably be expected to withstand ordinary usage without impairment 
of the accuracy of their measurement, or the correct functioning 
of their operating or indicating parts. 

2. Units of Delivery.—Grease-measuring devices shall 
have the following discharge capacities per stroke or per cycle 
of the primary indicating elements, and these only: One pint; 
a multiple of the pint; or a binary submultiple of the pint, that 
is, the quantity obtained by dividing the pint by the number 2 
or a power of the number 2. 

3. Indication of Delivery.—All grease-measuring de¬ 
vices shall be so designed and constructed that the initial 
zero condition and the total amount delivered to an indi¬ 
vidual purchaser shall be clearly and definitely indicated 

67 



68 Grease-Measuring Devices 

in terms of liquid measure* by automatic means: Provided, 
however, That the capacity of the registering or tallying 
device demanded by the above shall not be required to be 
more than 5 pints: And provided further, That a device 
in use at the time these specifications take effect shall not 
be required to comply with the above requirement for auto¬ 
matic indication of the amount delivered when the device 
delivers, within the tolerances hereinafter provided, a unit 
quantity of a pint, a multiple of the pint, or a binary sub¬ 
multiple of the pint per stroke or per cycle of its operating 
elements, and when, in addition, the device is conspicuously and 
permanently marked to indicate the value of this unit quantity. 

♦Note.—Devices which at the time of adoption of these regulations 
in any jurisdiction are marked to deliver in pounds rather than in pints 
and which in other respects conform to the retroactive sections of 
this code or are susceptible of being made so to conform, should not be 
condemned and confiscated on this ground alone, but the word “pound” 
should be obliterated wherever it occurs and the word “pint” substi¬ 
tuted therefor. In this case the device should be readj usted if necessary. 

4. Sensitiveness.—All grease-measuring devices shall be 
so designed and constructed that they can readily be operated 
to deliver each quantity for which a graduation, stop, or 
other indicating means is provided, within the tolerance on 
such amount hereinafter provided, and whenever any scale or 
dial is at some point or points or at all points the sole or most 
sensitive means oj determining the amount oj lubricant dis¬ 
charged, a volume oj 1 pint shall be represented on such scale 
or dial by a length oj not less than 1 inch. 

5. Constancy of Delivery.—The amounts delivered by 
any grease-measuring device shall not vary jrom the standard 
by more than the tolerances hereinajter provided (1) irrespective 
oj the speed at which the device is operated, except that in the 
case oj devices operated by air pressure, when operated at an 
air pressure lower than the minimum pressure specified by the 
manufacturer, the tolerance shall be applied in deficiency only— 
that is, the device shall not be deemed to be incorrect by reason 
oj the tolerance in excess being exceeded during such method oj 
operation—and (2) irrespective oj the time elapsing between 
operations. In the case oj all devices operated by air pressure 
there shall be legibly marked on the dial oj the air-pressure gage, 
by special graduations or otherwise, the maximum and mini¬ 
mum working pressures recommended by the manujacturer. 
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6. Indicating and Kegistering Parts.—Counters and 
graduated scales and dials used on grease-measuring devices 
to tally sales and deliveries to individual purchasers or to 
indicate the amount delivered when any portion of the cycle 
or stroke has been completed, shall be of such size and style 
and shall be so located and disposed that they may be easily 
read. The graduations shall be oj such character and arrange¬ 
ment that the major ones are more prominent than and are 
clearly distinguishable jrom the minor ones. In all types of 
grease-measuring devices which utilize a graduated scale or dial 
to indicate the amount of lubricant discharged, the width of the 
graduation marks shall not exceed 0.0 j inch. 

7. Pointers and Indicators.—All pointers and indicators 
which when used in conjunction with a graduated scale or dial, 
indicate the amount of lubricant discharged shall be so shaped 
that a correct and accurate indication is given. Such pointers 
and indicators are required to be symmetrical about the gradua¬ 
tion lines at which they may stand and shall reach to the finest 
graduation marks; the width of the end of the pointer or indi¬ 
cator shall not be greater than the width of such marks. 

8. Parallax.—All grease-measuring devices in which the 
accuracy of the readings of any indicating mechanism is 
affected by parallax shall be so designed and constructed as to 
reduce to a minimum the errors due to this cause. 

9. Graduated Scales.—When a grease-measuring device 
is provided with a graduated scale or dial, this shall be 
riveted or otherwise permanently attached to its supports. 

10. Numbering of Graduations.—Figures defining the 
value of graduations shall be uniformly placed in reference to 
the graduation marks and shall be as close thereto as practicable, 
but shall not be so placed as to interfere with the accuracy of 
reading. 

11. Lettering and Graduations.—AU markings, in¬ 
structions, figures, and graduations required under these speci¬ 
fications shall be of such size, design, material, and location, 
and shall be so applied or affixed, that they will not tend easily 
to become obliterated or illegible. 

12. Movement of Indicating Element.—AU grease¬ 
measuring devices shall be so designed and constructed that the 
indicating element used in tallying deliveries to individual 
purchasers shall be susceptible of forward movement only by 
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the mechanical operation oj the device itself. The indicating 
element shall be returnable readily to a definite and clear zero 
indication before the next delivery is begun. Means shall be 
provided to prevent the indicating element from being returned 
beyond the zero indication. 

13. Positive Stops.—When stops or other stroke-limiting 
devices are employed on a grease-measuring device and these are 
subject to direct pressure or impact in the operation of the 
device, such stops shall be of such construction that the perma¬ 
nence and security of their positions is provided for by a positive, 
nonfrictional engagement of the parts whose relative motions 
are to be prevented. Such stops shall be so designed and con¬ 
structed that adjustment within the prescribed tolerances can 
be made. 

14. Positioning of Stop Mechanism.—All grease-meas¬ 
uring devices designed to deliver two or more different predeter¬ 
mined amounts by bringing into operation different stops or 
other means of defining the delivery, shall be so designed and 
constructed that the position for the proper setting of each stop 
is definitely and accurately defined, inadvertent displacement 
from this position is obstructed} and the delivery for which the 
device is set at any time is clearly and conspicuously indicated. 

15. Provision for Sealing.—All devices adapted to be 
altered for adjusting or correcting the delivery of a grease¬ 
measuring device shall be of such construction that they can 
be sealed, either separately or together, in such a manner that 
the position of none of them can be changed without destroying 
the seal or seals. 

16. Piston Displacement.—A defined-stroke grease- 
measuring device shall be so designed and constructed that 
it will have a piston displacement per cycle of 28.875 cubic 
inches per indicated pint of delivery. 

17. Assurance of Complete Delivery.—All grease- 
measuring devices shall be so designed and constructed that 
there shall be no means provided by which any of the meas¬ 
ured lubricant can be diverted from the measuring chamber 
or the discharge line to the supply tank or elsewhere during 
the period of operation of the device. All valves in the 
supply line intended to prevent the reversal of flow of the 
lubricant shall be of such design and construction that their 
closure is automatically effected in the use of the device. 
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Each grease-measuring device shall be equipped with an effective 
anti-drain valve installed immediately adjacent to the outlet 
end oj the hose, to prevent drainage of the hose. 

18. Limitation of Use.—Grease-measuring devices which 
will not give accurate results except when used with lubricants 
having particular properties shall be conspicuously, clearly, 
and permanently marked to indicate this limitation. 

19. Fraudulent Construction.—All grease-measuring 
devices and all devices designed to be attached thereto and 
used in connection therewith shall be of such design and 
construction that they do not facilitate the perpetration of 
fraud. 

20. Indication of Exhaustion of Supply.—All grease¬ 
measuring devices shall be provided with a device which will 
make the unit inoperable when the supply oj grease or trans¬ 
mission oil has reached a point where the accuracy oj delivery 
would be ajjected, or shall be so constructed as to warn the pur¬ 
chaser and the operator in a conspicuous and distinct manner 
that the level oj the supply is so low as to endanger the accuracy 
oj the measurement. 

TOLERANCES 

Except under special conditions as described in specifica¬ 
tion No. 5, the tolerances to be allowed in excess or deficiency 
on all grease-measuring devices shall be 1% cubic inches 
(about % liquid ounce) on a delivery of 1 pint or less; for 
deliveries of more than 1 pint add 1 cubic inch (about % 
liquid ounce) per indicated pint: Provided, however, That 
the manufacturers* tolerances or the tolerances on all new 
grease-measuring devices shall be one-half of the values given: 
And provided further, That these latter tolerances shall also 
be applied to all devices which are being retested after 
having been found incorrect and subsequently adjusted or 
repaired. 

REGULATIONS 

1. Use of Adjustments.—No adjustment of the delivery 
of a defined-stroke grease-measuring device shall be per¬ 
mitted except that intended to produce a piston displace¬ 
ment per cycle of 28.875 cubic inches per indicated pint of 
delivery. Adjustments of piston displacement to correct 
for leaks, slippage, or other defects shall not be permitted. 
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VEHICLE TANKS 

Note.—In determining the capacity of a vehicle-tank compartment, 
water is recommended as the testing medium. In testing the accuracy 
of a vehicle-tank meter, the testing medium should be liquid of the same 
character, or of approximately the same viscosity, as that of the liquid 
to be commercially measured. Whenever the testing medium is a 
petroleum product, due care should be exercised to reduce to a mini¬ 
mum inaccuracies caused by evaporation or by volume change resulting 
from change of temperature of the liquid. 

DEFINITION 

A vehicle tank is an assembly used for the delivery of 
liquids, comprising a tank, which may or may not be sub¬ 
divided into two or more compartments, mounted upon a 
wagon, automobile truck, or trailer, together with its acces¬ 
sory piping, valves, meters, etc. The term “compartment” 
shall be construed to mean the entire tank whenever this is 
not subdivided; otherwise it shall mean any one of those 
subdivided portions of the tank which is designed to hold 
liquid. 

SPECIFICATIONS APPLICABLE BOTH TO VEHICLE TANKS 
USED AS MEASURES AND TO VEHICLE TANKS EQUIPPED 
WITH METERS 

1. Permanence.—A vehicle tank shall be so designed and 
shall be of sufficiently substantial construction that it may 
reasonably be expected to withstand ordinary usage 'without 
impairment of the accuracy of the deliveries made there¬ 
from; the shell and the bulkheads shall be of such construc¬ 
tion that they will not become distorted under any condition 
of liquid lading. 

2. Venting Means.'—Each compartment shall be provided 
with suitable venting means to prevent the formation of air 
pockets by permitting the escape of air from all parts of the 
compartment designed to be filled with liquid and to permit 
the influx of air to the compartment during the process of 
delivery. 
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3. Marking—All lettering and figures required under 
these specifications shall be of such size, design, material, 
and location, and shall be so applied or affixed, that they 
will not tend easily to become obliterated or illegible. 

4. Fraudulent Construction.—All vehicle tanks and 
all devices designed to be attached thereto and used in con¬ 
nection therewith shall be of such design and construction 
that they do not facilitate the perpetration of fraud. 

ADDITIONAL SPECIFICATIONS APPLICABLE ONLY TO 
YEHICLE TANKS USED AS MEASURES 

5. Fill Openings and Indicators.—The fill opening shall 
be of such size that it can readily be determined whether 
or not the compartment has been properly filled or completely 
emptied, as the case may be, and that the attachment of the 
seal can be readily accomplished when such sealing is required 
by the terms of this specification: Provided, however, That 
if the fill opening is circular its effective diameter shall in no 
case be less than 7% inches, or if other than, circular, it shall 
have an effective area of not less than 45 square inches. An 
indicator shall be provided within the fill opening of each 
compartment; this indicator shall be permanently attached and 
shall be located approximately midway between the ends 
of the compartment. The indicator shall be so designed 
that it will clearly, distinctly, and unmistakably define 
the height to which the compartment must be filled in order 
to contain its marked capacity, and the change in height of 
the liquid surface at the index of the indicator equivalent to 
the volume representing the tolerance on the compartment 
capacity, shall in no case be less than 0.04 inch. An adjustable 
indicator and any removable part to which any indicator 
may be attached shall be so constructed that it or they can 
be sealed in place in such a manner that their position cannot 
be changed or that they cannot be removed without destroy¬ 
ing or mutilating the seal or seals. 

6. Expansion Space.—The indicator shall be so positioned 
that when a compartment is filled to the indicator there will 
remain an expansion space of not less than 0.75 percent of 
the nominal capacity of the compartment. 
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7. Provision for Complete Delivery.—The tank and 
the delivery piping shall be so designed and constructed and 
shall be so mounted upon the vehicle that when this is stand¬ 
ing upoD a level surface complete delivery may be made from 
any compartment through the delivery faucets or valves 
whether other compartments are full or empty. 

8. Discharge Through Manifold.—When two or more 
compartments discharge through a manifold, effective and 
automatic means shall be provided to prevent the passage 
of liquid from the manifold into the discharge line from any 
compartment. 

9. Piping.—Vehicle tanks equipped with control or 
emergency valves, shall have such valves at the lowest point 
of outlet from each compartment, and the capacities of such 
compartments shall be construed as not including the capac¬ 
ity of the piping leading therefrom. 

10. Marking of Capacity.—Each compartment of a tank 
shall be plainly and conspicuously marked with a designating 
letter or figure and each delivery faucet or valve shall be cor¬ 
respondingly marked to indicate the compartment of which 
it is the outlet. In addition, the tank shall be plainly and 
conspicuously marked to show the capacity, to the nearest 
half gallon, of each compartment and such marking shall 
indicate that the capacities given are measured to the indicators 
provided. This latter marking shall be placed adjacent to the 
faucets or valves. 

ADDITIONAL SPECIFICATIONS APPLICABLE ONLY TO 
•vehicle TANKS EQUIPPED WITH METERS 

11. Meter Requirements.—Meters installed on vehicle 
tanks shall conform to all applicable requirements of the 
specifications for liquid-measuring devices of the wholesale 
type, except in so far as these may be modified by the 
following requirements. 

12. Return of Indicating Element to Zero.—Meters 
installed on vehicle tanks shall be so designed and constructed 
that the indicating element used to tally sales and deliveries to 
individual purchasers or to indicate the amount delivered when 
any portion of the cycle or stroke has been completed shall be 
returnable readily to a definite and clear zero indication before 
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the next delivery is begun. Means shall be provided to prevent 
the indicating element from being returned beyond the zero grad¬ 
uation. The indicating element may be advanced only by the 
mechanical operation of the device itself: Provided, however, 
That the device may be cleared by advancing the indicating 
element, biiUin this event the indication shall be obscured and 
remain obscured, until the zero is reached. 

An element designed for predetermining the amount of a 
delivery to be made shall not be construed to be an indicating 
element when such predetermining element is clearly differ¬ 
entiated from the indicating element so that it will not be 
mistaken therefor. „ 

13. Location op Meter.—'The meter shall be so posi¬ 
tioned that the indications may be easily and accurately 
read. 

14. Discharge Lines and Delivery Hose.—If the unit 
be designed for discharge by gravity, the delivery hose shall 
be as short as practicable and there shall be no shut-off 
valve at its outlet end. If the unit be designed for discharge 
by means of a pump, the delivery hose shall be of the wet- 
hose type with a shut-off valve at its outlet end, and imme¬ 
diately adjacent to this valve there shall be installed a spring- 
loaded check valve so adjusted that drainage of the hose will 
automatically be prevented. When two or more compart¬ 
ments discharge through a manifold and the discharge lines 
are equipped with independently operable discharge valves, 
the construction shall be such that deliveries will be accurate 
whether or not more than one of the valves are partially or 
wholly open. * 4 . 

15. Diversion op Measured Liquid.—No means shall 
be provided by which any measured liquid can be diverted 
from the measuring chamber of the meter or the discharge 
line therefrom. 

16. Air Elimination.—Adequate provision shall be made 
for preventing the passage of air or vapor through the meter. 
In a gravity-discharge unit, if a mechanical air eliminator or 
other means, to prevent inaccuracies of measure due to air 
or vapor in the liquid, be not provided, provision shall be 
made for preventing a vortex at the point of discharge from 
the compartment whereby air might be drawn into the line 
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leading to the meter, and the meter shall be so mounted and 
the piping so arranged that the meter will not be drained of 
liquid during normal operation and that air will not be 
trapped in the meter inlet line when a compartment is filled. 
In a pump-discharge unit, a mechanical air eliminator or 
other means shall be provided in such a position that it will 
effectively prevent the passage of air or vapor through the 
meter. This air eliminator or other means shall be considered 
effective if the provisions of specification No. 17 are complied 
with. 

17. Constancy op Delivery.—The amounts delivered 
shall not vary from the standard by more than the tolerances 
hereinafter provided, (1) during continuous or intermittent 
discharge of liquid; (2) at all speeds of pump operation; and 
(3) when the meter is operated at the maximum rate per¬ 
mitted by the installation, when operated at the rate repre¬ 
sented or believed to be normal for the installation, and when 
operated at a rate approximately one-half the normal rate, 
or at a rate of approximately 20 gallons per minute, which¬ 
ever is less. 

Note.—Meters installed on vehicle tanks should be tested at 
each of the three discharge rates specified. The minimum testing 
draft shall be 50 gallons. 

TOLERANCES 

For Vehicle Tanks Used as Measures.—The tolerances 
to be allowed in excess or deficiency on all vehicle-tank com¬ 
partments which are being tested by the weights and meas¬ 
ures official for the first time, to verify the accuracy of a 
capacity marked by a manufacturer or user, shall be the 
values shown in the column headed “On first test” in the 
following table. The tolerances to be allowed in excess or 
deficiency on all subsequent tests made by the official, to 
verify the accuracy of a marked capacity, shall be the values 
shown in the column headed “On subsequent test.” These 
tolerances are to be applied to the difference between the 
actual result of the calibration and the marked capacity of 
the compartment. Whenever the result of a calibration 
indicates that the marked capacity of a compartment is not 
accurate within the tolerance to be applied, if the capacity of 
the compartment is adjustable, then the marking shall be 
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changed in accordance with the provisions of specification 
No. 10, or the result of the calibration shall be taken as the 
basis of an adjustment and the adjustment shall be so made 
that the capacity of the compartment agrees as nearly as 
may be with such marked capacity; if the capacity of the 
compartment cannot be adjusted to agree with the marked 
capacity, then the marking shall be changed in accordance 
with the provisions of specification No. 10. 

Capacity of compartment Tolerances 

From— Up to and 
including— 

On first 
test 

On subse¬ 
quent test 

Gallons Gallons Gallons Gallons 
175 1/2 1/2 

175 325 1/2 1 
325 475 3/4 1 1/2 
475 575 1 2 
575 725 1 1/4 2 1/2 
725 875 1 1/2 3 

875 975 13/4 3 1/2 
975 1, 125 2 4 

1, 125 1,325 21/2 5 
1,325 
1, 525 

1, 525 3 6 
1, 725 31/2 7 

* 1,725 2,050 4 8 
2, 050 2, 550 5 10 
2, 550 
3,050 

3,050 6 12 
3, 550 7 14 

3, 550 4, 050 8 16 

For Vehicle Tanks Equipped with Meters.—The 
tolerances to be allowed in excess or deficiency on meters 
installed on vehicle tanks shall be the same as those specified 
for liquid-measuring devices of the wholesale type, that is, 
1 cubic inch per indicated gallon of delivery with a minimum 
tolerance of 50 cubic inches, for meters in use, and one-half 
of these values for new or reconditioned meters. 
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REGULATIONS 

1. If a vehicle tank be damaged, repaired, or modified in 
any way which might affect the accuracy of measurement of 
its deliveries, it shall not again be used for measurement 
until inspected and, if deemed necessary, tested, by the 
weights and measures official. 

2. When a vehicle tank is used as a measure, the vehicle 
shall stand upon a level surface during the filling of the com¬ 
partments; during a delivery, the vehicle shall be so posi¬ 
tioned as to insure complete delivery whenever the delivery 
is such that a compartment should be completely emptied. 

3. The value of the smallest unit of indicated delivery on a 
meter used for the measurement of retail deliveries of fuel oil 
shall not exceed 1 pint. 
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DRY CAPACITY MEASURES 

SPECIFICATIONS 

1. Dry capacity measures, and baskets used as dry 
measures, shall be made of metal, well-dried wood, or com¬ 
position, or similar and suitable material, and shall'be of 
sufficient strength and rigidity to withstand ordinary usage 
without becoming materially warped, bent, dented, distorted, 
or otherwise damaged. 

2. Dry measures, and baskets used as dry measures when 
such are allowed by the other specifications, shall be of one 
of the following capacities only: 1 bushel, a multiple of the 
bushe), or a binary submultiple of the bushel, that is, a 
measure obtained by dividing the bushel by the number 2 
or by a power of the number 2. 

8. The capacity of all dry measures, and baskets used as dry 
measures, slwll be conspicuously, legibly, and permanently 
indicated on the side of the measure. This shall be in combi¬ 
nation with the word “dry” in the case of measures in which 
the word “quart” or “pint” occurs. The Letters shall be at least 
y2 inch high and % inch wide on measures having a capacity of 
1 peck or less and at least 1 inch high and % inch wide on those 
having a capacity of % bushel or more. 

4. All dry measures having a capacity of K bushel or less 
shall be cylindrical or conical in shape. If of the latter 
shape, the top diameter shall be greater than the bottom 
diameter, but never by an amount exceeding 10 percent of 
the latter. In no case shall the bottom diameter exceed 
the top diameter. 

o. The bottoms of all dry measures shall be perpendicular to 
the axis of the measure and shall be flat, or when made of metal 
may be slightly corrugated when such corrugations aid in 
strengthening the measure. Such corrugations, when employed, 
shall be parallel or radial straight lines only. 

6. Wooden dry measures having a capacity of more than 
1 pint shall have a metal band firmly attached around the top. 
All metal dry measures shall be adequately reinforced around 
the top. 
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7. Dry measures, and baskets used as dry measures, having 
a capacity oj 1 bushel or more shall be equipped with handles. 

8. Dry measures, and baskets used as dry measures, 
shall be of such construction that the capacity is determined 
by the top rim of the measure, and no subdivided measures 
or baskets shall be allowed. 

9. Dry measures shall not be double-ended; that is, have 
the bottom set part way up into the measure so that both 
ends may be utilized as measures, either of the same or of 
different capacities. 

10. Dry measures, and baskets used as dry measures, 
shall not have adjustable or movable bottoms. 

11. The minimum diameters of dry measures of various 
capacities shall conform to the following table: 

Capacity of measure 
Minimum 
diameter 

1/2 bushel_ 
Inches 

133/4 
10 7/8 
81/2 
65/8 
53/8 
4 

1 peck_ 
1/2 peck_ 
2 quarts___ 
1 quart_ 
1 pint_ 

TOLERANCES 

The tolerances to be allowed in excess and in deficiency 
on dry capacity measures, and baskets used as dry capacity 
measures, shall be the values shown in the following table: 
Provided, however, That the manufacturers’ tolerances or 
the tolerances to be allowed on all new dry capacity measures 
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and baskets used as dry capacity measures shall be one-half 
of the values given: 

Capacity of measure 

Tolerance 

In excess In defi¬ 
ciency 

Cubic Cubic 
inches inches 

1 bushel_ 50. 0 25. 0 
1/2 bushel_ 30. 0 15.0 
1 peck_ 16. 0 8.0 
1/2 peck_ 10.0 5.0 
2 quarts... 5.0 2.5 

1 quart_ 3.0 1. 5 
1 pint.. 2.0 1.0 
1/2 pint.. 1.0 . 5 
1/4 pint. ... . 5 .3 

REGULATIONS 

1. Baskets shall not be used as dry measures when having 
a capacity of less than % bushel. 



BERRY BASKETS OR BOXES 

SPECIFICATIONS 

1. Baskets or boxes for berries or small fruits, of a capacity 
of 1 dry quart or less, shall be of one of the following sizes: 
1 quart, 1 pint, or % pint, dry measure. 

TOLERANCES 

The tolerances to be allowed in excess and in deficiency 
on baskets or boxes for berries or small fruits, constructed 
of wood, shall be the values shown in the following table: 

Capacity of 
box 

Tolerance 

In excess In defi¬ 
ciency 

Cubic Cubic 
inches inches 

1 quart_ 3 1. 5 
1 pint_ 2 1. 0 
1/2 pint_ 1 . 5 

The tolerances to be allowed in excess and in deficiency on 
baskets or boxes for berries or small fruits, constructed of 
pasteboard or fiber, shall be the values shown in the following 
table: 

Capacity of 
box 

Tolerance 

In excess In defi¬ 
ciency 

Cubic Cubic 
inches inches 

1 quart_ _ 2. 0 1. 0 
1 pint__ 1. 0 . 5 
1/2 pint_ . 5 . 25 
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SCALES 

A. GENERAL DEFINITIONS 

A-l. Application.—For purposes of these specifications, 
the following definitions shall apply. 

A-2. Definitions. 
A-2a. Capacity. 
A-2a (1). Nominal Capacity of Scale.—The largest 

weight indication which can be obtained by the use of all 
of the reading elements in combination, including the amount 
represented by any removable weights furnished or ordi¬ 
narily furnished with the scale, but excluding the amount 
represented by any extra removable weights not ordinarily 
furnished with the scale and excluding also the capacity of 
any auxiliary weighing attachment not contemplated by the 
original design of the scale: Provided, however, That when 
a scale is constructed to give weight indications in both the 
customary and metric systems, this definition shall be ap¬ 
plied to the indications in one system only: And provided 
further, That in applying this definition the capacity of any 
fractional bar is to be included only when this exceeds 2l/2 
percent of the sum of the capacities of the remaining reading 
elements. 

A-2a (2). Capacity of Reading Face.—The maximum 
weight which may be indicated on the reading face, exclusive 
of the use of any unit weights or other elements. 

A-2b. Sensibility Reciprocal (SR). 
A-2b (1). General Definition of SR.—The amount of 

weight required to move the position of equilibrium of the 
weighbeam, pointer, or other indicating device of a scale a 
definite amount, at the capacity or at any lesser load. 
SR does not apply to scales having reading faces which indi¬ 
cate directly in terms of weight, but no such reading face 
which is purely auxiliary to the scale mechanism—such as 
one, for instance, which may or may not be employed, as 
desired, in the determination of weight—shall exempt a 
scale from the SR requirement when this reading face is 
disconnected or detached. 
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A-2b (2). SR of Scales Having Weighbeam and 
Trig Loop.—The change in load required to move the 
weighbeam from a position of equilibrium at the center of 
the trig loop to a position of equilibrium at the top or at the 
bottom of the trig loop. (See also paragraph A-2b (4).) 

A-2b (3). SR of Equal-Arm Scales, and of Unequal- 
Arm Scales Without Trig Loop.—'The change in load 
required to move the lever system from its position of 
equilibrium when the scale is in proper balance to a position 
of equilibrium at either limit of its motion: Provided, how¬ 
ever, That when the scale is properly equipped with a well- 
designed special balance-indicating device comprising two 
indicators which move in opposite directions, the SR is the 
change in load required to cause a relative change in the 
position of rest of the indicators equal to 0.04 inch. (See 
also paragraph A-2b (4).) 

A-2b (4). SR of Scales Equipped with Over-and- 
Under Indicators.—In the case of a scale equipped with a 
device comprising an indicator cooperating with a single 
balance-indicating or “zero” graduation, the SR is the 
change in load required to move the indicator from its 
position of equilibrium when the scale is in proper balance 
to a position of equilibrium such that there is a clear interval 
between adjacent edges of the indicator and of the gradu¬ 
ation, equal to the appropriate value in the following table: 

Class of scale Clear 
interval 

Small-capacity scales.- __ __ 
Inch 
0. 04 

. 12 

. 25 

Large-capacity scales other than vehicle scales, livestock 
scales, and coal mine and tipple scales__ __ __ 

Vehicle scales, livestock scales, and coal mine and tipple 
scales __ _ __ ______ 

In the case of a scale equipped as above with a device pro¬ 
vided with a series of graduations which do not directly indi¬ 
cate weight values, the SR shall be as defined above, or the 
specified movement shall be increased to a value equal to 
one division on the graduated scale if this value is greater 
than that first specified. 
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A-2b (5). Classes of SR.—Two classes of SR are es¬ 
tablished: 

(a) Acceptance or adjustment SR: This is the manu¬ 
facturers’ SR, or the SR applicable to “new” scales as defined 
in paragraph A-2q. 

(b) Maintenance SR: This is the users’ SR, or the SR 
applicable to scales in use. 

A-2c. Small-Capacity and Large-Capacity Scales.— 

The term “small-capacity” shall be construed to include all 
scales of the bench (counter) and hanging types having 
nominal capacities of 400 pounds or less. Scales other than 
small-capacity scales are to be considered large-capacity 
scales. A vehicle scale is a large-capacity scale designed to 
be used to determine the weight of a motor truck or wagon, 
loaded or unloaded. 

A-2d. Automatic-Indicating Scale.—A scale in which 
is embodied or to which is attached a self-acting mechanism, 
the capacity of which may be equal to or less than the nomi¬ 
nal capacity of the scale, through the agency of which the 
indicated weights of loads of various magnitudes may be 
obtained. This definition is not to be construed to include 
scales which automatically weigh out commodities in pre¬ 
determined drafts, such as automatic grain hopper scales, 
packaging scales, etc. 

A-2e. Reading Face.—That element of an automatic- 
indicating scale on which weight values are automatically 
indicated. 

A-2f. Value of Minimum Weight Graduation.—The 
smallest weight value represented by the interval from the 
center of any graduation to the center of the next succeeding 
graduation on any weight-indicating element of the scale. 

A-2g. Counterpoise Weights.—Slotted weights de¬ 
signed to be manually applied near the tip of the weigh- 
beam of a multiplying-lever scale. 

A-2h. Unit Weights.—Weights contained within the 
housing of an automatic-indicating scale, designed to be me¬ 
chanically applied to an element of the weighing mechanism. 

A-2i. Weighbeam or Beam.—An element comprising one 
or more bars which employ movable poises for indicating 
weight. 
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A-2j. Main Bar.—A principal bar of a weighbeam, of 
relatively large capacity as compared with the fractional bar 
which may accompany it. 

A-2k. Fractional Bar.—An auxiliary bar of relatively 
small capacity used for obtaining indications intermediate 
between graduations on the main bar. 

A-21. Main and Subordinate Graduations.—Main 
graduations are those representing primary subdivisions the 
value of which should readily be ascertainable in order to 
facilitate the reading. All other graduations are subordi¬ 
nate graduations. 

A-2m. Poise.—A movable weight mounted upon—or 
in the case of a removable poise, hung from—a weighbeam 
and used in combination with notches and/or graduations to 
indicate weight values. 

A-2n. Nose-Iron.—A slidably-mounted, manually-ad- 
justable pivot assembly designed for changing the multipli¬ 
cation of a lever. 

A-2o. Balance. 

A-2o (1). General Definition.—A scale is in balance, 
as the term is used herein, when it correctly gives a weight 
indication of zero when there is no load on the platform, 
plate, or other load-receiving element. 

A-2o (2). For Nonautomatic Scale Without Balance 

Indicator.—A lever scale of the nonautomatic type not 
having an indicator and a graduated scale or arc is in balance 
when the beam comes to rest at, or oscillates through ap¬ 
proximately equal arcs above and below, the center of the 
trig loop when one is provided; or a position midway between 
other stops when these are provided; or a horizontal position 
when no trig loop or other stops are provided. 

A-2o (3). For Nonautomatic Scale With Balance 

Indicator.—A scale of the nonautomatic type having an 
indicator and a graduated scale or arc is in balance when the 
indicator comes to rest at, or oscillates through progres¬ 
sively smaller arcs about, a definite and clear zero graduation. 

A-2o (4). For Automatic-Indicating Scales.—A scale 
of the automatic-indicating type—that is, one having a 
reading face—is in balance when the indicator comes to rest 
at a definite and clear zero graduation. 
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A-2p. Accurate; Correct.—A scale or weight is to be 
considered accurate, or as yielding proper weight indica¬ 
tions, when its performance or value conforms to the stand¬ 
ard within the applicable tolerances. A correct scale or 
weight is one which conforms to all applicable specification 
requirements, including tolerances and SR requirements. 

A-2q. New Scales.—Scales which are about to be put 
into use for the first time or which have recently been put 
into use and are being tested for the first time by the weights 
and measures official. Scales which have been reconditioned 
or overhauled or which have been condemned for repairs by 
a weights and measures official and subsequently adjusted or 
repaired shall, upon the first test thereafter, be construed 
to be “new” scales for the purpose of the application of 
tolerances and SR requirements. 

A-2r. Tolerance.—A tolerance is a value defining the 
amount of the maximum allowable error or departure from 
true value or performance. Two classes of tolerances are 
established: 

(a) Acceptance or adjustment tolerances: These are the 
manufacturers’ tolerances, or the tolerances applicable to 
“new” scales as defined in paragraph A-2q. 

(b) Maintenance tolerances: These are users’ tolerances, 
or the tolerances applicable to scales in use. 

A-2s. Types of Scales. 

A-2s (1). Vehicle Scale.—A vehicle scale is a scale de¬ 
signed to determine the weight of a motor truck or wagon, 
loaded or unloaded. 

A-2s (2). Livestock Scale.—A livestock scale is a scale 
having a capacity of 6,000 pounds or more and used primarily 
for the weighing of livestock on the hoof. 

A-2s (3). Coal Mine or Tipple Scale.—A coal mine 
or tipple scale is a scale used primarily for weighing lots of 
coal for the purpose of determining the wages of miners. 
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B. GENERAL SPECIFICATIONS 

B-l. Application.—General specifications shall apply to 
all types and classes of commercial scales, and to other types 
and classes required to be examined by weights and measures 
officials, except insofar as these may hereinafter be modified 
by specific requirements for particular types and classes; 
they shall also be construed to apply to other apparatus, 
such as that used-for special purposes, whenever and insofar 
as they are clearly applicable. 

B-2. Specifications. 
B-2a. Capacity Marking.— The nominal capacity shall be 

conspicuously, clearly, and permanently marked on every scale 
equipped with unit weights or with which removable weights are 
intended to be used. 

B-2b. Strength, Permanency, Maintenance of Accu¬ 
racy. 

B-2b (1). General.—A scale shall be of such design, 
construction, and materials that it will support a load of its 
full nominal capacity without the development of undue 
stresses or deflections in the parts, and that it may be 
expected to withstand normal usage without undue impair¬ 
ment of its accuracy or the correct functioning of its operating 
or indicating parts; it shall be reasonably permanent in its 
adjustment and shall repeat its weight indications correctly. 

B-2b (2). Level-Indicating Device.—Any scale which is 
portable and which is designed jor use upon a counter or table, 
and any person-weigher, whose weight indications are changed 
by an amount greater than one-half the tolerance allowed, 
when set in any position on a surface making an angle of 
5 percent or approximately 8° with the horizontal, shall be 
equipped with a device which will indicate when the scale is 
level, and in no case shall any pendulum operating the scale 
be considered a leveling device. The scale shall be rebalanced 
at zero each time its position is altered during the test contem¬ 
plated by this paragraph. 

B-2b. (3). Stability of Balance Condition.—When 
the weighbeam or indicator of a scale is displaced from a 
position of equilibrium to the full extent allowed by the 
construction of the scale, it shall return to this position after 
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release. When a scale is equipped with a locking device or 
a relieving device or unit weights, repeated operation of the 
locking or relieving device or repeated application or removal 
of unit weights shall not materially affect the balance con¬ 
dition of the scale. 

B-2b (4). Interchange or Reversal of Parts.—Scale 
parts which may readily be interchanged or reversed in the 
course of normal usage shall be so constructed that their inter¬ 
change or reversal will not materially affect the balance 
condition or the accuracy of the scale. Scale parts which are 
susceptible of interchange or reversal in normal field assembly 
either shall be so constructed that their interchange or reversal 
will not materially affect the accuracy of the scale or the parts 
shall be so marked as to indicate proper positions. 

B-2b (5). Movement of Knife-Edges.—Under all oper¬ 
ating conditions, proper lines of contact between knife-edges 
and their opposing bearings shall be maintained or restored. 
Platform scales having an outside frame around the platform 
shall be equipped with means which will prevent interference 
between platform and frame. 

B-2b (6). Antifriction Elements.—At all points at 
which a live part of the scale mechanism may come into contact 
with another part of the mechanism in the course of normal 
usage, frictional effects shall be reduced to a minimum through 
the agency of suitable antifriction elements; opposing surfaces 
and points shall be properly shaped, finished, and hardened to 
accomplish the result required. 

B-2c. Balancing Means.—A scale shall be provided with 
a mechanical device or other means by which the balance 
condition may be adjusted. All loose material used for 
the balancing of a scale shall be securely enclosed. 

B-2d. Device for Adjusting Balance or Level.— 
All mechanical devices for adjusting the balance condition 
or the level of person weighers and of small-capacity scales 
except cream-test scales and prescription scales, shall be of 
stich construction that they are operable or accessible only 
by the use of some tool or device which is outside of and 
entirely separate from the device in question, such as a 
screw driver, wrench, etc., but not an adjusting pin. 

B-2e. Pivots. ♦ 
B-2e (1). Positioning.—Pivots shall be firmly secured in 

or to the levers. 
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B-2e (2). Material and Design.—Pivots shall be of 
hardened steel except that agate may be used for prescription 
scales. Knife-edges shall be sharp and shall bear throughout 
the entire length designed to be in contact with the opposing 
bearings. 

B-2f. Bearings.—The entire surface of a bearing which is 
designed to be in contact with a knife-edge or point pivot shall 
be smooth and at least as hard as the opposing knife-edge or 
pivot point. For scales of 5,000 pounds capacity or more such 
bearings shall be made of hardened steel. 

B-2g. Nose-Iron.— The proper position of a nose-iron as 
determined by the factory adjustment, shall be clearly, accurately, 
and permanently indicated. 

B-21i. Weighbeams. 
B-2h (1). Position.—The normal position of a weigh- 

beam shall be horizontal, and it shall have equal travel above 
and below this position: Provided, however. That this require¬ 
ment shall not apply to automatic-indicating scales. 

B-2h (2). Stability.—The weighbeam of a scale shall 
not be accelerating—in unstable equilibrium—or in neutral 
equilibrium under normal operating conditions. 

B-2h (3). Travel of Pans of Equal-Arm Scale.—The 
minimum travel of the pans between their limiting stops 
shall conform to the following: 

Scale capacity 
Minimum 

travel 
of pans 

4 pounds or less_ 
Inch 

0. 35 
. 5 
. 75 

1.0 

Over 4 pounds, including 12 pounds_ 
Over 12 pounds, including 26 pounds_ 
Over 26 pounds___ 

B-2h (4). Travel of Weighbeam.—In the case of a beam 
scale equipped with trig loop or other suitable means at or near 
the weighbeam tip designed for establishing the proper balance ?position of the beam, the minimum travel of the beam in the trig 
oop or at such other reference point as may be provided, shall 

conform to the following: 
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Distance from beam fulcrum to trig loop or reference 
point 

Minimum 
travel 

of beam 

12 inches or less__ 
Inch 

0. 4 
Over 12 inches, including 20 inches_ __ . 5 
Over 20 inches, including 40 inches_--_ . 7 
Over 40 inches_ . 9 

In the case of a beam scale not equipped as described, the 
weighbeam shall have a minimum total angular play of 8 
percent (approximately 5°). 

(The angular motion of the beam in terms of percent may 
be obtained by dividing the total travel of the beam at its 
end by the distance from the fulcrum to the end of the beam 
and multiplying this quotient by 100.) 

B-2h (5). Readability.—A weighbeam shall be so 
marked and graduated and a beam poise shall be so con¬ 
structed that the weight corresponding to any normal 
position of the poise can be easily and correctly read directly 
on the beam. This requirement shall be fulfilled whether 
or not a registering or stamping device is used. 

B-2h (6). Poise Stop.—A shoulder or stop shall be 
provided on a beam to prevent the poise traveling and 
remaining back of the zero graduation. 

B-2h (7). Weighbeam on Automatic-Indicating Scale. 
—On any automatic-indicating scale oj a capacity oj SO pounds 
or less, the capacity oj a bar or bars with which the scale may be 
equipped shall be an integral multiple oj the capacity oj the 
reading jace. Each bar shall be subdivided throughout or 
shall be subdivided into notched intervals each equal to the 
capacity oj the reading jacef and the value oj any turnover 
poise provided shall be equal to the capacity oj the reading 
face. 

B-2i. Poises. 
B-2i (1). Construction.—No part of a poise shall be 

easily detachable, and if a poise has a setscrew this shall 
not be removable. 
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B-2i (2). Attachment.—A poise shall not be readily 
detachable from the beam: Provided, however, That this 
requirement shall not apply to poises on steelyards unless 
there is a zero graduation on the beam. 

B-2i (3). Adjusting Material.—The adjusting material 
in a poise shall be securely enclosed and firmly fixed in 
position; if of lead or other material softer than brass, it 
shall not be in contact with the beam. 

B-2i (4). Pawl.—A poise on a notched weighbeam shall 
be provided with a pawl or other device which will cause the 
poise to be seated into a definite and correct position in each 
notch, wherever in the notch the pawl or other device is 
placed, and to be held there firmly and without appreciable 
movement. That dimension of the tip of the pawl which is 
transverse to the longitudinal axis of the beam shall be equal 
to the corresponding dimension of the beam notches. The tip 
of the pawl shall be rounded off so that a small amount of 
foreign matter in the bottom of the notch will not prevent the 
poise from assuming its correct position. 

B-2i (5). Reading Edge or Indicator.—The reading 
edge or indicator of a poise shall be sharply defined; a reading 
edge shall be parallel to the graduations on the weighbeam; 
an indicator shall reach to the graduations, or if the indicator 
and the graduations are in the same plane then there shall 
not be a separation of the ends of the graduations and the 
end of the indicator of more than 0.04 inch, this distance to 
be measured along the line of the graduations. 

B-2i (6). Hanging Poise.—The bearing edge of a hang¬ 
ing poise shall be hard and sharp and shall be so formed as 
to allow the poise to swung freely in the notches of the 
weighbeam. 

B-2j. Weight Graduations. 
B-2j (1). Form.—The graduations on a Weighbeam shall 

consist of lines, or of notches, or of a combination of these. 
All lines shall be uniform in spacing and parallel to each 
other. All notches shall he evenly cut, and the lines formed 
by the intersection of the sloping planes of their sides 
shall be uniform in spacing and parallel to each other. When 
a combination of lines and notches is employed, the lines shall 
be properly placed with reference to the notches so as to 
indicate the value of each notch clearly and correctly. 
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B-2j (2). Character, Width, Marking.—Weight gradu¬ 
ations on a weighbeam or reading face shall be clear and 
distinct and in no case shall their width be less than 0.008 
inch—except as provided in paragraph B-2j (4)—nor more 
than the width of the minimum clear interval between the gradu¬ 
ations. On any bar of a beam, all graduations shall be equal 
in width. On any reading face, corresponding graduations 
shall be equal in width and main graduations shall not be more 
than 50 percent wider than subordinate graduations. The 
graduations on a beam or reading face shall be of such character 
and arrangement and shall be so numbered that all weight 
indications may be accurately read. 

B-2j (3). Clear Interval Between Graduations.— 
The clear interval between weight graduations on a v:eigh- 
beam or reading face shall not be less than 0.04 inch, except 
as provided in paragraph B-2j (4). This interval is to be 
measured between the adjacent edges of successive gradua¬ 
tions representing the smallest subdivision and along the 
line of travel of the index of the indicator or poise. The 
required interval shall be maintained whether or not the 
graduations are “staggered” or arranged alternately; that is, 
when the graduations are staggered the interval shall be con¬ 
strued to be the space from one graduation to the next 
consecutive graduation extended, if necessary, to intersect 
the line of measurement. When the graduations on a read¬ 
ing face are not parallel the interval shall be construed to 
be the widest separation of the graduations which is included 
within the travel of the index of the indicator. When the 
graduations are not equally spaced throughout the range of 
a reading face, the interval is to be measured between the 
graduations most closely spaced. 

B-2i (4). Magnified Indicating Elements.—When in 
normal usage any indicating elements are necessarily viewed 
as magnified by means of a lens system, the requirements of 
paragraph B-2j (2) as to minimum width of graduations and 
of paragraph B-2j (3) shall be that the apparent size of the 
magnified image of such elements as seen by an observer 
occupying a normal average position with respect to the 
scale shall be equivalent to the apparent size of elements 
complying with the stated requirements and viewed by the 
unaided eye from a normal distance. 
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B-2j (5). Weight Values.—For any particular series of 
weight graduations on a weighbeam or reading face, the 
values of the subdivisions shall be uniform throughout the 
graduated interval. 

B-2k. Attachment of Indicating Elements on Auto¬ 
matic-Indicating Scales.—On an automatic-indicating 
scale, the reading face, or the indicator, whichever is de¬ 
signed as the stationary element, shall be securely fixed in 
position; the moving element of the combination shall be 
securely attached to its operating mechanism: Provided, 
however, That this specification shall not be construed to 
prohibit the employment of a movable auxiliary reading face 
or a movable auxiliary indicator designed to be rotated or 
moved in reference to a fixed reading face or a fixed indicator, 
respectively, for the purpose of “balancing out” tare weights 
or for similar uses. 

B-21. Zero Indication on Automatic - Indicating 
Scales.—An automatic-indicating scale shall have a definite 
and clear zero graduation and shall be susceptible of giving 
an indication back of the zero graduation sufficient clearly 
to disclose an out-of-balance condition. These requirements 
shall be fulfilled whether the entire reading face is graduated 
or the graduations commence at a fixed load. 

B-2m. Weight Indicators on Automatic-Indicating 

Scales . 
B^2m (1). Design.—A weight indicator on an automatic- 

indicating scale shall be so designed and constructed that its 
indications are definite and may be read with precision. 

B-2m (2). Length.—The indicator shall reach to the 
graduations; or if the indicator and the reading face are in 
the same plane then there shall not be a separation of the 
ends of the graduations and the end of the indicator, of more 
than 0.04 inch, this distance to be measured along the line 
of the graduations. 

B-2m (3). Width.—The relation between the widths of the 
indicator and the graduations with which it cooperates shall be 
as follows: If all graduations are of equal width, the mdih of the 
index of the indicator shall be equal to the width of the gradua¬ 
tions; if main graduations are wider than subordinate gradua¬ 
tions, the width of the index of the indicator shall not exceed the 
width of the main graduations and shall not be less than the 
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width of the subordinate graduations. When an indicator 
extends along the entire length of a graduation then that 
portion of the indicator which may be brought into coinci¬ 
dence with the graduation shall be the same width through¬ 
out. 

B-2m (4). Clearance—General.—The clearance be- 
tween the index of the indicator and the reading face shall not 
exceed 0.06 inch—except as is provided in paragraph B-2m 
(5)—in the case of all automatic-indicating scales except un¬ 
compensated spring scales—that is, spring scales not equipped 
with a device intended to compensate for changes in the elasticity 
of the springs due to temperature effects, or not so designed as to 
be substantially independent of such changes; in this latter 
class of scales this clearance shall not exceed 0.12 inch. Pro¬ 
vided, however, That this shall not be construed to prohibit 
the employment of an additional indicator at a greater dis¬ 
tance from the reading face, designed and constructed so as 
to facilitate the correct positioning of the eye of the observer 
properly to read the indications of the scale and reduce 
parallax, when such additional indicator is clearly differenti¬ 
ated from the weight indicator so that it will not be mistaken 
therefor. 

B-2m (5). Clearance When Indications are Magni¬ 

fied.— When in normal usage any weight indicator and reading 
face are necessarily viewed or may be viewed as magnified by 
means of a lens system, the requirement of paragraph B-2m (4) 
as to maximum clearance between the index of the indicator 
and the reading face shall be that the specified maximum clear¬ 
ance shall be reduced, in inverse proportion to the angular mag¬ 
nification of the lens system. 

B-2n. Damping Device.—An automatic-indicating scale 
shall be equipped with an effective dash-pot or other equivalent 
damping means whenever the incorporation of such a device is 
necessamj in order to bring the indicating elements quickly to 
rest. 

B-2o. Unit Weights.—The total value of all unit weights 
in place at any time shall be automatically indicated on the 
reading face. The mechanism for applying and removing 
unit weights shall be positive in its operation and shall provide 
for the rapid addition and removal of unit weights one at a 
time; it shall be controlled by means conveniently located and 
operated in a simple manner from the outside of the housing; 
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it shall function properly irrespective of the speed of manipu¬ 
lation. 

B-2p. Security of Adjustment of Automatic-Indi¬ 
cating Mechanism—A pendulum, a spring, or other corre¬ 
sponding automatic-indicating weighing element shall be 
securely held in adjustment and shall not be adjustable 
from the outside of the scale; that is, a partial disassembling 
of the scale mechanism or of the housing shall be required to 
reach any adjustable parts provided. (This requirement is 
not to be construed to include within its purview the means 
provided for adjusting the zero balance condition of a scale.) 

B-2q. Scoop Counterbalance.—A scale shall not be 
equipped with a scoop counterbalanced by a removable 
poise or weight. When a scale is equipped with a perma¬ 
nently attached device intended to counterbalance the 
weight of a removable scoop, this device shall clearly indicate 
on both sides of the scale whether the scoop should be on or 
off the scale. 

B-2r. Drainage of Pan.—The pan or platform of a scale 
intended for the weighing of wet fish or other wet com¬ 
modities shall be so constructed as to provide for drainage. 

B-2s. Hooks.—If a scale is provided with a hanging pan, 
this shall be suspended from a ring and no hook will be 
allowed. A hook may be used only on a scale for which no 
pan is provided. 

B-2t. Installation. 
B-2t (1). General.—The installation of any scale shall be 

such as to insure the necessary protection against wind and 
weather effects for the lever system and the under side of the 
platform. 

B-2t (2). Fixed-Location Types.—The foundations and 
supports of any scale installed in a fixed location shall be 
such as to insure adequate strength, rigidity, and perma¬ 
nence; all working parts of the scale shall be in proper condition 
as to level and vertical alinement; adequate clearances shall be 
provided around all live parts. 

B-2u. Facilitation of Fraud.—A scale shall be of such 
design and construction that it does not facilitate the 
perpetration of fraud. 

B-2v. Center-Load Test of Scales.—When a scale is 
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tested with increasing loads approximately centered on the 
load-receiving element, the accuracy and sensitiveness of the 
scale shall conform to the appropriate tolerances and SR 
requirements hereinafter given. 

B-2w. Shift Test of Scales.—A scale having four main 
load bearings shall give results accurate within tolerance 
when a load of one-quarter capacity or less is placed so that 
its center of gravity lies as nearly as may be over any one of 
the main load bearings, as indicated by the points designated 
1 in the following diagram, and when a load of one-half 
capacity or-more is so placed at the center of any quarter of 
the platform, as indicated by the points designated 2 in the 
following diagram: Provided, however, That in the case of 
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a vehicle scale, the tolerance to be applied to the results on 
the corner shall be twice the tolerance which would other¬ 
wise be applied, but "the algebraic mean of the errors on 
the two corners at each end of the scale shall not exceed 
sqch regular tolerance. 

On any scale having a stabilized load-receiving element— 
that is, one mounted above the lever system on two load 
bearings and maintained in position by means of a stabilizing 
linkage—when a load of one-half capacity is placed so that 
its center of gravity lies over any point halfway between the 
center and edge of the load-receiving element, the error 
shall not differ from the error on center loading by more 
than the tolerance “on ratio” for the load in question, as 
contained in the column so headed in table 3, subject, how¬ 
ever, to the limitations as to minimum tolerances. 

B-2x. Increasing-and-Decreasing-Load Test of Auto¬ 

matic-Indicating Scales. When tests are being made with 
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both increasing and decreasing loads on an automatic- 
indicating scale, the indications on all increasing loads shall 
be within the regular tolerances specified, and also at any 
given load the range between corresponding observations for 
increasing and decreasing loads shall not be greater than the 
sum of the tolerances in excess and in deficiency for the load 
in question. 

B-2y. Over-and-Under Indicators.—An over-and-under 
indicator which does not directly indicate weight values, whether 
it is integral with or is attached to a scale, shall conform to the 
requirements of sections B-2j, B-2k, B-21, B-2m, and B-2n, 
insofar as these requirements are applicable. The attachment 
to a scale of an over-and-under indicator which directly 
indicates weight values shall be construed as constituting 
such scale an automatic-indicating scale, and all require¬ 
ments for such scales shall apply accordingly. 

B-2z. Weight Registration.—When a scale is equipped 
with weight registering means, whether such means be inte¬ 
gral with or attached to the scale, the registering means shall 
be susceptible of giving accurate, clear, distinct, and definite 
representations of weight throughout its designed operating 
range; in the case of a scale equipped with unit weights, the 
weight representations shall include the values of any unit 
weights applied. The requirements of sections R-2j, B-21, 
B-2m, K-6b, and K-6c shall apply to weight registrations 
insofar as these requirements are applicable, and these 
requirements shall be broadly applied to appropriate portions 
of the said weight registrations so as to require a comparable 
degree of accuracy, clearness, definiteness, precision of 
reading, etc., in the case of weight registrations and of 
weighbeam and reading-face weight indications. 
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C. SPRING SCALES 

C-l. Definitions. 
C-la. Spring Scale.—A spring scale is an automatic- 

indicating scale in which the weight indications result from 
the change of shape or of dimensions of an elastic body or 
system of such bodies. A scale in which metallic bands or 
strips are employed for the primary purpose of fulfilling the 
functions of pivots and bearings shall not be considered to 
be a spring scale within the meaning of this definition. 

C-lb. Compensated and Uncompensated Spring 

Scales.—A compensated spring scale is one equipped with 
a device intended to compensate for changes in the elasticity 
of the spring or springs due to temperature effects, or one 
so designed as to be substantially independent of such 
changes. An uncompensated spring scale is one not 
equipped, or not designed, as described above. 

C-lc. Straight-Face Spring Scale.—A straight-face 
spring scale is a spring scale in wdiich an indicator is affixed 
to a spring without intervening mechanism and registers 
the extension of the spring on a straight graduated face. 

C-2. Specifications. 
C-2a. Spring Support.—The support for the spring of a 

straight-face spring scale shall be permanently affixed to the 
frame of the scale. 

C-2b. Reading Face.—The reading face of a straight- 
face spiing scale shall be firmly riveted to the frame at not 
less than three points. 

C-2c. Graduations.—On a straight-face spring scale the 
clear intervals between graduations shall not be less than 0.04 
inch and the values of the graduations shall satisfy the 
requirements of the following table: 

Capacity 
Maximum 
value of 
interval 

Capacity 
Maximum 
value of 
interval 

Pounds Pounds Pounds Pounds 
25 300 5 
50 1 400 5 

100 1 500 5 
200 2 
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D. COMPUTING SCALES 

D-l. Definition.—A computing scale is a scale which, in 
addition to indicating the weight, indicates the total price 
of the amount of commodity weighed, for a series of unit 
prices, throughout all or a portion of the weighing range of 
the scale. 

D-2. Specifications. 
D-2a. Indications To Be Correct.—A computing scale 

shall be correct in both its weight and value indications. 
There shall be no duplication of value figures or graduations 
in any given column or row on a computing scale chart. 

D-2b. Indicators. 
D-2b (1). General.—A computing scale shall be equipped 

with weight indicators on both the dealers’ and custom¬ 
ers’ sides, and with a value indicator on the dealers’ 
side, and the width of such indicators shall not exceed 0.015 
inch. Except as is provided in paragraph D-2b (2), the 
clearance between the indexes of the weight and the value 
indicators and the reading face and chart shall not exceed 
0.06 inch: Provided, however, That this shall not be con¬ 
strued to prohibit the employment of. an additional indicator 
at a greater distance from the chart, designed and constructed 
so as to facilitate the correct positioning of the eye of the 
observer properly to read the indications of the scale and 
reduce parallax, when such additional indicator is clearly 
differentiated from the weight or the value indicator so that 
it will not be mistaken therefor. 

D-2b (2). Clearance When Indications Are Mag¬ 
nified.—Wlien in normal usage any weight or value indi¬ 
cator and reading face or chart are necessarily viewed or 
may be viewed as magnified by means of a lens system, the 
requirement of paragraph D-2b (1) as to maximum clear¬ 
ance between the indexes of the indicators and the reading 
face and chart shall be that the specified maximum clearance 
shall be reduced in inverse proportion to the angular 
magnification of the lens system. 

D-2c. Graduations. 
D-2c (1). Value of.—The value of the value graduations on 

a computing scale chart shall not exceed 1 cent on all prices per 
pound up to and including SO cents; at any higher price per 

458492 0 - 42 -8 
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pound the value shall not exceed 2 cents: Provided, however, That 
this shall not be construed to prevent the placing of a special 
value graduation to represent each 5-cent interval. These 
special graduations may take the form of dots, staggered gradua¬ 
tions, or similar forms; they shall be so placed that their meaning 
and value may be clearly understood, but they shall not be 
placed in the space between the regular graduations. 

D-2c (2). Width.—The weight graduations and the value 
graduations shall be clear and distinct, but in no case shall their 
width be less than 0.008 inch—except as provided in paragraph 
D-2c (4)—nor more than the undth of the minimum clear 
interval between the graduations. 

D-2c (3). Clear Interval Between.—Except as pro¬ 
vided in paragraph D-2c (4), the clear interval between the 
weight graduations on all computing scales shall not be less than 
0.0\ inch, and the clear interval between the value graduations 
shall not be less than 0.02 inch: Provided, however, That this 
shall not be construed to apply to the special value graduations 
denoting 5-cent intervals, mentioned in paragraph D-2c (1). 

D-2c (4). Magnified Indicating Elements.—When in 
normal usage any indicating elements are necessarily viewed 
as magnified by means of a lens system, the requirements of 
paragraph D-2c (2) as to minimum width of graduations 
and of paragraph D-2c (3) as to minimum clear interval be¬ 
tween graduations shall be that the apparent size of the 
magnified image of such elements as seen by an observer 
occupying a normal average position with respect to the 
scale shall be equivalent to the apparent size of elements 
complying with the stated requirements and viewed by the 
unaided eye from a normal distance 

D-2d. Readability.—A computing scale equipped with a 
drum-shaped chart shall be so constructed that the opening on 
the dealers1 side discloses at least two value graduations at the 
lowest price per pound, and that the opening on the customers9 
side discloses a sufficient number of weight graduations so that 
at any load within the weighing range of the scale the weight 
indication can be correctly read. 
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E. CREAM-TEST AND BUTTERFAT-TEST SCALES 

E-l. Definition.—A cream-test or butterfat-test scale is 
a scale especially designed and adapted for determining the 
butterfat content of cream or butter. 

E-2. Specifications. 
E-2a. Indicating Devices. 
E-2a (1). To be Provided.—A cream-test or butterfat-test 

scale shall be 'provided with a graduated scale or arc divided 
into at least 10 equal spaces, over which the indicator shall play 
to indicate the balance condition oj the scale. 

E-2a (2). Design of Arc.—The clear interval between the 
graduations on the graduated scale or arc shall not be less than 
0.0/f. inch: Provided, however, That when in normal usage the 
indicating elements are necessarily viewed as magnified by 
means of a lens system, the requirement of this paragraph 
as to minimum clear interval between graduations shall be 
that the apparent size of the magnified image of such ele¬ 
ments as seen by an observer occupying a normal average 
position with respect to the scale shall be equivalent to the 
apparent size of elements complying with the stated re¬ 
quirement and viewed by the unaided eye from a normal 
distance. 

E-2a (3). Design of Indicator.—The indicator shall be 
of such length as to reach to the graduated divisions; or if 
the construction is such that the indicator and graduated 
scale are in the same plane, then there shall not be a sepa¬ 
ration of the ends of the graduations and the end of the indi¬ 
cator of more than 0.04 inch, this distance to be measured 
along the line of the graduations. The indicator shall ter¬ 
minate in a fine point to enable the readings to be made with 
precision. 

E-2b. Leveling Means.—A cream-test or butterfat-test 
scale whose weight indications are changed by an amount 
greater than one-half the tolerance allowed, when set in any posi¬ 
tion on a surface making an angle of 5 percent or approxi¬ 
mately 8° with the horizontal, shall be equipped with leveling 
screws. 
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E-2c. Shift Test.—A cream-test scale shall be so de¬ 
signed and constructed that when an 18-gram weight is 
shifted to any position on the scale pan normally occupied by 
a cream-test bottle or to any position on the scale pan in 
which an 18-gram weight may reasonably be placed when 
samples are being weighed, the error shall not differ from the 
error on center loading by more than 1 grain, or approxi¬ 
mately 65 milligrams. 
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F. PRESCRIPTION SCALES AND BALANCES 

F-l. Application.—Class A prescription scales and bal¬ 
ances may be used for all determinations of the character 
specified ip the definition following. In the case of a drug 
store doing prescription work, which is provided with a class 
A prescription scale or balance, then and in that case only 
a class B prescription scale or balanoe may be approved for 
use, but only for the weighing of loads of 10 grains or more. 
The specifications and tolerances for class A prescription 
scales and balances shall also apply to scales used in the 
purchase and sale of gold, insofar as they are applicable. 

F-2. Definition.—Prescription scales and balances are 
scales and balances designed for or adapted to weighing the 
ingredients of medicinal and other formulas prescribed by 
physicians and others and entering into the ordinary trflde 
of pharmacists and chemists, and which are used or intended 

to be used for such purpose. These scales or balances shall 
be of two classes, class A and class B. A class A scale or 
balance is one which meets sensibility reciprocal and tolerance 
requirements given hereinafter for class A prescription scales 
and balances. A class B scale or balance is one which is 
somewhat less sensitive and accurate than a class A scale 
or balance, but which complies with the sensibility reciprocal 
and tolerance requirements given hereinafter for class B 
prescription scales and balances. 

F-3. Specifications. 
F-3a. Indicating Means. 
F-3a (1). To be Provided.—A prescription scale or bal¬ 

ance shall be equipped with means wdiich will accurately 
indicate its condition of balance. 

F-3a (2). Types.—The indicating means may consist of 
one indicating edge, line, or point, and a graduated scale or 
arc; or of two indicating edges, lines, or points. The design 
shall be such that when the beam vibrates one or both of 
the elements will oscillate wdth reference to the other. 

F-3a (3). Design.—If the indicating means consists of a 
single indicating edge, line, or point and a graduated scale 
or arc, then the graduated scale or arc shall be divided into 
equal spaces with at least 0.04 inch clear interval between 
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the graduations, and the edge, line, or point shall reach to 
the graduated scale; or if the construction is such that the 
indicator and graduated scale are in the same plane, then 
there shall not be a separation of the ends of the graduations 
and the end of the indicator of more than 0.04 inch, this 
distance to be measured along the line of the graduations. 
The indicator shall be so designed and constructed as to 
enable the readings to be made with precision. If the indi¬ 
cating means consists of two indicating edges, lines, or points, 
these shall be sharply defined, and shall in no case be more 
than 0.04 inch jrom each other when the scale is in balance, 
this space to be measured horizontally. 

F-3a (4). Clearance.—The distance between the graduated 
scale and the indicator shall in no case exceed 0.04 inch: Pro¬ 
vided, however, That this shall not be construed to prohibit 
the employment of an additional indicator at a greater dis¬ 
tance from the graduated scale, designed and constructed 
so as to facilitate the correct positioning of the eye of the 

observer properly to read the indications of the scale and 
reduce parallax, when such additional indicator is clearly 
differentiated from the regular indicator so that it will not 
be mistaken therefor. 

F-3b. Pivots and Bearings.—Pivots and bearings of 
prescription scales and balances shall be made of hardened 
steel or of agate. 

F-3c. Arresting Means.—A prescription scale or bal¬ 
ance shall be provided with a device for arresting the vibra¬ 
tion of the mechanism. 

F-3d. Marking of Class B Scales.—A class B prescrip¬ 
tion scale or balance shall be conspicuously and clearly 
marked with the words “Class B. Not to be used in weighing 
loads of. less than 10 grains”, or with a similar and suitable 
wording conveying the same information. (In the case of 
class B prescription scales and balances, which are hereafter 
manufactured in the State or brought into the State, this 
requirement shall be fulfilled by the manufacturer. In all 
other cases the inscription shall be placed upon such scales 
and balances by the weights and measures official.) 
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F-3e. Assumed Capacity.—For the purpose of applying 
the SR requirements and tolerances hereinafter given, the 
capacity of all prescription scales and balances which are in 
the State, either in use or in the stock of manufacturers of 
or dealers in such apparatus, and which shall not have the 
nominal or rated capacity marked upon them, shall be taken 
to be 1 apothecaries, ounce (or 30 grams) 
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G. PERSON WEIGHERS 

G-l. Application.*—The specifications for person weigh¬ 
ers shall apply in those cases in which person weighers are 
used or to be used commercially—that is, when a charge is 
made for the weighing service—and such use shall be per¬ 
mitted only when such specifications are complied with. 
They are not to be applied to scales specifically designed 
for the weighing of infants and children. Whenever non¬ 
commercial person weighers are inspected and tested by the 
weights and measures official, it is recommended that these 
be officially sealed only when they comply with these speci¬ 
fications and the tolerances given hereinafter. 

G-2. Definitions. 
G-2a. Person Weigher.—A scale of any type which is 

specially designed for the weighing of persons. 
G-2b. Beam Person Weigher.—A person weigher in 

which weight indications are obtained by the manipulation 
of one or more weighbeam poises. 

G-2c. Automatic-Indicating Person Weigher.—A per¬ 
son weigher in which weights are automatically indicated on 
a reading face of any type. 

G-2d. Ticket Person Weigher.—A person weigher in 
which a representation of each individual weight is auto¬ 
matically made upon a ticket, card, etc., which is automat¬ 
ically delivered to a suitable receptacle on the outside of the 
scale. 

G-3. Specifications. 
G-3a. Capacity.—A person weigher shall have a capacity 

of not less than 250 pounds. 
G-3b. Zero Indication.—A person weigher shall be so 

designed and constructed that it has a definite and clear zero 
graduation and gives a definite and clear indication oj its zero 
balance condition at all times when ready for use. In the case 
of an automatic-indicating or ticket person weigher, the zone 
throughout which the zero balance condition is indicated shall 
correspond to at least 5 pounds on each side of the zero grad¬ 
uation. 
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G-3c. Weight Indications. 

G-3c (1). General.—A person weigher shall be so designed 
and constructed that it is susceptible oj giving weight indica¬ 
tions at all points between zero and capacity: Provided, how¬ 
ever, That a person weigher may have an interval between zero 
and some definite weight value throughout which weight values 
are not given, but in this case the person weigher shall be so 
designed and constructed that whenever the weight on the plat¬ 
form is such as to foil within this interval, any coin inserted 
will be returned to the user through automatic delivery to a 
suitable receptacle on the outside of the person weigher, or the 
insertion oj a coin in the coin slot will automatically be 
prevented. 

G-3c (2). Maximum Value Allowable.—The maximum 
value of the minimum weight graduations on a person 
weigher shall be 1 pound. 

G-3d. Instructions To Be Marked.—A person weigher 
which is liable to give incorrect results except when special 
precautions are observed shall have appropriate and ex¬ 
plicit instructions conspicuously, clearly, and permanently 
marked upon it. 

G-3e. Means for Affixing Condemning Tag.—A per¬ 
son weigher shall be so designed and constructed as to facilitate 
the affixing by the weights and measures official oj a condemn¬ 
ing tag by means oj a wire in such a way that the insertion oj 
a coin in the coin slot will be prevented when the device is under 
condemnation. 

G-3f. Exhaustion of Ticket Supply.—A ticket person 
weigher shall be so designed and constructed that throughout o, 
period when the supply oj tickets is exhausted, any coin which 
is inserted will be returned to the user through automatic deliv¬ 
ery to a suitable receptacle on the outside oj the person weigher, 
or the insertion oj a coin in the coin slot will automatically be 
prevented. 

G-3g. Time of Printing Ticket.—A ticket person 
weigher shall be so designed and constructed that the print¬ 
ing, stamping, or transferring of the weight record on the 
ticket will not occur until the weighing mechanism has had 
ample opportunity to come to rest, under normal person¬ 
weighing conditions. 
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G-3h. Representation of Weight. 
G-3h (1). General.—A ticket person weigher shall be so 

designed and constructed that it is susceptible of giving a 
clear, distinct, and definite statement or representation of 
weight on the weight ticket: Provided, however, That if 
there is an interval between zero and a definite weight value 
throughout which tickets are not given, then, when a weigh¬ 
ing within this interval is attempted, the coin shall be 
returned or the insertion of a coin in the coin slot shall auto¬ 
matically be prevented, as provided in paragraph G-3c (1), 
or the weight value shall be indicated on a reading face. 

G-3h (2). Requirements Applicable.—Paragraph G-3h 
(1) shall be construed to require that the provisions relative 
to weight indicators, weight graduations, clear intervals 
between weight graduations, etc., for person weighers and 
automatic-indicating scales, shall apply to the representations 
of weight made by a ticket person weigher, when this repre¬ 

sentation is such as to make these requirements applicable. 
These requirements shall be broadly applied to appropriate 
portions of the said representations so as to require the same 
degree of clearness, definiteness, precision of reading, etc., 
m the case of both ticket and automatic-indicating person 
weighers. 
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H. WHEEL-LOAD WEIGHERS 

H-l. Application.—Wheel-load weighers are intended 
solely for official use in the enforcement of traffic or highway 
laws; when sealed by the weights and measures official they 
are to be sealed for this purpose only, and are never to be 
allowed in commercial use. 

H-2. Definition.—WTheel-load weighers shall, for the pur¬ 
pose of the application of the tolerances hereinafter given, 
mean portable devices designed for determining the wheel 
loads of vehicles on highways. 
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I. SENSIBILITY RECIPROCAL (SR) REQUIREMENTS 

1-1. For Large-Capacity Scales. 

I-la. Large-Capacity Scales Except Railway Track 

Scales.—The maximum maintenance SR allowable [appli¬ 
cable to scales in use], at the capacity of the scale or at any 
lesser load, shall be the value of two of the minimum weigh- 
beam graduations, except that the maximum maintenance 
SR allowable on a vehicle scale shall in no case be less than 
10 pounds. The maximum acceptance and adjustment SR 
allowable [applicable to “new” scales as defined in paragraph 
A-2q], whether or not the scale is a vehicle scale, shall be 
the value of one of the minimum weighbeam graduations. 
Provided, however, That in the case of a scale of a capacity 
of more than 60,000 pounds, the maximum maintenance SR 
allowable shall in no case exceed 40 pounds, and the maximum 
acceptance and adjustment SR allowable shall in no case 
exceed 20 pounds. 

1-lb. Railway Track Scales.—The maximum main¬ 
tenance SR allowable on a railway track scale except one in 
grain-weighing service, at the capacity of the scale or at any 
lesser load, shall be 100 pounds, and on a railway track scale 
in grain-weighing service, 50 pounds. The maximum ac¬ 
ceptance and adjustment SR allowable on a railway track 
scale, whether or not it is in grain-weighing service, shall be 
50 pounds. 

1-2. For Small-Capacity Scales.—The maximum SR 
allowable on a small-capacity scale, at the capacity of the 
scale or at any lesser load, shall be the appropriate value 
shown in table 1, or the value of two of the minimum weigh¬ 
beam graduations, whichever is less: Provided, however, 
That the manufacturers’ maximum allowable SR, or the 
maximum SR allowable on a new small-capacity scale, shall 
be one-half the appropriate value shown in table 1, or the 
value of one of the minimum beam graduations, whichever 
is less. 
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Table 1.—Maximum Allowable SR on 
Small-Capacity Scales 

Capacity of scale Maximum 
SR allow¬ 

able 

Pounds Ounces 
3 or less_ 1/8 
4 to 7, inclusive_ 1/4 
8 to 14, inclusive_ 1/2 
15 to 23, inclusive_ 3/4 
24 to 39, inclusive_ 1 
40 to 49, inclusive_ 1 1/4 
50 to 74, inclusive_ 1 1/2 
75 to 89, inclusive_ 2 
90 to 99, inclusive.__ 2 1/2 
100 and over__ 3 

1-3. For Computing Scales.—For the maximum SR 
allowable on a computing scale of such a type that the 
definition of SR is applicable, see paragraph 1-2. 

1-4. For Cream-Test and Butterfat-Test Scales.— 

The maximum SR allowable on a cream-test or butterfat-test 
scale shall be 1 grain, or approximately 65 milligrams, when 
the scale is under maximum load: Provided, however, That 
the manufacturers’ maximum allowable SR, or the maximum 
SR allowable on a new cream-test or butterfat-test scale, 
shall be one-half of this value. (In the case of a cream-test 
scale the maximum load is defined as the weight of the sam¬ 
ple used in each bottle multiplied by the number of bottles 
for which the scale is designed, plus the total tare of these 
bottles.) 

1-5. For Prescription Scales and Balances. 
I-5a. Class A Scales and Balances—The maximum 

SR allowable on a class A prescription scale or balance of a 
capacity of % ounce (or 15 grams) or more, at the capacity of 
the scale or balance or at any lesser load, shall be 0.2 grain 
(or 13 mg), or the value of two of the minimum weighbeam 
graduations, whichever is less: Provided, however, That the 
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manufacturers’ maximum allowable SR, or the maximum 
SR allowable on a new prescription scale or balance, shall be 
one-half of the value given, or one of the minimum beam 
graduations, whichever is less. (If any prescription scale 
or balance has a smaller capacity than % ounce—or 15 
grams—the maximum SR allowable at the capacity or at 
any lesser load shall be the same proportionate part of the 
applicable value specified above that this capacity is of K 
ounce—or 15 grams—or the value of two 6 or of one 7 of the 
minimum weighbeam graduations, whichever is less.) 

I-5b. Class B Scales and Balances.—The maximum 
SR allowable on a class B prescription scale or balance, at 
the capacity or at any lesser load, shall be 0.5 grain: Pro¬ 
vided, however, That the manufacturers’ maximum allow¬ 
able SR, or the maximum SR allowable on a new class B 

prescription scale or balance, shall be one-half the value 
given. 

1-6. For Person Weighers.—For the maximum SR 
allowable on beam person weighers see paragraph I-l 

fi For a scale or balance in use. 
7 For a new scale or balance. 
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458492 0 - 42 -9 
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J. TOLERANCES 

J-l. For Large-Capacity Scales.8 

J-la. For Large-Capacity Scales Except Railway 

Track Scales.—The maintenance tolerances [applicable to 
scales in use], in excess or deficiency, shall be as follows: For 
vehicle scales, livestock scales, and coal mine and tipple 
scales, 2 pounds per 1,000 pounds of test load (0.20 percent) 
on weighbeam, reading-face, and unit-weight indications, 
and 1K pounds per 1,000 pounds of test load (0.15 percent) 
on ratio; for other scales, the values shown in table 2. The 
acceptance and adjustment tolerances [applicable to “new” 
scales as defined in Paragraph A-2qj, in excess or deficiency, 
shall be as follows: For vehicle scales, 1 pound per 1,000 
pounds of test load (0.10 percent) on weighbeam, reading- 
face, and unit-weight indications, and % pound per 1,000 
pounds of test load (0.075 percent) on ratio; for other scales, 
one-half the values shown in table 2. In addition, the above 
tolerances shall be subject to the following provisos: 

1. Except as is provided herein, the tolerance on a beam 
scale in use shall not be less than the value of one of the 
minimum beam graduations; on a vehicle scale, in use, when 
a load of test weights of not less than 8,000 pounds is em¬ 
ployed in any test, the tolerance shall not be less than one of 
the following values: 5 pounds on a scale having a minimum 
graduation of 2% pounds or less; 10 pounds on a scale having 
a minimum graduation of 5 pounds or 10 pounds; 20 pounds 
on a scale having a minimum graduation of 20 pounds. 

2. Except as is provided herein, the tolerance on the 
reading face of an automatic-indicating scale in use shall 
not be less than the value of one of the minimum gradua¬ 
tions on the reading face, or one five-hundredth of the 
capacity of the reading face, whichever is less, except that 
when the minimum graduation on the reading face is 1 
pound or more such tolerance shall in no case be less than 1 
pound; on an automatic-indicating vehicle scale, in use, 
when a load of test weights of not less than 8,000 pounds is 
employed in any test, the tolerance on the reading face shall not 
be less than one of the following values: 5 pounds on a scale 
having a minimum reading face graduation of 2K pounds or 

8 See also paragraphs B-2w and B-2x. 
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less; 10 pounds on a scale having a minimum reading face 
graduation of 5 pounds or 10 pounds; 20 pounds on a scale 
having a minimum reading face graduation of 20 pounds. 

3. On an automatic-indicating scale, in use, the tolerance 
on any beam and the tolerance on ratio shall not be less than 
the minimum value specified in the one or the other of the 
preceding provisos, whichever is less. 

4. The tolerance on new scales shall in no case be less than 
one-half of the tolerance value arrived at by the operation 
of provisos 1, 2, or 3, except that the special minimum 
tolerance values specified therein to apply to vehicle scales 
only, shall not be employed in computing the values of the 
tolerances on new vehicle scales. 

5. In the case of a large-capacity automatic-indicating 
scale in use exclusively in determining weights for the sole 
purpose of fixing charges for the transportation of freight, 
the tolerance shall be twice the tolerance specified above for 
a scale in use. 

6. In the case of a scale of a capacity of more than 60,000 
pounds, the value of the minimum tolerance shall in no 
case be greater than 20 pounds for a scale in use and 10 
pounds for a new scale. 

Table 2.—Maintenance Tolerances for Large-Capacity Scales Except 
Railway Track, Vehicle, Livestock, and Coal Mine and Tipple Scales 

[See also paragraphs B-2w and B-2x] 

Load 
(The amount of known 

weight on the load-receiv¬ 
ing element) 

Tolerance on 
ratio a 

Tolerance on 
weighbeam, 

reading-face, and 
unit-weight 
indications 

Pounds Ounces Ounces 
0 to 99, inclusive 1/2 _ _ _ 1 
100 to 199, inclusive 2 _ _ __ _ _ 2 
200 to 299, inclusive 3_ 4 
300 to 399, inclusive 4_ _ _ _ 6 
400 to 499, inclusive 5__ _ 8 
500 to 599, inclusive 7 _ _ 10 
600 to 799, inclusive 8 _ _ 12 
800 to 999, inclusive 11._ _ _ _ 16 
1,000 and over. 3/4 lb per 1,000 lb. 1 lb per 1,000 lb 

* The ratio is the multiplying power of the scale. This tolerance is applicable only to parts 
requiring the employment of counterpoise weights. 
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J-lb. For Railway Track Scales. 

J-lb (1). The tolerances for railway track scales not 
equipped with automatic indicating or recording devices, 
and for scales normally equipped with these devices but 
while such devices are detached, shall be as follows: 

(a) The maintenance tolerance [applicable to scales in use] 
for all scales except those in grain-weighing service, shall be 
±0.20 percent of the test load being utilized, applied as 
follows: 

For a scale of more than two sections, to the maximum 
indicated percentage error of weighing as defined below, byt 
with the added requirement that no individual sectional error 
shall exceed 0.30 percent of the test load being utilized. 

For a scale of more than two sections, to the maximum 
individual percentage error developed when two or more test 
loads are applied to the scale at the same time at normal 
positions not closer together than the distance between 
adjacent sections. 

For a two-section scale, to the maximum individual per¬ 
centage error developed for any position of the test load or 
loads. 

(b) The maintenance tolerance [applicable to scales in use] 
for scales in grain-weighing service, shall be ±0.10 percent 
of the test load being utilized, applied as follows: 

For a scale of more than two sections, to the maximum 
indicated percentage error of weighing as defined below. 

For a scale of more than two sections, to the maximum 
individual percentage error developed when two or more test 
loads are applied to the scale at the same time and at normal 
positions which are farther apart than the distance between 
adjacent sections. 

For a two-section scale, to the maximum individual per¬ 
centage error developed for any position of the test load or 
loads. 

Note.—A scale in grain-weighing service shall be corrected when¬ 
ever a test discloses an error in excess of 0.10 percent for any position 
of a test load. (This requirement conforms to the recommendations 
of the Interstate Commerce Commission—Docket 9009; 56 I. C. C. 
347.) 
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(c) The acceptance and adjustment tolerance [applicable 
to new or newly reconditioned scalesl for all scales shall be 
±0.05 percent of the test load being utilized, applied to the 
maximum individual percentage error developed for any 
position of the test load. 

J-lb (2). The tolerances for railway track scales in which 
are embodied or to which are attached automatic indicating 
or recording devices, for the respective types of scales and 
conditions of test, shall be the same as those for scales inde¬ 
pendent of such devices, except as follows: 

(a) If the weight is indicated on a reading face, or by 
means of a printed impression showing the position of an 
indicating line with reference to a series of graduations, the 
maintenance tolerance shall not be less than the value of 
the minimum graduation on the reading face or printed im¬ 
pression, or of Koo of the capacity of the automatic device, 
whichever is the smaller value, and the acceptance and ad¬ 
justment tolerance shall not be less than one-half of the 
minimum specified for the maintenance tolerance. 

(b) If the weight indication is a printed record comprising 
figures only, there shall be added to the tolerance which 
would otherwise be appropriate an amount equal to 50 per¬ 
cent of the value of the increment between indications that 
can be printed by the device, or 50 pounds, whichever value 
is the smaller. 

Notes: 

Test Loads.—The test loads contemplated to be used consist either 
of standard test weights carried on a four-wheel truck of known weight, 
or a railway track scale test weight car or cars, either truck or car to 
have a wheelbase not exceeding 7 feet. The test load should have a 
weight of not less than 30,000 pounds. 
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Test-Load Positions.—A test run comprises normal positions of 
the test load assumed when each pair of wheels of the truck or of the 
test car is successively positioned over each section of the scale (except 
at each end section where only one truck position is possible) except 
that in the case of a two-section scale an additional position is utilized 
with the center of the truck midway between the sections. 

Maximum Indicated Percentage Error of Weighing.—The 
“maximum indicated percentage error of weighing” is computed for 
scales of more than two sections and is the largest mean value which 
can be derived from two errors developed during a single test run for 
positions (1) not closer together than the distance between adjacent 
sections on all scales except those in grain-weighing service, or (2) 
farther apart than the distance between adjacent sections on all scales 
in grain-weighing service. 

J-2. For Small-Capacity Scales Except Uncompen¬ 

sated 9 Spring Scales.10—The tolerances for small-capacity 
scales except uncompensated9 spring scales, in excess or 
deficiency, shall be the values shown in table 3, except that 
the manufacturers’ tolerances, or the tolerances for new 
scales, shall be one-half the values shown, and subject, in 
addition, to the following provisos: 

1. On a scale other than an automatic-indicating scale, 
when the scale is equipped with a weighbeam, the tolerance 
shall in no case be less than one-half of one of the minimum 
graduations on the weighbeam; when the scale is not 
equipped with a weighbeam, the tolerance shall in no case 
be less than one-half of the actual SR of the scale at the 
load in question. 

2. On an automatic-indicating scale, the tolerance shall in 
no case be less than the value of one-quarter of one of the 
minimum graduations on the reading face, except that on 
new scales it shall in no case be less than the value of one- 
eighth of one of the minimum graduations on the reading 
face. 

3. The minimum tolerances arrived at by the operation 
of provisos 1 and 2 shall also apply in the shift test. 

9 Not equipped with a device intended to compensate for changes in the elasticity of the 
springs due to temperature effects, or not so designed as to be substantially independent of 
such changes. 

10 See also pars. A-2q, B-2w, and B-2x. 
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Table 3.—Tolerances for Small-Capacity Scales, Except Uncompen¬ 
sated Spring Scales 

[See also paragraphs A-2q, B-2w, and B-2x] 

Load rt 
Tolerance on 

ratio b 

Pounds Ounce 
1 _ _ _ ___ _ 1/16_ 
2 and 3 1/16_ 
4 to 7, inclusive 1/8- 
8 to 14, inclusive 1/4. - - __ 
15 to 23, inclusive 5/16_ 
24 to 29, inclusive 3/8_ 
30 to 39, inclusive 3/8 __ _ ___ 
40 to 49, inclusive 7/16_ 
50 to 59, inclusive 1/2_ 
60 to 74, inclusive 5/8_ 
75 to 89, inclusive 3/4_ 
90 to 99, inclusive 7/8 
100 and over _ _ _ 1 oz per 100 lb_ 

Tolerance on 
weighbeam 
or reading 

face 

Ounce 
1/16 
1/8 
3/16 
3/8 
1/2 
1/2 
5/8 
5/8 
3/4 
1 
1 
1 1/4 
1 1/2 oz per 100 lb 

i The amount of known weight on the load-receiving element of the scale. 
b The ratio is the multiplying power of the scale. This tolerance is applied to parts requir¬ 

ing the employment of counterpoise weights. 

J-3. For Small - Capacity Uncompensated Spring 

Scales.—The tolerances for small-capacity uncompensated 11 
spring scales, in excess or deficiency, shall be the values 
shown in table 4, except that the manufacturers’ tolerances 
or the tolerances for new scales shall be one-half the values 
shown: Provided, however, That the tolerance shall in no 
case be less than one-quarter of the value of one of the mini¬ 
mum graduations on the reading face, except that on new 
scales it shall in no case be less than one-eighth of such mini¬ 
mum graduation. 

” Not equipped with a device intended to compensate for charges in the elasticity of the 
springs due to temperature effects, or not so designed as to be substantially independent of 
such changes. 
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Table 4.—Tolerances for Small-Capacity, Uncompensated Spring 
Scales, Except Straight-Face Spring Scales 

[See also paragraphs A-2q, B-2w, and B-2x) 

[Tolerances for straight-face spring scales are four times the values shownj 

Load a Tolerance Load ° Tolerance 

Pounds Ounces Pounds Ounces 
1_ 1/8- 20 to 29, inclusive_ 1 1/2 
2 to 3, inclusive 1/4_ 30 to 49, inclusive_ 2 
4 to 7, inclusive 1/2_ 50 to 74, inclusive_ 3 
8 to 11, inclusive_ 3/4- 75 to 100, inclusive._ 4 
12 to IS, inclusive_ 1_ Over 100 4 oz per 

100 lb 

® The amount of known weight on the load-receiving element of the scale. 

J-4. For Computing Scales.—For the tolerances on 
computing scales see paragraphs J-2 and J-3. 

J-5. For Cream-Test and Butterfat-Test Scales.— 

The tolerance for cream-test or butterfat-test scales, in excess 
or deficiency, shall be 1 grain or approximately 65 milli¬ 
grams: Provided, however, That the manufacturers’ toler¬ 
ance or the tolerance for new scales shall be one-half of 
this value. In the case of a cream-test scale the tolerance 
shall be applied on loads of 18 grams each, one of which 
shall bo added when the scale is under approximately the 
maximum load as defined in paragraph 1-4. (See also para¬ 
graph E-2c.) 

J-6. For Prescription Scales and Balances. 

J-6a. Class A Scales and Balances.—The tolerances 
on the ratio of arms of class A prescription scales and bal¬ 
ances, in excess or deficiency, shall be the values shown in 
table 5. If a scale or balance is equipped with a graduated 
weighbeam, the tolerance at any graduation on the beam 
shall be the value of the actual SR of the scale or balance at 
the load in question. 
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Table 5.—Tolerances on Ratio of Arms of Class A Prescription Scales 
and Balances 

Load a Tolerance on ratio 

Ounces ap Grams Grains Milligrams 
1/2. 15 0. 2 13 

1_._. 30 .4 26 
2_ ..- 60 .8 52 
4__.. 120 1. 6 104 
8.. 240 3. 2 208 

• The amount of known weight on the load-receiving element 
of the scale. 

(If any prescription scale or balance has a smaller capacity 
than % ounce—or 15 grams—the tolerance to be allowed 
shall be the same proportionate part of 0.2 grain—or 13 
milligrams—that this capacity is of K ounce—or 15 grams.) 

J-6b. Class B Scales and Balances.—The tolerances 
on the ratio of arms of class B prescription scales and bal¬ 
ances, in excess or deficiency, shall be the values shown in 
table 6. If a scale or balance is equipped with a graduated 
weighbeam, the tolerance at any graduation on the beam 
shall be 0.3 grain—or 20 milligrams—unless this value is 
less than that of the actual SR of the scale at the load in 
question, in which case the value of this actual SR shall be 
used as the tolerance at any graduation on the beam. 

Table 6.—Tolerances on Ratio of Arms of Class B Prescription Scales 
and Balances 

Load ° Tolerance on ratio 

Ounces ap Grams Grains Milligrams 
1/2. 15 0. 5 30 
1_ 30 1.0 65 
2_ 60 2.0 130 
4.. 120 4. 0 260 
8_ 240 8.0 520 

• The amount of known weight on the load-receiving element 
of the scale. 
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(If any class B prescription scale or balance has a smaller 
capacity than % ounce—or 15 grams—the tolerance to be 
allowed shall be the same proportionate part of 0.5 grain— 
or 30 milligrams—that this capacity is of % ounce—or 15 
grams.) 

J-7. For Person Weighers.—For the tolerances on 
person weighers see paragraph J-l. 

J-8. For Wheel-Load Weighers.—The tolerance for 
wheel-load weighers shall be 5 percent, in excess or deficiency, 
of the load applied: Provided, however, That the manu¬ 
facturers’ tolerance, or the tolerance for new wheel-load 
weighers, shall be 3 percent, in excess or deficiency, of the 
load applied: And provided further, That this latter toler¬ 
ance shall also be applied to wheel-load weighers which are 
being retested after having been found inaccurate and sub¬ 
sequently adjusted or repaired. When wheel-load weighers 
are tested in pairs, the tolerance shall be applied to the sum 
of the indications of the two weighers and both shall be 
approved or condemned upon the sum of their indications; 
in this case each of the pair of weighers shall be appropriately 
marked to identify the pair tested together. 
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K. GENERAL REGULATIONS 

137 

K-l. Lading. 
K-la. Maximum.—A scale shall not be used for weighing 

loads greater than its nominal or rated capacity. 
K-lb. Minimum on Vehicle and Livestock Scales.—A 

vehicle scale or a livestock scale shall not be used for weigh¬ 
ing loads of less than 1,000 pounds. 

K-2. Straight and Level Approaches.—A vehicle scale 
shall have at least 12 feet of straight driveway at either end 
of the scale in the same plane as the platform. 

K-3. Balance Condition.—A scale shall be maintained 
in balance. 

K-4. Level Condition.—A scale which is portable and 
which is being used on a counter or table or on the floor 
shall be maintained in level. 

K-5. Free Suspension.—A scale of the hanging type 
shall be freely suspended when in use. 

K-6. Weight Graduations on Scales. 
K—6a. Food Scales.—:The value of the minimum weight 

graduations on a scale equipped with a weighbeam or reading 
face, used in the sale of foodstuffs at retail, shall not exceed 
1 ounce: Provided, however, That this shall not apply to a 
scale used exclusively in the sale of fruits and/or vegetables. 
A spring scale not equipped with a device intended to compensate 
for changes in the elasticity of the springs due to temperature 
effects, or not so designed as to be substantially independent of 
such changes, shall not be used in the retail sale of foodstuffs 
other than fruits and vegetables. 

Iv—6b. Vehicle Scales.—The value of the minimum weight 
graduations on the weighbeam and I or on the reading face of a 
vehicle scale having a capacity of not more than 60,000 pounds 
shall not exceed 20 pounds. 

K—6c. Livestock Scales.—The value of the minimum 
weight graduations on the weighbeam and/or on the reading 
face of a livestock scale shall not exceed 5 pounds. 
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K-7. Drainage.—Wet fish or other wet commodities 
shall be weighed only on scales the pan or platform of which 
will properly drain. 

K-8. Use of Class B Prescription Scale or Balance. 

—A class B prescription scale or balance shall only be used 
in a drug store provided with a class A prescription scale or 
balance, and shall only be used for the weighing of loads of 
10 grains or more. 

K-9. Readability of Indication on Person Weighers. 
—A ticket person weigher shall be so maintained in use that 
all statements or representations of weight printed, stamped, 
or otherwise transferred on or to the weight ticket during 
operation shall be clear and distinct. 

K-10. Owner of Person Weigher To Be Identified.— 
A person weigher shall be permanently and legibly marked 
with a statement containing the name and address of the 
person, firm, or corporation responsible for placing the 
person weigher in service, in combination with some such 
words as “Operated by”, “Maintained by”, etc.: Provided, 
however, That such statement shall not be required when 
the person weigher is in service on the premises of such per¬ 
son, firm, or corporation. 

K-ll. Lengthening of Scale Platforms.—The length 
of the platform of a vehicle scale shall not be increased 
beyond the manufacturer’s designed dimension except when 
the modification has been approved by competent scale¬ 
engineering authority, preferably that of the engineering 
department of the manufacturer of the scale, and by the 
weights and measures authority having jurisdiction over 
the scale. 
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WEIGHTS 

SPECIFICATIONS 

1. Weights shall be made of steel, iron, brass, or any other 
metal or alloy of metals not softer than brass: Provided, 
however, That weights below y4 ounce shall not be made of 
iron or steel, but may be made of aluminum. 

2. Weights shall have smooth surfaces, and no weight of 
more than 1 gram, 1 pennyweight, or 1 scruple shall have 
sharp points or comers. 

3. Weights shall not be covered with a soft or thick coat 
of paint or varnish. 

4. All holes in which foreign material is to be placed for 
adjusting purposes shall be of such form that the material 
will be permanently and securely held in place. In no case 
shall this adjusting material project beyond the surface of 
the weight. 

5. Rings on weights shall not be split or removable. 
6. All weights shall be clearly marked with their nominal 

value, and in addition weights intended for use on multiflying- 
lever scales shall be clearly marked with the value they represent 
when used upon the scale for which they are intended. Provided, 
however, That the values of weights of less than 1 gram, 
1 pennyweight, or 1 scruple may be designated by dots, lines, 
figures, distinctive shape, or other appropriate means. 

TOLERANCES 

The tolerances to be allowed in excess or deficiency on 
commercial avoirdupois weights shall be the values shown in 
the following table: Provided, however, That the manufac¬ 
turers’ tolerances or the tolerances to be allowed on new 
commercial avoirdupois weights shall be one-half of the 
values given. 
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Tolerances for Commercial Avoirdupois Weights 

Weight 

Tolerance, 
weights 

for equal- 
arm scales 

Tolerance, 
counterpoise 
weights for 
multiplying- 
lever scales 

Pounds Grains Grains 
50. 100. 0 
25_ 70. 0 
20. 60. 0 
15. 40. 0 
10. 40. 0 20.6 

8.. 30.0 18.0 
5.. 25. 0 13. 0 
4_ 25. 0 12.0 
3.. 20.0 10.0 
2. 15.0 8.0 
1. 10.0 5.0 

Ounces 
10.. 8.0 4.0 
8_ 7.0 3.0 
5--. 5.0 2.0 
4_ 4.0 2.0 
2. 3.0 1. 0 
1.- 2.0 1.0 

1/2. 2. 0 1.0 
1/4.. 1. 0 
1/8.. 0. 5 
1/16.... . 5 
1/32_ .5 
1/64.... . 2 

The tolerances to be allowed in excess or deficiency on 
apothecaries’ prescription weights shall be the values shown 
in the two following tables: Provided, however, That the 
manufacturers’ tolerances or the tolerances to be allowed on 
new apothecaries’ prescription weights shall be one-half of 
the values given. 
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Tolerances for Prescription Weights in Apothecaries* System 

Weight Tolerance Weight Tolerance 

Ounces ap Grains Scruples Grains 
12. 4. 0 3_ 0. 3 
10 4. 0 2_ _ ... . 25 
8 3. 0 1__ . 15 
5 3. 0 

Grains 
4_ 2. 0 20_ . 15 
3_ 2. 0 10 _ _ . _ . 12 
2_ 2. 0 5__ . 08 
1_ 1. 0 2_ .. . . 04 

Drams ap 1_ . 03 
8_ 1. 0 0. 5_ __ . 02 
6_ 1. 0 .2_ . 015 
4_ 0. 7 . 1 _ __ _ _ . 01 
3_ . 6 
2_ . 5 
1_ . 3 
0. 5.__ . 2 

Tolerances for Prescription Weights in Metric System 

Weight Tolerance Weight Tolerance 

Grams 
500..... 

Milligrams 
350 
200 
150 
100 

50 
40 
25 
15 
10 

Milligrams 
500 __ 

Milligrams 
7 
4 
3 
2 
1 
1 

200_ 200_ 
100_ 100_ 
50_ 50_ 
20_ 20 
10_ 10____ 

5.... 
2__ 
1_ 

The tolerances to be allowed in excess or deficiency on 
weights to be used in connection with cream-test and butter- 
fat-test scales and moisture-test scales shall be 20 milligrams 
on the 18-gram weight and 10 milligrams on the 9-gram and 
10-gram weights: Provided, however, That the manufac¬ 
turers* tolerances or the tolerances to be allowed on new 
weights shall be one-half the values given. 
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The tolerances to be allowed in excess or deficiency on 
commercial troy weights shall be the values shown in the 
following table: Provided, however, That the manufac¬ 
turers’ tolerances or the tolerances to be allowed on new 
commercial troy weights shall be one-half of the values given. 

Tolerances for Commercial Troy Weights 

Weight Tolerance Weight Tolerance 

Ounces troy 
12 __ _ 

Grains 
4.0 
4. 0 
3/0 
3. 0 

2. 0 
2. 0 
2.0 
1. 0 

Pennyweights 
10_ _ 

Grain 
0. 7 

. 5 

. 4 

.3 

. 25 

. 15 

10 _ __ _ 5 _ _ ___ 
8 __ _ 4_ 
5 _ 3 _ _ _ 
4 2_ __ _ 
3 1___ __ 
2 _ 
1. _ _ 
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GENERAL REGULATIONS 

1. Position of Weighing or Measuring Device.—A 
weighing or measuring device used in retail trade, except as 
used exclusively in the preparation of packages put up in 
advance of sale, shall be so positioned that its indications 
may be accurately read, and the weighing or measuring 
operation observed, from some reasonable “customer7’ 
position. (The permissible distance between the device 
and a reasonable customer position will depend upon the 
size and character of the indicating elements of the device.) 
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CORRECTION SHEETS 

The National Bureau of Standards plans to issue from time 
to time printed sheets showing changes in and additions to 
the codes published in this Handbook. These correction 
sheets will be printed to conform with the text of this 
publication. 

In many cases it will be found practicable to attach a por¬ 
tion or all of a correction sheet directly at that point in the 
original text where the change is to be made; this method of 
making corrections is recommended. In any event, each 
correction should be promptly inserted in the Handbook and 
suitable notation should be made adjacent to the original of 
the modified text, or at the proper point for insertion of new 
material, directing attention to the change; blank pages are 
included at numerous points following codes or major sub¬ 
divisions thereof, to facilitate the pasting-in of corrections 
to material immediately preceding. 

Correction sheets will be supplied without charge. The 
distribution will be made automatically to the regular weights 
and measures mailing list of the Bureau. Purchasers of one 
or more copies of Handbook H29 may receive the number of 
correction sheets needed by addressing to the National 
Bureau of Standards, Washington, D. C., for the attention 
of Division II—7, a request to be placed on the mailing list 
for correction sheets for Handbook H29, specifying the num¬ 
ber of such sheets required. 
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