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INTRODUCTION

This report summarizes the results of railroad track
scale tests made by the Bureau of Standards during the fiscal
year ending June 30, 1927. A supplement to the report shows
a statistical resume of the results of the work for each year
since 1913 when the service was begun. Reports similar to
this have been made for each of the preceding years, 1924,.
1925 and 1926, and were published as Bureau of Standards
Letter Circulars Nos. 135, 184 and 206.

By necessity the report is general in scope and nature.
Reports of particular tests are made to owners and other
parties in direct interest and to these alone.

The methods of test, calculation of errors, and
application of the tolerance are described in the attached
form No. 566.

TRACK SCALE TESTS IN 1927

Three test ubits operated over 73 railroad systems and
in 35 states and the District of Columbia during the year.
840 track scales were tested of which 465 were owned by
carriers, 365 by industries, 5 by states or municipalities
and 6 by departments of the federal government.

The states in which scales were tested are listed
below

.
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A: Kansas
(; Horn is
Cel orxdo
Connecticut
Georgia
j .

->W 3

1 1 1 i no i s

Indiana
IC a o a Hb

Lo ui s i «na
Maryland

Massachuse t ts
Minneso ta

Mississippi
Missouri
Ne'er aska
New Jersey
Now Mexico
New York
North Carolina
Njrth Dakota
Ohio
Ok? shorn

a

Oregon
South Carolina
South Dakota
T enn j s s e e

Texas
Utah
Virginia
Washington
West Virginia
Wisconsin
Wyoming
District of Columbia

The general test data are recorded in Table No. 1,
Classification of the tested scales is on the basis of owner-
ship and by geographical Icc^lcr; acoc rding/ to the plan of
district division employed by the Interstate Commerce
Commission for analyzing railroad operation statistics. The
districts are defined as follows -

The Eastern District includes territory east of the
Mississippi, and north of the Ohio and Potomac Fibers and a

line connecting parKersburg, West Virginia °nd the South-
western corner of Maryland. The Southern District includes
territory south cf the Eastern District and east of the
Mississippi. For practical purposes there has been some
modification of this territorial arrangement in that the
Western District includes also territory east of the
Mississippi, and west of a line from East St. Louis to
Feoria and Chicago, inclusive.

The tolerance adopted by the Bureau of Standards foi*

grading track scale weighing performance requires that the
mean maximum error for two positions likely to be
assumed by the trucks of a commercial freight car shall not
exceed two tenths of one percent, 0.20% of the applied test
loads. Test loads used by the Eurepu are not less than
40 000 pounds

.
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Table No. 2 shows the distribution of errors for ell
scales used for commercial pnd frei.eht rate assessment
purposes. Scales owned by states, municipalities and the
government are excluded. At the foot of this table are
compared mepn error items for the past three years. T t is
evident from study of this comparative table that a most
notable increase in general weighing accuracy has developed
during the past year. The average error for all track
scales tested at railroad vreighjng points is seen to
correspond w^ith the Bureau tolerance limit and the aver ape
error for all scales owned bv industries exceeds the toler-
ance by only 0.02 per cent.

TRACK SCALES IN GRAIN WEIGHING SERVICE

Of the 384 track scales classed as industry owmed
,
67

were used for weighing' main at receiving mills and elevators
where the sale transaction w=s based upon the destination
weights. 26 scales, or 38.2 percent, were correct within the
special tolerance adopted for grain weighing track scales. 22
scales were adjusted to improve "weighing results. T^ble No. 3
shows the frequency distribution of grain scale errors.

TABLE III.
FISCAL YEAR 1927

DISTRIBUTION OF ERRORS IN TRACK SCALES USED FOP
WEIGHING GRAIN.

Errors
percent of Applied Load percent of seal

0.00 to 0.05 inclusive. 10.3
0.06 to 0.10 " 27.9
0.11 to 0.15 " 22.1
0.16 to 0.20 » 19.1
0.21 to 0.25 " 7.3
0.26 to 0.30 " 5.9
0.31 to 0.35 « 0.0
0.36 to 0.40 " 2.9
0.41 to 0.45 » 0.0
0.46 to 0.50 " 0.0
0.51 to 1.00 " 1.5
Over 1.00 2.9
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From Table No'. 3 it appears that 79:4 percent of the
track scales in grain weighing service would ha^e passed the
regular track scale tolerance, Vierilant maintenance must be
credited for this but maintenance measures alone are power-
less to sustain antiquated types of traoK scales within the
tolerance fixed for grain scales. More durable and more
precise types of track scales should replace many of the old
scales still used at grain markets*

MASTER TRACK SCALES

Regular tests were made on 14 master track scales in the
past year and all were found to be correct within the toler-
ances applied to these precision scales. A separate report
on the calibrations is bein^ prepared. Lack of operating
funds prevented completion of the master scale calibration
schedules and five remain uncalibrated ~t the close of the
fiscal year.

The tnaster track scale owned by the Pennsylvania Rail-
road at Altoona, Pennsylvania, has been replaced with a new
scale upon which m^ch effort has been spent to produce an
exceptionally good installation.

Informal reports indicate that the Atlantic Coast Line
has begun construction of a master scale at Jacksonville,
Florida. This marks an important addition to the chain of
master scales since this scale is located in s section where
the lack of master scale facilities has long been felt.

test car calibration

In connection with the track scale testing schedules
32 test cars were calibrated in districts where master scale
facilities were lacking. Casual survey of the data shows
that only nominal deviations from standard weight were
discovered. A trend toward use of heavier test units has
been observed.

BUREAU MASTER SCALE AND TEST CAR DEPOT

Construction of the Bureau’s master scale house and
test car depot at Chicago advances at a satisfactory rate.
It is expected that the building will be completed before
January 1st and that installation of the master scale and
accessory machinery will follow immediately. Completion of
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this long standing project will serve two important ends.
The many railroads serving the Chicago district will he
provided with a convenient means of periodically standard-
izing testing equipment and the Bureau will have a centrally
located depot where testing equipment may be overhauled and
repai red.

SPECIFICATIONS FOR TWO SECTION SCALES

Specifications for the manufacture and installation of
two-section, knife edge type scales have been developed,
approved and made available to the public as Bureau of Stand-
ards Circular No. 333. Judging from the test records of the
few scales in service, it may be predicted that this type of
scale will find ready acceptance particularly at weighing
points where speed of weighing is a desirable consideration.

ANALYSIS OF TRACK SCALE TEST RESULTS
1913 to 1927, inclusive*

At the close of the fiscal year 1927, the Bureaii had
conducted about 8500 track scale tests since beginning
investigation of car load freight weighing conditions. For
purposes of analysis the annual results have been compared
on Tables No. 5 and No. 6. They are presented graphically
on plates 1 and 2.

Table No. 5 of this supplementary report records by
district and ownership class the percentage of scales
found within tolerance each year from 1913 to 1927. Figures
for all scales tested are also recorded. The figures and
curves of Table No, 5 and plate No. 1 respectively, show a

constant increase in the proportion of correct scales.
With minor exceptions the general trend of this increase
from 32.5 percent in 1913 to 70.1 percent in 1927 has been
gradual and consistent.

Table No. 6 records for each year the average error
value for all scales tested and plate No. 2 gives the results
in curve form. The record disclosed by examination erf T«teLe

No. 6 and pl«te No. 2 is one of steady decline in the
average "maximum indicated error of weighing" from 0.56
percent in 1913 to 0.21 percent in 1927.
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The beneficial results mentioned above are consequences
-of the concentration of effort by parties at interest who
diligently began to devote attention to the improvement of
freight weighing conditions about the time the track scale
service of the Bureau was started. The Bureau has had an
active cooperative part in this program, the chief features
of which may here be briefly listed and discussed.

The backbone of the whole is the circulation and estab-
lishment of a uniform standard of weight. This is accom-
plished by means of calibration control of a net of master
scales owned and operated by carriers, twenty in number,
scattered throughout the country. The Bureau tests and
adjusts these annually in terms cf the same fundamental
weight unit. Carriers use these scales for the calibration
of their own testing equipment. In addition to this the
Bureau calibrates each year by substitution methods against
its standards a number of carriers’ test cars to which for
a variety of practical reasons master scale service is not
available.

In 1920 a set of specifications for railroad track
scales was prepared by interested organizations which was
issued as a Bureau publication and. widely distributed.
Carriers and manufacturers adopted the equipment as standard
for construction and replacement. The number of specifica-
tion track scales now in service according to conservative
estimates approximates ten percent of the total which by
force of circumstances are located at important weighing
points .

Maintenance conditions have greatlv improved not only
in amount but in degree. Definite testing routine has been
more or less well established. To this the Bureau contri-
butes by testing annually several hundred representative
treok ecisl-ee in .all sections of the country.
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Average Error - Percent of Applied Load.

EASTERN SOUTHERN WESTERN ALL ALL
DISTRICT DISTRICT DISTRICT DISTRICTS SCALES

R.R. Ind. R.R. Ind. R.R. Ind. R.R , Ind.

1914 0.62 0.39 0.52 0.39 0. 56
1915 0.63 0.38 0.78 0.48 0.47 0.41 0.64 0.43 0.57
1916 1.80 1.23 0.77 0.51 0.20 0.12 0.66 0.58 0.63
1917 0.50 0.39 0.37 0.35 0.43 0„ 45 0.47 0.40 0.44
1918 0.45 0.72 1.02 0.54 0.35 0.32 0.48 0.53 0.51
1919 0.51 0.46 0.89 0.48 0.46 0.22 0.54 0.37 0.47
1920 0.39 0.44 0.58 0.49 0,53 0.34 0.52 0.47 0.51
1921 0.37 0.75 0.49 0.35 0.25 0.31 0.33 0.39 0.35
1922 0.44 0.40 0.43 0.32 0.30 0 * 30 0.39 0.35 0.38
1923 0.44 0.42 0.45 0.26 0.30 C< 29 0.39 0.34 0.39
1924 0.32 0.52 0.45 0.41 0.35 0.31 0.36 0.36 0.36
1925 0.36 0.36 0.46 0.34 0.19 0.23 0.28 0.25 0.27
1926 0.29 0.26 0.34 0.69 0.21 0.18 0.26 0.31 0.29

(0.34) (0.22) (0.25)
1927 0.16 0.16 0.24 0.29 0.18 0.20 0.20 0.22 0.21 .

1914 26.7

Perdent of

66.7

Scales With! n Tolerance.

26.7 66.7 32.5
1915 35.5 28.6 20.2 18.5 48.2 35.4 33.7 29,2 32.8
1916 3.7 16.7 36.4 15.4 62.2 100.0 41.3 36.1 39.5
1917 44.5 31.2 34.5 37.5 39.1 27.0 40.2 38.1 40.4
1918 33.0 29.3 47.5 20.8 48.4 51.8 42.1 40.1 39.2
1919 34.2 39.9 34.0 41.4 58.8 67.2 42.6 50.5 45.7
1920 51.4 29.0 30.9 0.0 42.6 45.6 41.5 46.0 40.7
1921 45.1 20.0 46.4 66.7 69.5 63.6 54.7 56.7 53.7
1922 46 .

5

58.1 27.5 33.3 60.6 53.8 46.6 53.0 48.5
1923 45.9 48.3 39.1 30.8 66 .

2

58.9 51.6 51.9 51.5
1924 58 .3 49.2 43.5 45.2 62.7 56.8 57.9 54.3 56.9
1925 65.2 59.1 49.6 42.4 74.6 68.2 67.2 63.3 65.2
1926 64.6 58.7 63.7 59.5 69.5 69.9 66.9 64.1 65.4
1927 75.3 76.2 62,3 61.7 77.8 69.9 72.0 68.1 70.1
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THE EXTENT TO WHICH TFACK SCALE PERFORMANCE
CONTRIBUTES TO CLAIMS FOR LOSS OF GOODS IN TRANSIT

The tables on page 10, and plates I and II indicate a

strong probability that track scale performance has reached
such a stage of improvement that variations between origin
and destination weights in excess of the National Code of
Rules Tolerance of 1% due to errors in scales alone are
extremely rare. This is supported by a statistical analysis
of the results of track scale tests made during the last
fiscal year.

The analysis has for its purpose the solution of the
following mathematical proposition. If two track scales be
selected at random, what is the probability that the
difference in the errors between the first and second will
be 1 *t0 or greater. On the assumption that a n origin weight
is obtained on the first and a destination weight on the
second, the probability that the error of the first exceeds
the error of the second by the above stated amount is an

index of the degree to which claims for loss of goods in

transit depend upon inaccurate scales. If the error of the
second exceeds that of the first, there would, of course,
be no claim and consequently this event need not be
c onsi der ed

.

Without mathematical detail the results of the analysis
are as follows:

TABLE NO. 7

Movement of Freight

Odds that Difference Between
Origin =nd Destination Weights
Due to inaccurate Scales will
Not be 1 jo or Greater

General
90 to 1

In tr a -Terr it or i al
Eastern District
Western District
Southern District

650 to 1

170 to 1

47 to 1

Extra- -Territorial
Eastern to Western
Eastern to Southern
Western to Eastern
Western to Southern
Southern to Eastern
Southern to Western

200 to 1

66 to 1

6 90 to 1

64 to 1

130 to 1

90 t o 1
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That the above listed odds ^re exact cannot reasonably
be maintained. For practical purposes they are safe since
they appear certainly to be less than the real odds. For
instance, due to a peculiar characteristic of track scales,
many are found to weigh loads such as freight cars with
smaller errors than they weigh test cars. Again these odds
apply to scales selected at random rather than freight cars
selected at random. Odds so based on track scales do not
really satisfy the assumptions, since claims are laid
against cars and not against scales, and since a compar-
atively large percentage of all freight originates at a

comparatively small percentage of all scales. This would
tend to make the above odds too low, since scales where
weighing is concentrated are usually well maintained and are
likely to be weighing reasonably well.

The conclusion to be drawn from the above is that
practically oil claims for loss of goods in transit are not
a consequence of inaccurate scales, and that large discrep-
ancies between origin and destination weights are a

consequence of defective operating methods and conditions
rather than defective equipment.








