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DEDICATION

I venture to dedicate this work to tlie memory

of A. J. Cassatt and E. H. HqLrriman.

Not only did these two men possess genius, a

quality which Poe insists is far more abundant

than is supposed; they possessed also the construc-

tive ability, the faculty of analysis, the patience,

the concenirativeness, that power of holding the

attention steadily to the one purpose, self-depend-

ence and the contempt for all opinion that is

opinion and no more, and in special that energy

and industry without ivhich Poe insists the ivorks

of genius cannot be brought forth. As though this

were not enough, they had, too, the leaven of a

noble enthusiasm, ivhich acted as a ferment, stimu-

lating to their utmost effort all who enjoyed their

confidence.

It was my fortune to be associated upon terms

of intimacy with both these men, and to have ren-

dered, them some poor service. In a long activity,

spread over wide areas, I have known many men:

Presidents, governors, mayors of metropolitan

cities; senators, congressmen, legislators; judges,

lawyers, physicians of reputation ; editors, educa-

tors, philanthropists ; inventors, captains of indus-

try, and railroad officers. If we search this illus-

trious company, there is nobody, not one, who can

be said to put one in mind of these two, so like in

their ability to achieve, so different in their person-

ality and methods.





THE PURPOSE OF THIS BOOK

I
The United States, in its large and compact territory,

^ possesses more than half the world's sources of power

—

coal, oil, and hydraulic—and more than half the sources

of the great basic minerals—iron, copper, lead, and zinc.

It dominates the world's markets with the great staple

commodities—cotton, wheat, and meats. Its people are of

high character, intelligent, of good morals, sturdy physique,

and great acquired skill, with a willingness to work, an
eagerness to maintain a high standard of living and to

, acquire wealth.

^ The rapid growth of the population, the great areas

V over which it is spread, and the character of its activi-

vs xties have led to a great development of freight transporta-
"^ tion upon steam railroads. This development has in turn

made possible a growth of industry and commerce not
even remotely approached in any other country.

All of the functions of a railroad arise from and focus in

transportation. As they have become highly specialized,

M the functions of each department have found exposition

c^ in many books. But no book has been written immediately

concerned with transportation, the reason for the existence

of the railroads. It is the purpose of this book to assemble

in reasoned order all of the phases of loading, distribution

of cars, movement of engines and trains, handling of men,
,N the features of permanent way and shop plant, the organ-

j ization through which they are controlled, and the account-

<u ing made of their activities—as they are related to

^ transportation. It is concerned with all that enters into

freight transportation. Only to the extent that phases of

other activities of the railroads are immediately related

thereto is reference made to them.

V

Leonor Fresnel Loree

" BowooD, " West Orange, N. J.

Apnl 23, 1922

¥U



The field of knowledge hath been so traced, it

is hard to spring anything new; but to reveal,

to testify, to point out the path which we have

followed, to endeavor to convey to others some

faint sense or suggestion of what we have

found, must have petted even the hearts of the

men who dwelt in caves.—Anon.



FOREWORD

In July, 1920, I was forced to keep my bed for some three

weeks with injunctions not to raise my head from the pillow.

I had ample time for reflection. The railroads had come back

to their owners from the hands of the Federal Government

after the terrible smash-up of its experiment in operation.

They had come back much deteriorated in permanent way.

The diversion to the military necessities of the Government,

in the first ten months of its operation, of metal and timber

needed in maintenance had not only not been made good

during the sixteen months of the retention after the Armistice,

but the depletion had continued. They had come back with

both the power and the car equipment in bad condition,

because of the postponement of necessary repairs in an effort

to retrieve, by unduly reducing expenses, the great deficits

accruing because of the failure to increase rates in the spring

of 1919. The freight cars, which had been scattered broadly

over the entire country, were conspicuously in bad condition.

The railroads had come back, but they had come back with

labor greatly lowered in efficiency through the introduction

of many new and untrained men, through changes in rates

of pay that had destroyed the long-established differentials,

and because of active propaganda to organize all of the men
into labor unions. Discipline was impaired and the authority

and morale of the officers severely shaken. The Government

had purchased with lavish bribes a precarious place with

labor. With the high cost of living and the low state of pro-

duction, there was rapidly coming on a conflict between the

minority constituting organized labor and the unorganized

social majority for the real control of the Government.

The conditions from one point of view had been summed
up by the Journal of the Brotherhood of Locomotive Engi-
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neers in an editorial in its issue of May, 1920, under the

caption "Lost their Grip":

Now that the railroads are back under private control, there will

be an effort to restore the old-time pep-and-get-there which existed

in the ranks before the war. But there's nothing to it, for as sure

as you are living, the railroads have lost their grip on their em-

ployees. To now tighten up the reins of authority that have lain

loosely across the dashboard for the past two years will not bring

the desired results. . . . Yes, it is a safe bet that we have witnessed

the passing of the once numerous type of railroad men who took

pride in their work and considered no sacrifice of risk or effort too

great to get results for the Company. These same men to-day are

content merely tiying to hold their jobs. The old interest and the

old pep are things of the past, for the railroad officers have surely

lost their grip.

Never was the sale of the live bear's skin undertaken with

greater folly and assurance. The remedy was to be sought

by raising in the men their self-respect and making their duty

a thing of pride in them; by stimulating the officers to indi-

vidual initiative, a quickened sense of individual responsi-

bility, and an aroused energy, perhaps the noblest feeling of

humanity.

I found myself recalling a conversation many years ago

with the author of a proposed history of one of our great

railroads, as, for two hot, sweltering days, we turned his

manuscript over, page after page. When we reached the last,

he challenged me for my opinion, which he said should be

entirely frank. "The book is," I told him, "the story of

Hamlet with Hamlet left out. You have wi-itten the history

of a great transportation company and have said nothing of

transportation. The inception of the enterprise, the men
who promoted it, the raising of money, the location and
construction, the provision of equipment, the standards of

maintenance, the soliciting of business, the accounting for

multitudinous transactions, the handling of funds, the growth,

development and progress in all these aspects with the expan-

sion of the enterprise in this half-century—all these are here

in illustrative detail and orderly arrangement ; but of trans-

portation, the reason for the existence of the enterprise, the
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purpose of its being, the circulation of its vitalizing energy

—

not a word." This was not a fault peculiar to this author;

it is a fault common among railroad men. For one thought

they give to transportation, and especially to its outstanding

problems—the moving of trains of various speeds upon the

same track and the assembling of cars in such order as to

assure their farthest movement without re-handling and their

distribution with the least interference, they give a thousand

anxious and curious glances in as many other directions.

Master of Transportation! Once a significant but now
an obsolete title, how many are there in the service to-day

competent to bear it? Yet until we have Masters of Trans-

portation and a goodly number of them; until their voices

are not only heard but heeded ; until, in short, transportation

again comes into its own, we shall fall far short of making

our railroads what they have been and may be again—chief

among the servants of our industrial civilization.

There is another factor even more seriously neglected.

During the last generation how little thought has been given

to the management of men! Of late, when a dispute has

been adjudicated, after more or less friction, the whole mat-

ter has been dismissed with the petulant hope that it would

not soon again become troublesome. The neglect of this

important problem I pointed out at a dinner of the American

Railway Engineering Association in Chicago on March

20, 1912:

Your Association has now been in existence for nearly twelve

lyears, and has published nearly 9000 pages of proceedings. It is

interesting to note that your activities have been directed in the

following proportions:

On the problems of Roadway 12 per cent
" " " " Track 30
" " " " Major Structures!'.".'. .28
" " " " Minor Structures 15
" " " " MisceUaneous J^

100

If we reflect that the total Maintenance of Way expenses of the

roads of the country ai'e about $300,000,000 annually, and that of

these expenses the moneys paid out for labor amount to 56 per
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cent, while all the other expenses amount to but 44 per cent, it

would seem to justify the suggestion that your Association devote at

least a substantial part of your work to the study of labor. I would,

therefore, urge that to the present list of regular committees there

be added a Committee of Maintenance of Way Labor, whose duties

shall be to investigate the conditions of employment of and the

relation of Maintenance of Way labor to seasonal supply and de-

mand; to consider questions of economic organization, education,

discipline and equipment of forces for various kinds of work, and

such other questions as shall from time to time be assigned by the

usual authority.

With brilliant and isolated exceptions, in spite of the con-

tinual challenge of recent events, little sustained attention

has even yet been given to these two central problems

—

transportation and the men engaged in transportation. It

is these two matters that must engage the conscientious, in-

telligent thought of the railroad officer if the service is to

be made what it should be.

Few seem to have any conception of the disproportionate

burden that has been thrown upon the transportation in-

dustry ; of the fact that to-day, as compared with thirty years

ago, the increase in its effort necessary to enable our industrial

civilization to function must be seven times the increase in

the effort made by the producer. The producer in mining,

lumbering, agriculture, or in manufacture, produces quantity

which can be determined in terms of weight. The transporter

produces ton-mileage, which is the product of weight and
distance. A study of Figure I, prepared by the Federal

Reserve Bank for the District of New York, shows:

1. The average annual increase through the last 30 years, from
1890, was about 3.2 per cent for quantity production of commodities,

etc., and about 6.2 per cent for the ton-mileage. This means that

the ton-miles increased each year about twice as fast as the quantity

production.

2. As the rate of increase is double each year and is compound-
ing year after year, the effect has been that the total ton-miles from
1882 to 1920 have increased over seven times as much as the total

quantity production for the same period.

Nor is there appreciation of the manner in which the

traffic is divided among the railroads and the problems to
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which this gives rise. The railroads of the country embrace

253,708 miles. It seems probable that 28,708 miles should be

abandoned as no longer economically justified. Half the

traffic is concentrated on about 25,000 miles of railroad, or

less than 10 per cent of the whole. The companies operating

the remainder have to get along as best they can on such

profits as may be derived from handling the other half of

the traffic, and this with wide variations in climatic condi-

tions, physical geography, and in the grades necessitated by

the topography of the country served.

In our country, as Blanchard has pointed out, the com-

plexities and difficulties of railroad administration are greater

than in any other because of its greater area, larger railroad

mileage, longer coast lines, the great navigable lakes, diversi-

ties of soil, climate and products, differences between lines of

high mountain gradients and those nearly level, the rapidity

of traffic development, the desire to gi-asp foreign markets,

differences in railroad charters and dissimilarities of legis-

lation, the anomalous and conflicting state and national

authority within and across boundaries purely political, and

the proximities of foreign governments.

The United States, in its large but compact territory, is

singularly blessed with vast and varied resources. It has

an excellent climate and an extraordinarily fertile soil. "With

more than half the world's resources of power—coal, oil, and

hydraulic, it has more than half the resources of the great

basic minerals—iron, copper, lead, zinc. It dominates the

world's markets with these raw materials and with great

staple commodities such as cotton, wheat, and the meats

by means of a most precious resource—not a dead prod-

uct but a living and vitalizing agency—men, and men of

high character, intelligent, of good morals, sturdy physique

and great acquired skill, with a willingness to work and eager-

ness to attain a high standard of living and to acquire wealth.

The rapid growth of the population, the great areas over

which it is spread, and the character of its activities have

led to a great development of freight transportation upon
steam railroads. This development has, in turn, made pos-
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sible the growth of industry and commerce not even remotely

approached in any other country.

Herein lie both challenge and joy for transportation offi-

cers and transportation men.

Somewhere there should be found assembled in reasoned

order all those phases of loading, distribution and movement

of cars, engines and trains, and handling of men ; the features

of the permanent way and shop plant; the organization

through which they are controlled; and the accounting made

of their activities with which tlie transportation officer and

the transportation employee should be familiar. No such

work now exists.

Here, then, were the problems, large and fundamental,

that cried out for attention. I therefore sat down, when my
period of enforced meditation was at an end, to the prepara-

tion of a series of memoranda on freight transportation,

pointing out some of the things that help and some that

hinder the prompt and regular movement, and this in spite

of a full recognition that there is a universality of duty and

interest running through the whole railroad world which

makes it very difficult to deal with one part of that world

only. These were submitted, from month to month, to the

officers of the companies of which I had charge, for discus-

sion and consideration with reference to their own situation

and practice. The methodical study of problems thus

presented served to focus thought and activity upon current

duties with the happiest results.

Prepared originally for the officers of my own companies,

I venture to offer this material, expanded and rearranged,

to the whole body of railroad officers in the hope that it may
be helpful to them.

The railroad is a common carrier. While all of its func-

tions arise from and focus in transportation, they have be-

come so highly specialized that each department finds ex-

position in many books. This book is concerned with all

that enters into railroad freight transportation. Only as

phases of construction, maintenance, organization and activity

are immediately related thereto is reference made to them.
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As it is addressed to "officers" and as they are familiar with

railroad practices, I have omitted definitions with which they

are familiar.

In the introduction to his "Roman History" Rollins said,

"I have not concealed the fact that I have made much use

of other men's labors. My work is made up of other men's

labors and if my readers find it interesting, I will beg them

to consult the bibliographies, all too scanty, placed at the

end, and in justice to ascribe any merit of this book to the

excellent collaborators named therein." Instead, therefore,

of encumbering these pages with wearisome references too

hard to get at, or to forgotten works and scattered records,

acknowledgment is here expressed to the authors to whom
reference is made, whose works I have consulted with equal

profit and pleasure, and can heartily recommend to others.

If I seem to have appropriated the ideas of others or used

their expressions without quotation marks, I here make my
apologies. Acknowledgment is also expressed to my Secretary,

F. "W. Leamy, to C. E. Johnston, General Manager of The
Kansas City Southern Railway Company, and to J. T. Loree,

General Manager of The Delaware and Hudson Company,
I can make no pretense to having the gift, possessed by

few, of locking in happy phrase a difficult and complex

thought. What I have tried to do is to group all the more
important facts in logical order, not to write a book but to

deliver a message. If any lay down the book disappointed

with its inadequacy, I can only plead that the subject is vast

both in detail and dimension. I have done not what I had
hoped, but what I could. I heartily wish that my effort may
stimulate someone to do it better.

L. F. L.



Amurath to Amurath descendeth,

But the stars in their courses rise

And the strong towers that we have built,

They endure.—Persian Poet.
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PART I

THE PERMANENT WAY

In his daily intercourse with his fellow officers, the trans-

portation man will feel surprised, upon reflection, to realize

how seldom he will need to consult with those of the Main-

tenance of Way Department, and how constantly he will

need to be in touch with those of the Maintenance of Equip-

ment Department. He is entitled to be furnished by his

colleague of the Maintenance of Way Department with

proper track and terminals, with all their accessories and

appurtenances. He will find in the "permanent way" cer-

tain helps and hindrances to his conduct of transportation.

These I proceed to set forth,

1. Drainage.—Engineers insist that the first and last

requisite for the maintenance of a good and sound track

is a perfect system of drainage. Recurrent trouble through

bad surface in a particular section of track is likely to be

due to defective drainage. Drainage is not generally given

the place it deserves in the proper maintenance of track;

where it is provided, not only is the track maintained in

better surface, but at a material saving in expense. It is

a matter in which our practice falls far short of European

standards.

2. Ballast.—The purpose of ballast is to afford a suffi-

cient base for the support of the rolling load, to carry off

the rain waler, to afford a means of keeping the ties to

their grade line, and to give elasticity to the bed upon which

the track structure rests. Generally our railroads fail in

the application of this important material. Ballast is the

foundation for the track, that is, for the assembled structure

of ties, rails, and fastenings. The same conditions are ap-

3
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plicable to it as to any foundation work. Some structures

require foundations only a few feet in depth, while others

require foundations many feet in depth, or must be sup-

ported on piles, mattresses, slabs, or by other expensive

methods.

The amount of ballast to be applied in order to produce

a permanent ballast section depends entirely upon the char-

acter of the sub-grade; six inches may suffice on rock or

indurated soil, many feet may be required in yielding soils.

To distribute the rolling load so that each tie shall support

its full burden ordinarily requires not less than 12 inches

between the bottom of the tie and the top of the sub-grade.

3. Track Surface.—One of the offenses of the track fore-

man, still prevalent, is to bring one rail to the grade line

set for it and then, discarding the track level, to attempt

to bring the other rail into the same horizontal plane by
"sighting across." Not one man in a hundred can do this

successfully. The result is a waving track, rolling the cars

as they pass over it, with the motion much magnified at

the running board 12 to 14 feet above the rail, much to the

discomfort and sometimes to the danger of the brakeman,

not to speak of the effect on the load or on the structure

of the car body, particularly its roof.

The almost universal use of staggered joints, replacing

the old practice of opposite joints, while enabling the track

to be maintained in better surface, is a positive detriment

when the surface is allowed to deteriorate, accentuating as

it does the rolling motion of the cars.

4. Lumpy Track.—It is a frequent experience to see

track foremen raising track with a "sighting board." Track

should never be raised except to grade stakes set to insure

a uniform plane of grade. The result of a makeshift practice

is lumpy track, the effect of which, in increasing the energy

necessary to move the train, may be considerable.

The plane of the grade is likely to be further distorted

by subsidence in fills and by the raising of the track in cuts

where the drainage is inadequate.

We are slow to recognize the effect of these distortions.
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I recently had a piece of track restored to its original grade

after a period of neglect and abuse, and the dynamometer

tests before and after showed there had been a loss of 10 per

cent in loading.

5. Pitches and Sags.—Frequently bad conditions are in-

herited from the construction period. Such are pitches and

dips or sags in passing from one rate of grade to another,

and especially the double sags frequently encountered in

passing over bottoms not overwide with a stream in the

center. These are the frequent causes of "break-in-twos.

"

They may be remedied in the case of double sags by lifting

out one or both, and where due to carrying the grade lines

to an intersection, by the application of a vertical curve.

I recall one division which had in a year 117 "break-in-

twos." "While some might have been attributed to careless

handling, they were for the large part due to pitches, sags,

or double sags. In four or five years, by patiently working

out these faults in the track and by some stiffening of dis-

cipline, we entirely eliminated this serious trouble.

6. Tunnels.—Tunnels are sometimes the cause of much
dijBficulty in the movement. "Where grades meet in a tunnel

gases tend to collect at the summit. Relief is frequently had
by a shaft, which it may be desirable to equip with a fan

to maintain the circulation. "Where prevailing winds prevent

the normal escape of the smoke, doors may be used to ad-

vantage, and they are also a protection where water is

troublesome and forms ice in cold weather. Tunnels are not

apt to be serious sources of trouble where they are not longer

than 3,000 feet, but they are always an obstruction that

must be reckoned with.

The English have dealt with this matter much more
courageously and successfully than we have. The double-

track tunnel of the Great "Western Railway, under the Severn

River at Bristol, was opened for traffic in 1886. In those

days about 50 trains passed through in twenty-four hours,

and the ventilation was effected by a fan 40 feet in diameter,

12 feet wide, acting as an exhauster, drawing air from a

shaft about li^ miles from one end. The total length of
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this tunnel is 4.35 miles; the cross section 26 feet wide by

20 feet high ; the gradient on the east side 1 in 100 and on

the west side 1 in 90. Trouble is now appearing with the

ventilation, the traffic having increased to 150 trains each

twenty-four hours, and consideration is being given to the

installation of a much more powerful ventilating plant, a

much cheaper method than the alternative of electrifying

the railway.

7. Snow-fences.—Snow is moved by the wind close to the

surface of the ground, and is deposited in railroad cuts by

the eddies which they cause in the wind currents. Snow-

fences are erected to create eddies en the windward side of

cuts and at sufficient distances to cause the deposit of the

snow between them and the fence. The character of the

fence and its location depend upon local conditions, for the

determination of which some experimental trials are gen-

erally necessary.

Leeount says that:

Many doubts were entertained, at an early period of the railway

system, as to the performance of engines when snow lay on the rails

to a depth which on the common roads interrupted the ordinary

communications of the country; they have, however, completely

triumphed over this difficulty; a striking proof of which took place

on the Newcastle and Carlisle Railway; where the possibility of

working the engines, under the above unfavourable circumstances,

was put to the test on December 20, 1836, in the deep cutting through

the Cowran hills, where the snow had accumulated to the depth of

four or five feet, when the Hercules engine came down on the

morning of the above day. Numbers of the country people assem-

bled to see how it would act in such an emergency, and to render

any assistance which might be necessary. On arriving on the spot,

however, the engine dashed right into the drift, clearing its way
through, apparently without any difficulty; the snow at the same
time flying over the top of the engine chimney, like foam from the

broken waves of a violent sea; and notwithstanding this and other

similar obstructions, the trains came down from Greenhead, twenty
miles, in one hour and a quarter, and their times of arrival wei'e

properly kept up, whilst all the communications by the ordinary

roads were more or less seriously obstructed, if not entirely cut off.

8. Snowplow Markers.—Snowplow markers are set up on
either side of the track in advance of private road crossings
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or any obstructions that would interfere with the operation

of the flangers, and the situation should be checked over in

the late fall to see that they are in their proper places. It

is illustrative of the modernness of much of our practice that

I designed a marker, the black triangle with yellow spot, still

very generally used in the eastern section of the country.

9. Switches.—The switches should be safe and easy to

operate and placed where possible on straight track; they

and the frogs blocked with foot guards to prevent accident

;

both kept clear of snow and ice during winter-time, and

their surroundings free from obstructions and litter over

which trainmen or switchmen might stumble or fall. The

practice of clearing snow by fires is often followed by the

freezing of the melted snow, resulting in a condition even

Avorse than that sought to be removed. Hydrocarbon, a by-

product of Pintsch gas, can be used to advantage, as the

snow and snow-water disappear in the combustion.

The following table shows relative speeds through level

turnouts to give equivalent riding conditions to track ele-

vated 3 inches less than required by the degree of curvature

:

Relative Speeds through Level Turnouts

Turnout
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the switchstand should be widened out and brought to a

level but little below the bottom of the ties to provide a

suitable runway. If the switch happens to be near a bridge,

a runway should be laid down on the bridge ties or hung on

the outside of the bridge. These runways should be from

one hundred and fifty to two hundred feet in length.

Low voltage machines for the actuation of switch points

at sidings are now coming into use, and consideration should

be given to their advantages.

11. Curve Elevation.—The train in passing into a cir-

cular curve from the tangent is frequently subjected to a

sharp lurch. The requirement of the tangent track that both

rails be in the same horizontal plane, and of the circular

curve track that the outer rail be so elevated that the cen-

trifugal force will be fully compensated, the weight on both

rails be the same, and the train run as steadily as on straight

track, cannot be complied with at the point of the circular

curve. The transition curve ^ furnished a method of suiting

the elevation of the outer rail to the rate of curvature and

should be applied to the ends and compound points where

the circular curve is 1 degree or over. The result is the

smooth riding of the train, and the tendency of the track

to shift at the ends of circular curves is much reduced, if not

* Gravatt about 1828 suggested an easement of sines and Fronde
about 1842 a curve approximating the modem easement. Both were
published by Rankine in 1861. On the location of the Steubenville and
Indiana Railroad (now part of the Pittsburgh Division of the Pennsylvania
Lines West), made by Mr. Jacob Blickensderfer, Chief Engineer, in 1850,
all curves of two degrees and over were located with easements, consisting
of a series of compound circular curves. There were doubtless other
methods resorted to by the engineers of those days. The alignment of
the Pittsburgh Division between Pittsburgh and Steubenville was rerun
by EUiot Holbrook in 1880 and transition curves of hj-perbolic spirals

used. I spent the evenings of the winter of 1887 preparing a pamphlet of
six different cubic hyperbola easements, wath illustrations and tables for
their application to the various problems normally presented, and this

practice was made standard for the Pennsylvania lines. The entire subject
was further developed and published in The Transition Curve by C. L.
Crandall in 1893. The same spiral was used by Professor A. M. Talbot
in his pubUcations in 1891 and 1904. While there is but little difference
between the curves of the cubic hj^ierbola and of the cubic parabola used
as easements, the fact that the former is applied with the transit and the
latter by offsets has always made the former seem the more workmanlike
Job.
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wholly overcome. The experience is that it takes about 10

per cent more time to run in the transition curves. In 1895

the Railroad Gazette reported that they had been applied to

about 25 per cent of the mileage of the country, and a study

recently completed by the Railway Age indicates that the

use of transition curves is now almost universal for main line

railroads. The elevation to be applied to curves demands

consideration of location, grade, speed, and character of

traffic. On lines of high-class passenger traffic the elevation

must conform to the high-speed trains and the lower rail

receives the greater load and wear. Local conditions, such

as proximity to station or railroad crossing, affect the speed

of trains and are factors in determining elevation. The

elevation of the outer rail should not exceed 8 inches. At

this elevation trains can run 60 miles per hour on a 6-degree

curve without bad results. In the old days we used to hear

stories of curves set up with excessive elevation upon which,

when a train was brought to a stop, some of the cars were

overturned. I have no doubt that many of these stories are

true ; I myself once knew of such a case.

12. Curve Resistance.—While the train is moving upon

curved track, lateral motion due to obliquity of traction,

centrifugence, and the action of the wheel upon the rail

cannot be entirely overcome. This resistance is a function of

the central angle, not of the degree of curvature, and is

usually taken per degree as the equivalent of grades of

0.035 per cent to 0.04 per cent. There was for a long period

a failure on the part of locating engineers to give effect to

this cause of resistance, and on such roads the tonnage

rating indicated by the rate of grade not only cannot be

secured but it is often substantially reduced.

In order to reduce still further the resistance of curves,

devices are used on the locomotives for spreading oil on the

inside of the rails, which have given excellent results.

Promising results have also been obtained from the develop-

ment of constant-resistance lateral-motion devices on driving

wheels to meet the extended rigid wheelbase conditions.
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13. Gauge Widening.—The obliquity of traction of the

trucks will set up noticeable resistance where the train is

pulling through the sharper curves, and the practice is to

widen the gauge to give the necessary relief. The usual

practice is to make the gauge, in the case of curves of 4

degrees and over, 4 feet 9 inches, and to widen the gauge to

4 feet 9 inches on heavy grades against the traffic, on tracks

used exclusively for freight trains, and through switch

leads.

14. Rail Creeping.—This is a very serious matter, diffi-

cult to overcome, expensive and hazardous to operation.

Attention should be given to the ballast, spacing and con-

dition of the cross-ties, the weight of rail, condition of the

joints, expansion, and curve elevation, but even more to the

character of the roadbed and especially to the drainage.

Many styles of rail-anchors and anti-creepers are in use and

in many cases offer an adequate solution of the difficulty.

15. Track Kinks.—Deformation of the alignment is fre-

quently the result of changes of track in order to run round

station platforms, water standpipes, slips in side hills, cut-

tings, etc. Unless care is taken by the engineers to have

these "kinks" carefully handled by proper curvature, con-

siderable resistance to train movement may result. I

recently saw the dynamometer measure of the tractive effort

of moving a train through two such kinks 600 feet apart,

one swinging out from the original alignment 3l^ feet, the

other 41/4 feet; the engine that had been moving the train

comfortably was compelled to increase its tractive effort

3000 pounds. Such deformations may oppose serious diffi-

culties to starting a train, and unfortunately are most apt to

occur where trains are frequently stopped.

If now the transportation officer has a track in proper

surface, alignment, gauge and curve compensation, free

from creeping, resting upon a minimum of ten inches of a

ballast that will readily dispose of storm water and melting

snow, upon a roadbed properly drained, free from "soft

spots" and of sufficient width to support the track, then his
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wants in this regard have been satisfied. But all these

things he is entitled to have and, lacking them, he should

clamor for them. He may fail in this endeavor, but things

are never unutterably bad; there will always remain to him

the philosophy of the old woman, who, having only two

teeth, thanked God that they met.

16. Grades.—It used to be said, when I was a youngster,

that no road with grades not exceeding 0.5 per cent ever

went into the hands of a receiver. I do not know whether

or not this was literally true, but certainly the transporta-

tion and cost advantages of a superior grade line give its

possessor a commanding advantage over a less fortunate

competitor. The engineers who were in the railroad service

before the Civil War were a well-educated and resourceful

lot of men who thoroughly understood the problems involved

in their work, and, considering the tools, materials, and

capital at their disposal, produced for their time a very

superior transportation instrument, working out and install-

ing many of the appliances and practices we still use. After

the Civil War, and especially in the years of great specu-

lative activity, the opportunities for developing the country

through profitable railroad construction led to much hasty

work, directed rather to the penetration of new territory or

the protection of a traffic region than to "economic loca-

tion," with a view to future operation. This condition did

not begin to improve until after the appearance of Welling-

ton's monumental work on Economics of Railway Location

in 1887. Not uncommonly a railroad president, learning

that a rival corporation was looking over territory that he

had marked for his own line, or even fearing that he might

do so, hurried to New York, and, after arranging with the

road's bankers for the sale of bonds to provide the necessary

construction funds, would telegraph his chief engineer to

let contracts on the prevailing unit basis and begin at once

the construction of the new line. Coincident with the arrival

of the engineering parties and the right-of-way agent, was

that of the contractors with their outfits demanding grade

stakes that they might begin work at once, lest their profits
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be eaten up by delay. Restricted only by some general rules,

such as that the maximum grades must not exceed one per

cent nor the maximum curvature six degrees, the engineers

threw their lines across the country, resorting to the max-

imums freely when delay could be avoided thereby. Careful

reconnaissance and painstaking fitting of the line to the

contours was impossible ; the whole job was a wild scramble

and the result a handicap to be carried for many years by

the owners and their transportation officers. It is possible

to follow miles of this type of location and realize that

where one per cent grades were adopted, grades of 0.5 to 0.3

per cent, within four or five miles on either side, were pos-

sible. I recall a line located with a one per cent grade but

the construction of which was fortunately held up. The

maps clearly indicated a much more satisfactory location.

A relocation, upon which the line was subsequently built,

gave a three-tenths line several miles shorter and several

hundred thousand dollars cheaper.

There were cases where dense forest growth, great arid

tracts, or other conditions furnished a better excuse, and
always there must be considered the limitations of the then

existing knowledge, the necessary restrictions imposed upon
the engineer by the then sum of technical resources, ma-

terials and designs, and available capital. For much bad
location, however, there is little explanation save the uni-

versal wastefulness of a period of primary development.

On the other hand, notwithstanding careful engineering,

the locations of roads built prior to the Civil War are often

ill-adapted to the volume and character of the traffic now
being handled. The business of that day was so thin that

one marvels at the courage of the undertakings. For ex-

ample, the promoters of the Albany and Susquehanna Rail-

road Company, 141 miles long, built over the foothills of the

Helderberg range, looked forward to annual gross earnings

of $715,000. Necessarily the promoters had to meet the

wishes of prospective patrons and often the route was
diverted to pass through a village for the prevailing con-

siderations of traffic. Nor were the resources such as to
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warrant heavy expenditures to secure better alignment and

grades later justified by the growth of the business.

A great deal has been done to correct these initial dis-

advantages, perhaps more by the Pennsylvania Railroad

than by other lines. Its Chief Engineer, William H. Brown,

told me in 1901 that of the 104 miles of line between Phila-

delphia and Harrisburg all but four miles had been changed

from the original location. In going over the line in 1921, its

Operating Vice President, General Atterbury, told me that

of the original line between those two points there remained

but one piece on its original location, the track over the

bridge at Coatesville.

While much has been done, much more remains to be

done in correcting these initial handicaps and errors. Mean-

while, towns have grown up, the country has been brought

under cultivation, and both the difficulties and the cost of

rectification have greatly increased. It is surprising, how-

ever, how much can sometimes be accomplished at small

expense. I was at one time operating a division 117 miles

long with maximum grades of 1 per cent, which we reduced

in two years to 0.3 per cent at a cost of only $80,635. Quite

recently I brought down the grades in the direction of the

heavy traffic on a division 122 miles long from 1.35 per cent

to 0.80 per cent at a cost of $372,987. When I was a general

manager I was very much interested in work of this char-

acter, and although I started and accomplished a certain

amount, I have always looked back with disappointment at

my failure to accomplish much more. I had, immediately

on taking hold, called the interested officers together and

directed an investigation of the limitations of clearances,

bridge loading, curvature resistance, rail conditions, etc.,

with a view to designing the heaviest freight locomotive of

the consolidation type that conditions permitted operating.

From the Civil War until 1884 we had used a consolidation,

weighing 30,300 lbs. on the drivers, having cylinders 16" X
24" and developing 10,520 lbs. tractive effort. In 1884

Altoona had designed a consolidation weighing 111,500 lbs.

on the drivers, having cylinders 20" X 24" and develop-
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ing 22,870 lbs. tractive effort, and these two types consti-

tuted all our freight power. So in 1896 we moved up to

the last of our limitations and brought out a consolidation

weighing 161,000 lbs. on the drivers, having cylinders 22"

X 28" and developing 42,160 lbs. tractive effort.^

Having exhausted, for the time being, this method of

increasing train load, I was pressing in all directions for

grade reduction and lamenting my failure to interest my
superiors. The President was coming out on an annual

inspection and I assembled on a track, where he would be

faced wdth them upon alighting, the oldest and the newest of

our locomotives, and set up between them a sign reading,

"The little engine is the standard of 1869. The big engine

is the standard of 1897. The little engine can bring from

Pittsburgh to "Wellsville a larger train "than the big engine

can bring from Wellsville to Cleveland." (See Figure 2.)

There were many wry faces in the party at what tliey must

have considered an ill-timed jest, but no lightning struck

me. I suppose much is forgiven youth and audacity. How-
ever, as a means of stimulating practical interest in grade

reduction, the exhibit was a total failure. This whole ques-

tion of moving men, whether or not you have authority over

them, will bear a lot of thought. Apparently, little is gained

.

by argument but much is to be hoped for by keeping the

facts constantly in evidence. As to moving the mass of men.

Lord Fisher says, "they cannot be moved by brains but only

by emotion and earnestness."

In the original location and construction of some of our

older railroads, especially in the West, real estate and town
site conditions w^ere given consideration over operating con-

ditions ; in result, depots, sidings, water and coaling stations

were often placed on ruling grades. These conditions are

the cause of much overtime and many delays and break-in-

twos of trains. Much care should be taken to avoid such

' I have always believed in the practice of building little at a time,
building often and making every possible endeavor each time to improve
as much as possible on the last preceding effort. As a comparison with
the earlier days, it may be interesting to give here corresponding figures
of the last consolidation I have had built: Weight on drivers 267,800 lbs.,

cylinders 27"X32", developing 67,150 lbs. tractive effort.
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mistakes. It is an operating axiom that all planned stops

should be on a level or on a slack grade sufficiently less than

the ruling grade to permit starting trains without undue

effort or delay, and without reducing the full engine rating.

The slack grade should be about three train lengths long.

When grade changes are to be made and track continued

in operation, much care should be taken to prevent inter-

fering unduly with train movement. The best mechanical

devices should be used, a long-armed steam shovel and auto-

matic dump cars or fiat cars with side guide plows and

Lidgerwood unloader. When temporary tracks are used

they should be of substantial character. Interference with

the main track should be reduced to the minimum, and the

track should be raised rather than lowered. In making

changes of grade on double track, time will be saved by put-

ting one track out of commission, and operating the other

track as single-line track with telegraph operators at each

end.

I would like to dwell upon the importance of low grades,

not alone in reducing transportation costs but in consol-

idating the traffic in fewer trains, adding much to the

capacity of the road. Since the effect of the grades upon

engine rating varies directly as the rate of grade, the results

achieved by reductions are easily visualized.

Changes not only in grade but all changes, improvements,

and additions should be based upon and brought to the test

of actual money value. Their cost should be measured

against the capitalized value of the savings to be effected.

17. Layout for Helper Engine Service or Doubling-

the-Hill.—As Wellington points out, it is of the first impor-

tance to observe that the objection to high gradients is not

the work the locomotives have to do on them (the maximum
summit, however it may be approached, has finally to be

surmounted) , but rather the work that these locomotives do

not do, when they thunder over the line with a light train

behind them from end to end of a division, in order that

power may be on hand at a few scattered points where alone

it is needed. But where economy in operation is effected by

working the locomotive to its capacity over the entire divi-
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sion, and the controlling adverse grades are overcome at one

or more points either by supplying helper locomotives or by

doiibling-the-hill, these points, in their turn, should not be

permitted to become spots of hindrance. The lay-outs should

be properly designed and amply equipped, in the one case

with relief track where warranted, and set-off and run-

around tracks ; and in the other with refuge tracks, coaling

and water facilities, and telegraph or telephone facilities.

Where the grade is located within ten or fifteen miles of

a terminal, overloads may often be set off to advantage at

the foot of the grade and brought in in drags by a yard

engine.

The relative cheapness of doubling-the-hill warrants its

careful consideration. Resort may be had to it where the

cost of helper service is prohibitive and doubtless there are

cases where it could be substituted with economy. As
against this, delay to the movement must be taken into

account. But, everything considered, it seems that doubling-

the-hill is a resource that has not been fully appreciated.

The following is suggested as one way of approaching

the problem:

Assuming one adverse grade; track facilities alike in

either case; the same consumption of fuel and supplies and

equal repairs; actual running time 10 miles per hour and

one-half hour delay to helper each round trip; the crew

doubling and receiving standard rates per mile for addi-

tional mileage; the cost of a helper engine for one day of

eight hours taken at $25 and the train service wage at 271/2

cents per mile run. Working eight-hour tricks the number
of helpers required would be

:

Helper Engine Requirements

Length of Grade,
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And the relative cost per day of twenty-four hours for the

two types of service would be

:

Relative Cost of Helpers and Doubling

Trains per
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Chicago Division. **Well," the man replied, "I liked it

there all right but you didn't have sidings enough."

How often has this complaint been echoed by officers!

Passing sidings should be installed at intervals of approx-

imately five miles on single and ten miles on double track,

should be ample to accommodate one or more trains, as the

dispatching requirements demand, and should be kept in

condition but little inferior to the main track. These re-

quirements seem simple, but how seldom are they realized

!

As road delays consume about one per cent of the life of the

car, that is, withdraw from useful service 22,418 cars of the

total, 2,241,755 (on March 1, 1920), and as these delays are,

to a considerable extent, due to lack of passing siding accom-

modations, their provision ought not to be neglected.

The additional tracks for passing movements are so sub-

stantial a percentage of the main track (say 25 per cent to

40 per cent, depending on length of freight trains and den-

sity of traffic) that care should be taken in their construction

to permit of their absorption in future main tracks, on single

tracks by the use of corkscrew laps, and in all cases with

careful consideration of gradients and curvature.

As the traffic on the single track becomes heavy, oper-

ating facility will be greatly served by the installation of

lap sidings. While on the Cleveland and Pittsburgh Divi-

sion, I made a complete installation of lap sidings, numbered

the switches, used the switch numbers in train orders and

described their use at the time as follows

:

In complying with your request to give you some account of the

"lap sidings" in use on this Division, some statement of the general

situation seems necessary. The Cleveland & Pittsburgh Railroad,

operated as one division of the Pennsylvania Lines West of Pitts-

burgh, is still further divided into three operating divisions, viz.:

The Tuscarawas Branch, 31 miles long, on which three trains

are run in each direction daily, built through a fine agricultural

valley a generation since, when it was thought that the transportation

of the products of the farm would alone afford a profit.

The River Division, running for 94.5 miles along the Ohio River,

with a heavy local trafiic, and receiving on the upper 25 miles a large

accession from the main line. While the curvature is, of course,
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great, the low grades (maximum 20 ft.) enable us to haul with

consolidation engines, carrying 41 tons on the drivers, trains of 60

cars each, and so reduce their number that the problem of road

service is a small one.

The Main Line from Cleveland to Wellsville, 101 miles, with its

153 cun^es of from 1 to 7 deg. ; with its undulating gradients, vary-

ing the westbound trains 19 cars Wellsville to K N tower, 30 cars

from that point to Hudson, and 36 cars from Hudson to Cleveland,

the east-bound being uniform at 24 cars; witli the lading consisting

chiefly of coke, coal and iron ore, making the average carload 20.8

tons, the inertia excessive, and the braking difficult, and with an
average of 52 trains daily tliroughout the year (27 per cent being

passenger), reaching frequently during the autumn 65 trains daily,

and occasionally as high as 78, all of which must do work at seven

first class stations is, as Kipling says, another story.

With the large and continuous growth in the business and but

little change in the motive power, no addition to the track facilities

had been made for many years until, in 1889, the question was taken

up in earnest and the work of improvement vigorously prosecuted.

The accompanying profile and plan show the situation as it was in

1889, and as it is at the present time, indicating the location and
capacity of the passing sidings and the direction in which trains enter

them when moving on their schedule rights. The short section

showing alignment is taken from the most favorable portion of the

line, the tangent on either side of Macedonia being the longest on
the division.

In locating the passings, lines were drawn on the profile at inter-

vals of five miles, and the location then shifted in case the grades

demanded it. No attempt was made to retain them at the stations,

and we now feel a distinct relief in eases where they were moved out

into the country, as almost every temptation to kill time on the

siding has been removed. We still feel, for example, the effect on
the movement of the lunch counter at Alliance. In some cases, as

at K N tower, the siding was located at the point to which trains

backed to make a run for the hill, in cases where formerly they had
frequently stalled on it, entirely removing that difficulty. The
removal of the sidings from Macedonia Hollow abolished the point

of greatest danger on the road; and whereas, formerly, accidents at

that place were of frequent occurrence, we have had since the recon-

struction no accidents at Macedonia, Bosworth or Wheelock.
The location of our grades prevented our following the plan

adopted by Mr. Turner on the Panhandle of having the trains in

all cases feed toward the tower. (See Railroad Gazette, Sept. 12,

1890.) For example, at McGarry, a westbound train moving toward
the tower and using the siding would lie for its entire length on the

grade and would pull out very slowly and with great difficulty, and
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this is true of various other places. At nearly all the laps the two

switches at the lap are governed by Stevens' levers in the tower,

and a copy of the order putting the train on the siding is sent to the

operator, who, in locations like McGarry, opens the switch for the

train, which is thus able to enter the siding at about 10 miles an

hour, and when released to drop out quickly. It is true that the

engineer of the first section would, in case there were orders for

him, have to walk back a half mile for them ; but we are able usually

to avoid sending orders to trains using the siding under this con-

dition, and find this cause of delay but trifling, while the gain in

time of movement is very considerable. We estimate a saving of

eight minutes at the meeting point by having the operator control

the switches and of six or seven minutes by avoiding the slow move-

ment on the adverse grade. An advantage of 15 minutes in single-

track movement is a great desideratum, often meaning the success

of the entire trip.

We find the advantages of the lap sidings all that you claim for

them in your article of Sept. 12, but feel that we have greatly

increased their natural usefulness by our method of operating them.

At first we numbered consecutively all main track switches, and meet-

ing points were made, for example, at Salineville No. 10 ; but we felt

this method to be hazardous as requiring an exact knowledge of many
very complex situations, and finally adopted the following rule, which

we placed upon the time card:

Only those switches connecting sidings with the main track at

which trains are to be met by special order are numbered; No. 1

being the most easterly switch, and the numbers increasing toward

the west. When trains meet at a numbered switch by special order,

the train that can enter the siding without backing must do so.

This rule, in connection with the lap sidings, gives the despatchers

a masterful control over the train movement, to what extent may
perhaps be most easily made clear by the quotation of a few orders.

Eastward trains have the absolute right of track under Rule 84.

Trains 37 west, 38 east passenger, and 118 east freight, meet per

schedule at K N tower.

KN TOWER

J^ £asfBoundSiding
!iC

Nal WestBoundSiding Na3

Switch at KN Tower.

No.4

Under normal conditions No. 37 would take siding at No. 1,

No. 118 at No. 4, leaving the main track clear for No. 38. The

lap avoids the backing out of the siding by No. 37 and enables it to

pull out directly No. 38 has passed. Frequently, however, No. 37

is a trifle late. To hold it back at Summitville would delay it badly
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and 118 worse. Ordinarily it would be helped out by a time order

against No. 38, and both trains be delayed while it took the siding.

We make the movement by meet order

:

"No. 37, engine 16, and No. 38, engine 14, will meet at K N tower,

No. three (3)."

The order is short and explicit; the lap avoids the backing out

of the siding by No. 38 and the use of the numbered switch avoids

any delay whatever to No. 37 and does not add to the delay of

No. 38.

If No. 38 be late, the order would read:

"No. 37 and No. 38 will meet at K N tower No. two (2)."

"No. 38 will run 10 minutes late. Bayard to K N tower."

"No. 37 will wait at K N tcufrer No. three (3) until three fifty-

seven (3:57) p.m. for No. 118, engines 88 and 63."

No. 37 is advanced a half mile westward, No. 118 is advanced

three-quarters of a mile eastward, and No. 38 suffers no detention.

This order is not often given under these conditions, but it is given

with frequency, when freight trains in each direction and one pas-

senger train are to meet.

I said that we refrained as far as possible from sending orders to

trains at points where they feed away from the tower. We often

make this movement: No. 123, freight, is due at McGarry at 10:56

p.m., and is scheduled to meet No. 124, freight, due out at 10 :56 p.m.,

and No. 88, freight, due out at 11:32 p.m. The order would read:

"No. 123, engines 2, 31, 38, 90 and 35, First and Second No. 124,

engines 61 and 42, and No. 88, engine 26, will meet at McGarry No.

four (4)."

S^fSr^
^

^ae
° west Bounce Si^^in^

^
t:

eastBound Siding No.3

This puts the eastbound trains on the westbound siding and

heads the engines past the tower, where they can get their orders.

No. 36 and No. 2 are eastbound passenger trains scheduled 10

minutes apart. No. 2 leaving the division at Hudson for Columbus

and Cincinnati. Frequently they meet delayed freights at B Q
tower, and an order is sometimes issued making a double track move-

ment, the switches at the lap being thrown for the sidings by the

operator. Substituting K N for B Q, so as to use the figure above,

the order would read

:

"Nos. 36 and 2 will wait at K N tower until eight forty (8:40)

a.m. for 1st, 2d, and 3d 123, engines 25, 38 and 46, and No. 89,

engine 26 ; Nos. 36 and 2 will take siding at K N tower No. four (4)
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and 1st, 2d and 3d 123 and No. 89 will take siding at K N tower

No. one (1)."

As a rule, our freight trains are run in convoys of three sections

and the sidings are built to hold throe sections of loads, all the cars

figured at 37 ft. It often happens that we are hauling a good

many empties eastward, in which case it becomes necessary to side-

track these trains on the longer westbound sidings, which is readily

accomplished by orders similar to the example of one given at

McGarry. In fact, a considerable number of combinations will at

once be apparent which will go far towards explaining our experi-

ence that it is next to impossible to get trains in such shape as to

cause a block at one of our passing sidings.

Of course, the questions always asked of any new scheme are,

What did it cost? What are the results? Is the first justified by

the last?

We did some work on every passing siding on the division. Some
were simply lengthened out, the main track shifted in position and

the lap formed by a cross-over. At some points a new siding was
built on the opposite side of the main track, and in the majority of

cases new sidings were built entire in new locations, the material

from the old ones abandoned being used in the new construction.

Great care was taken to locate them so that they might eventually be

incorporated in the future double track, this being in eveiy case

insisted upon. The entire cost of the 15 sidings, including additional

right of way, bridges and culverts, grading, track, telegraph towers

and the machinery at the towers, was $81,757.47 (including estimated

cost of sidings at Earlville, not yet completed).

The most evident results may be said to be:

First. An added safety to the dispatching, as many of the orders

are sent to the operator as well as to the trains crews, adding this

additional check to those provided in the uniform rules.

Second. The arrangement for the passing of trains at the meet-

ing point is" made by the dispatcher, the one man who has a full

knowledge of the entire situation, in a concise and perfectly definite

order, saving time in the transmission, and giving celerity to the

movement.

Third. The better location of the passing sidings avoids many
and extensive accidents, the precise money saving from which it is

impossible to estimate accurately, but which may be approximately

estimated from the following figures:

Wrecks Total Cost
1890, 11 months $6,447.40
1887 16,967.42
1888 6,898.28
1889 2,233 .95
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Fourth. Each westbound freight train will average four meeting

points on the road in which with the usual straight sidings the trains

will first pull into the siding, then back out and then pull ahead on
the main track, running in each case 1.4 miles, which are avoided by
the use of the lap sidings. Limiting this extra mileage to the

westbound freight trains, though it frequently applies to westbound
passenger, and sometimes to eastbound freight, we have for the

daily movement a saving of 106.4 miles. Wellington, in his "Railway
Location," page 170, gives the average cost per train mile for the

roads of the United States at 90.3 cents, of which the items involved

in the movement under consideration amount to 43.93 cents per train

mile ; the wages of engine and train crew being taken at the present

average proportion of overtime. As these figures are for the mileage

between terminals, and include the extra running at passing points,

they should be here reduced to 41.6 cents per train mile when the

total distance run is considered. This would show for the 19 daily

average westbound freight trains an expense of $44.26 and for the

years of 300 days $13,278.72.

Fifth. Prior to February, 1888, we paid overtime after 12 hours;

since that date the runs have been divided on the basis of a speed

of 10 miles an hour and overtime paid on that basis, making it

accrue on this division after the train has been on the road 10

hours. Under the present practice the overtime for November, 1887,

would have approximated $2,000.

The amount paid in November of each year is as follows:

November, 1887 $ 964.08
November, 1888 1,767.65
November, 1889 1,407 . 30
November, 1890 394.02

The problems of conducting transportation, as I understand them,

are to move fast and slow traffic over the same piece of track, and
to so arrange the making up and work of the trains as to secure

punctuality and despatch.

For the solution of the first problem for single track roads we
offer, in the language of the patent attorney, what we believe to be

a new and novel invention, being a combination of the lap siding

with the use in train orders of numbered switches.

By the use of the lap sidings, with an investment of about

$80,000, we raised our average speed from 10 to 14 miles per

hour. The effect of the right-of-track precedence given by
the time card to eastbound trains was that the freight trains

averaged 14 miles per hour eastbound against an average of

13 miles per hour westbound, or an advantage of about eight
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per cent. It was a smartly operated division and, though the

operating conditions were quite severe, was well up in the

first flight of the performance of that day. I went to the

division as division engineer and was there sixteen months

before I became superintendent. My predecessors had been

devout Sabbatarians and for many years no trains had

moved on the property on the Sabbath Day. The difference

between the number of cars moved over the road during the

week under the six-day and the seven-day operation was

very much less than I had looked for. There was, after all,

but six days' business to move because of suspension of busi-

ness on Sundays by the community. The change was re-

flected in the speed rather than in the volume of the move-

ment.

The superior rights given to passenger trains and the

character of their road work is reflected in the difference

between them and the freight trains in delays between ter-

minals, the delay to the freight trains on single track roads

being about four times as great as that to passenger trains.

20. Flying- Junctions and Interlocked Crossings.—Much
is added to the safety of the operation, and time saved and

facility of movement insured, by the elimination or control

of conflicting movements. Where possible the grade cross-

ing should be eliminated by the use of the flying junction

or "jump-over" or by a separation of grades. Where this

is not practicable, interlockings should be installed. Sim-

ilarly the use of spacing signals may be of great usefulness

on tracks of much curvature or hea\'y grades.

21. Track Capacity.—The question is often raised as to

the number of trains that can be moved daily over single-

and double-track lines, properly furnished with the neces-

sary facilities. The main limitations on track capacity are

the differences in the speed of trains, the amount of shifting

and local work that has to be done, and the promptness with

which trains are taken into terminals. On the Cleveland and

Pittsburgh Division, single-track and with trains varying

in speed from 10 to 40 miles per hour between terminals, we
frequently moved in the summer over portions of the line
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70 trains daily (Sundays excepted) and felt that we could

have moved in excess of this number. There was much dis-

cussion on the Pennsylvania Lines as to track capacity. Mr.

McCrea had made an investigation in 1889, and I conducted

another in 1898. The conclusion reached was that while the

capacity might be taken at 60 trains daily (V4 passenger,

% freight), double-tracking, which has to be done gradually,

should begin when the movement on single track had

reached 40 trains daily. It should first protect approaches

to terminals, long maximum grades and other natural points

of congestion, and portions of the line where the time card

creates many meeting and passing points. The character of

the traffic, percentage of passenger and fast freight trains,

length of freight trains, grades, and other conditions make
the estimate at best an approximate figure.

A double-track railroad, the cost of which will exceed

that of a single-track 60 per cent, and its maintenance 20

per cent, is not the equivalent of two single-track railroads.

Many efforts have been made to utilize the double tracks in

both directions by train orders. Unless great caution is

used such arrangements result in delays and increase acci-

dents, and the moral hazard is exaggerated so that the

practice does not generally obtain. The effect in expediting

the movement is so great that no hesitation should be felt

in resorting to the practice if safeguarded by proper signal

indications. It is generally advisable to add more tracks

when the number of trains exceed 90 daily.

A third track can be used in both directions and this

operation is frequently successfully practiced. In many
cases the third track is used in one direction for one period

of the day, and in the opposite direction during another period

of the day, either by time card or by train order, and with

greater or less installation of signaling. It is also in places

used quite extensively as a single track by train orders. The
third track adds considerably more than 50 per cent to the

capacity of a double-track line, and the three tracks

have something more than treble the capacity of a single-

track railroad.
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"When the trains moving over a railroad exceed approx-

imately 150 per day, the installation of a four-track system

should be begun. Care should be taken to arrange the tracks

so that fast and slow trains may be crossed from track to

track as occasion may require. Under any conditions the

capacity of a four-track railroad will be considerably more

than twice the capacity of a double-track railroad. If ap-

proximate uniformity of speed can be arrived at by segre-

gating the trains on the two tracks in each direction, the

use is vastly increased and conditions approximate those on

elevated and subway railroads. Under such conditions a

movement of 400 trains per day might be reached.

In building its four-track railroad between Albany and

Buffalo, the New York Central arranged to operate as two

double-track lines, running the two southerly tracks in the

right-hand direction for double-track and the two adjoining

northerly tracks in the left-hand direction for double track.

This arrangement largely increased the conflicting move-

ments in diverting trains from one main track to another

in order to effect passing movements. The situation was
somewhat relieved by the installation of passing sidings, but

the lack of flexibility in operation and the delay in restoring

normal movement after interruption led to the gradual

remodeling to the normal arrangement, the work being still

unfinished on the Mohawk Division. The handling there is

about 140 trains per day, 77 passenger and 63 freight, of

which 30 are fast freight. On the Pennsylvania Railroad the

two southerly tracks are operated as eastbound and the two
northerly tracks as westbound tracks. The flexibility is

much greater, as is also the capacity for movement. The
normal movement of the New York Division is 340 trains per

day, of which 235 are passenger and 105 are freight.

It is customary to work out problems of track capacity

for individual cases by ** graphic" method. Several mathe-

matical formulae have been proposed but are so affected by
local conditions as to have no general application.

Of the life of the car, 11.4 per cent is spent upon the

road ; of this time, delays account for 1.0 per cent and normal
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movement for 10.4 per cent. The equivalent of 255,560 cars

is rendered useless by delays. To the extent that these

delays can be eliminated or the normal movement quickened,

these cars have their usefulness extended. This in itself will

justify the expenditure of considerable thought and money

;

and there are besides many incidental economies.

22. Water Stations.—At intervals of about fifteen miles

facilities must be installed for furnishing water to the loco-

motives. The old practice of taking water direct from the

tank should only be. practiced where the traffic is light.

Standpipes should be so installed that water may be taken

whether standing on the main track or on the siding. To

insure prompt filling of the locomotive tank, standpipe and

supply pipes of ample diameter must be used, say twelve

inches or fifteen inches. Water stations on single track

should be placed on the north side of the track for protection

against the weather so that the standpipes and fittings may
face south.

23. Track Tanks.—For the service of fast passenger

engines, Mr. John Ramsbottom, chief locomotive superin-

tendent of the London and Northwestern Railway, in the

early 1860 's installed track tanks from which water might

be taken without slackening speed. In installing troughs

it is important to have the track perfectly level and the ends

raised about one inch above the balance with a run-off of

100 feet. The water in the trough is kept from freezing in

winter by being heated before entering the pipes leading to

the troughs and by being kept constantly in circulation.

The pumping and circulating station should be located as

nearly opposite the center of the trough as possible. The

locomotives are equipped with high-speed balanced scoops,

operated by air pressure, through which water can be taken

from the troughs at speeds of 45 to 55 miles per hour, or

with what may be called low-speed scoops adapted to speeds

of 25 to 30 miles per hour. The high-speed scoops take up
2l^ to 3 gallons per lineal foot of trough; the low-speed

scoops from 1% to 2 gallons. At speeds below 20 miles

per hour more water is wasted by slopping over the sides
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than is taken up by the scoop. At a speed of 45 to 50 miles

per hour the amount wasted becomes minimum, about 625

'gallons being taken up per inch of immersion of a 13-inch

scoop in a 19-inch track tank, 1,000 feet distance, or say 2,500

gallons for a 4-inch immersion. The amount of water to be

taken and the speed at which trains approach the trough

determine its length. The length varies from 1,200 to 2,500

feet ; it should not be less than 1,500 feet. Tests showed that

it required from five to nine minutes more time for a freight

train with full tonnage if it stopped to take water. There

has been no substantial change in the practice wuth regard

to track tanks in the last twenty years. Meantime the

tenders have increased in size from 4,000 gallons to 10,000

and 15,000 gallons water capacity. If the trough is to be

kept within reasonable limits as to length, relief must be

had through widening. It is kept narrow to permit tamping

ties. However, with modern pneumatic tamping devices the

space for this purpose can be reduced and this would permit

some widening of the troughs. Provision could be made also

for supporting the track on a permanent structure such as is

provided in tunnels, and this would permit a track trough

relatively much wider, so that considerable improvement

may be looked for in the near future. The use of track tanks

cannot be expected to reduce the running time of freight

trains over a division of 100 miles by more than half an hour.

24. Water Supply.—The matter of an adequate and sus-

tained supply of water increases in importance as the

country is cleared of forest growth and as the traffic grows

and other demands are made upon the available resources.

Some companies, but a very few, have faced this question

with foresight and courage. In 1903 there was a period of

prolonged and severe drought in the Eastern States, Almost
all the roads were compelled to haul more or less water to

oke out their meager supply. Mr. Cassatt, who always

"bored with a large auger," at once organized several water

companies, raised $20,000,000 by the sale of bonds and on a

comprehensive scale insured the future of his road for many
years.



WATER _TREATMENT 29

Emerson says that "an institution is but the lengthened

shadow of a man," and certainly on every hand the Pennsyl-

vania Railroad reflects the personality of three great presi-

dents—J. Edgar Thomson, Thomas A. Scott and Alexander

J. Cassatt.

25. Water Treatment.—Innocent as w^ater appears, it

often carries acids, minerals, or sediments that are, in trans-

portation, a source of endless trouble. The engine is delayed

for washing, rinsing, and blowing-out ; repairs and renewals

are increased in cost and frequency because of pitting, cor-

rosion, incrustation, and overheating, while the scale may
cause a loss of heat as high as 10 per cent and threaten

mudburning to sheets and staybolts.

Water contains impurities in varying quantities, carbon-

ates and sulphates of lime and magnesia, sulphuric, and

other acids, and is one of the most constant and pernicious

of the enemies of the locomotive. Vaporizing water for con-

version into steam precipitates these impurities, which in-

crust the surface of the tubes and the skin of the boiler,

forming a "scale" that is difficult to remove. These pre-

cipitations occur when the concentration reaches about 100

grains to the gallon. The protection of the steel of the flues

and boiler from the fierce heat of the fire depends upon the

presence of water on the other surface to absorb the heat

and prevent the temperature rising to a destructive height.

When the water side of the metal becomes incrusted with

this scale, conduction of heat to the water is much less free,

the metal is more highly heated, and its deterioration or

destruction more rapid. To mitigate these evils, the boilers

are mechanically cleaned at suitable intervals, the water is

subjected to chemical purification, or treatment, before it is

put in the boiler, or treated in the boiler itself by the intro-

duction of some form of "boiler compound."

On many roads the annual cost for fuel, repairs, boiler

washing and lost service is increased $1,000 for each loco-

motive, justifying a considerable expenditure for the proper

treatment of water. The benefits derived from the treatment

of water are the prevention of leaking tubes ; the longer life
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of flues and fire-box sheets; reduction in the washing of

boilers and in their repair ; an increase in locomotive mileage

between shoppings ; a decrease in the number of locomotives

required for a given service ; a decrease in delays and over-

time and a saving in fuel.

26. Coal Tipples.—On many operating divisions a sup-

ply of coal must be furnished the engines between terminals.

It is good practice in such cases to install a really substan-

tial outfit. Coal should be delivered both on the main tracks

and sidings, and the water pipes handled from the bridge.

In a well-designed plant the time taken to supply coal and

water to an engine should not exceed three or four minutes.

If it is also necessary to clean fires, ash pits should be in-

stalled, with facilities for handling the ashes. In northern

climates care must be taken to safeguard these devices from

freezing.

27. Telegraph and Telephone.—There are few facilities

in more constant use by the transportation officer than the

telegraph and telephone. Special care should be taken to

insure that these are ample and constantly serviceable. At

terminals a company exchange or private installation is

usually justified. The time of trains on the road is affected

by the number of telegraph stations and the distance be-

tween them. So little attention is given to this important

matter that on adjacent divisions differences as great as 25

per cent may be found in the provision of passing sidings,

telegraph stations and other facilities.

28. Stations and Service Sidings.—Much greater care is

warranted than is shown as a rule in the location of the

station building with reference to the community served, its

floor plan, and the consolidation of the numerous small

structures usually found scattered about station grounds.

The space allotted to the agent should be ample and furnish

room for the orderly filing of numerous records and station-

ery, and where train orders are handled a separate entrance

and lobby should be installed. While the floor plan of the

station should be prepared or approved by the transporta-

tion officers, the elevation and general construction of the
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building should be the work of a competent architect. At
an additional expense of no more than 7 to 10 per cent, a

factory-like structure may be transformed into a building

of architectural distinction.

Local depots should be far enough from the main track

to allow ample space for waiting and discharging passengers.

Platforms should be not less than 16 feet wide, preferably

20 feet.

Service sidings are usually built solely for convenience of

traders and without regard to handiness in shunting, and

frequently conditions might be substantially improved.

Most industrial establishments are very much undersupplied

with trackage, platforms, and handling devices, and have

thrown upon the railroads a large amount of work and con-

sequent delay and expense.

29. Track Scales.—It is probably safe to say that all

roads are ^"sufficiently provided with track scales on which

both loaded and empty ears should be weighed in order

adequately to protect their revenues. Though an item ol

expense both in installation and maintenance, they will be*

found to justify any reasonable outlay that they occasion.

Many of these scales are light, having sectional capacities

of from sixty to seventy-five tons and are in use when com-

paratively few cars are to be weighed. The more modern
ones are heavy, having sectional capacities of from 75 to 100

tons and meet the usual demands of railroad and industrial

installation. There are special cases where, both as to

character of construction and capacity, the ordinary practice

is departed from.

With lengths varying from 50 to 60 feet, cars are usually

weighed while stationary, being spotted to secure accurate

weights. When in motion the speed should not exceed 4

miles per hour, and each car is weighed while alone on the

scale.

Master scales are provided at suitable points so that the

scale-testing car can be properly checked. Manufacturers'

tolerances are allowed on all new track scales of fifty pounds
per 100,000 pounds for any position of the test car load.
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Adjustment tolerances of ten pounds and maintenance toler-

ances of fifteen pounds are allowed in testing practice. Care

should be taken to prevent creeping of the ends of approach

rails or accumulation of refuse or anything interfering with

free working.

30. Interlocking' and Block Signals.—Signals are cus-

tomarily described as fixed and movable, which is correct

enough but serves no useful purpose. They are, more

accurately I think, first, those that indicate the condition of

the track, whether in normal condition, in abnormal condi-

tion and unfit for use, or occupied by a train or other

obstruction and unsafe for use, such as flags set by bridge

and section men, switch targets, interlocking or block sig-

nals, and flags, fusees and torpedoes used to protect a stand-

ing train; and second, those intended to direct movements of

trains, as the train order signal and the green and white

classification signals. At the outset we imported our inter-

locking, an invention of John Saxby in 1856, and our block

signaling appliances from England. They had not come up
naturally in the development of the railway, but w^ere intro-

duced arbitrarily by orders of the English Board of Trade.

In importing them we had to adapt them to our practice.

The genius of the American system of train operation is that

always the direction is to go. This movement of the train

is made under the authority of the division superintendent

given by the time card ; the green classification signals put

on by the yardmaster acting for him ; the white classification

signals put on by the train orders given for him by the train

dispatchers; and by train orders issued through the oper-

ators, the existence of which is signaled to the train by
the train order signals. The movement is subject to inter-

ruption by the condition of the track, which may be

physically unfit for use or may be occupied by another train,

and this condition is made manifest to the train crew by

hand signals, flags, switch lights, interlocking semaphore

arms, block signals, or other devices. No one has ever

thought that if a switch signal was changed an engineman

would feel that he should go from the siding to the main
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track if he had a train order for a train coming there against

him. And so for the indications of interlocking and block

signals. If we make this distinction definite we get rid of

a large amount of confusion in dealing with this intricate

subject. It does not direct the train movement in any such

sense as does the time card or a train order.

Signals indicate the condition of switches, the position of

trains, etc. Having this information, those in charge of the

train know when to start, when to go ahead at speed or

under control, when to reduce speed, and when to stop.

The practice of having only two blades on a post, which

came to be almost universal for a time, has been departed

from in some cases, I think to the detriment of the plant

except perhaps in the addition of the "calling on" arm or

"lazy board."

The old single order system of dispatching, though

placing too much responsibility on individuals, promoted

great expedition of movement. The double order system

slowed up the movement substantially and has of late years

been quickened by the free use of the **19" order handed

up to the engineer and conductor by "hoops." Fully one-

half the train orders now issued are "19" orders.

When I patented the "Upper Quadrant" signal I looked

forward to the use of a butterfly signal for train movement

by a combination of train signals in the upper and low

quadrants, giving five direction indications. These would

cover the more important movements as substitutes for the

present form of train order and greatly quicken the move-

ment.

Beginning about 1880 there was a very rapid develop-

ment and installation of interlocking and signaling devices.

Charles R. Johnson, who had been with the Saxby & Farmer

concern, came over to this country, finally establishing a

signal company of his own George Westinghouse organ-

ized a signal company and brought out his electro-pneumatic

apparatus, while several companies were busy developing

electric and mechanical systems. This naturally resulted in

a wide variety of practice, and, at the beginning of 1889L
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Mr. McCrea appointed a committee, on which I was so for-

tunate as to serve, to recommend a standard practice for

the Pennsylvania Lines. The report was submitted in Febru-

ary and went far to inaugurate the present practice. The

principal features were the organization of a signal depart-

ment ; a separate post for each track to be governed, with

two blades on each post, the top blade to govern the main

or high speed route, the lower blade to govern all diverging

routes, indicators to be attached thereto where desirable

;

the painting of all semaphore blades yellow ; and the use of

illuminated blades, which subsequently proved imprac-

ticable. I brought away from these meetings one lesson that

has ever since been prominent in my mind. There was one

member of the committee who offered more suggestions than

all the others combined, and all without exception had been

rejected, sometimes after rather acrimonious debate. When
we were going over the final revision this gentleman said he

had one further suggestion to make and we all settled back

in our chairs prepared to endure it. He recommended that

"where overhead bridges were used, each post thereon

should be located vertically over the right-hand rail of the

track which it governs," and for the reasons that it would

be more directly in the line of sight of the engineman and

removed from the direct blast of the exhaust from the

smoke-stack. The suggestion was unanimously adopted and

without discussion. I have always felt since that one should

have patience to listen to all suggestions which anyone has

the courage and confidence to bring forward for discussion

by his associates.

31. Terminal Depots and Adjuncts.—The large terminal

stations and the large terminal yards are the graveyards of

cars. Every effort should then be made in their design and

administration to avoid reverse movements, unnecessary

movements, and delays to make supervision easy and to pro-

mote prompt and free movement.

The depot may, and where possible should, include in one

design

:
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1. A city station for delivering and receiving

2. A transfer station

3. A storage warehouse

4. A team-track yard

There are further to be considered:

5. Waterside and other special facilities'

6. Private sidings and large industry sidings

1. Under American practice the platform upon which

outgoing L.C.L. freight is received is normally cleared three

or four hours after the closing hour for receipt of freight,

but the platform upon which incoming L.C.L. freight is

received is usually a sad mess. Seldom more than 50 per

cent is taken away by the consignees on the day of receipt,

and it is four or five days later before the last has gone out

of the house. As a consequence, substantially more than

one-half of the platform space is cluttered with delayed

freight, which is very much in the way of the working force.

In England, with their "collection and delivery" practice

and provision for storage, one platform is used for both

incoming and outgoing freight and is cleared of either class

of freight in about the same time. The general economies of

this practice are so great that we may anticipate its future

introduction at our large depots. A convenient width for

the incoming platform is 50 feet and for the outgoing plat-

form 30 feet. The foundation walls may be carried up

slightly above the floor level and filled in with sand, topped

with 12 inches of engine cinder to prevent rats working

under the floor. In the cinder 4X 6-inch mudsills may be laid

on 3-foot centers, to which are spiked 2^4X 8-inch flooring,

over which is laid heavy tarred paper, and on this for easy

trucking 1-inch dressed and matched maple flooring of short

(3 feet) lengths. A wheel guard of 8X12 inches, to protect

the masonry, should be installed. Scales should be placed

near the doors at intervals of 100 feet. The doors should be

continuous and either of the jack-knife or rolling type, with

windows above. A room should be provided for unclaimed

freight and an ample record room in which waybills and
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other reports can be kept for the six years required by the

Interstate Commerce Commission. This should be arranged

to keep the records for each year handy for daily access and

so classified that the clerks can, without interference with

others, consult their own records. Each month the oldest of

these sets are to be moved into the permanent storage. If

the tracks are parallel to the depot, a 10-foot platform

should be run along the house. The tracks may be laid on

13-foot centers, the cars spotted with the doors opposite and

four or five strings loaded by trucking across, but it is much
more convenient and permits faster loading if narrow (4

feet) platforms can be built between. If the tracks are at

right angles to the depot the 10-foot platform is still neces-

sary, and there should also be platforms between each pair

of tracks. These isle platforms are preferably 16 feet wide

with rows of columns in the centers carrying the shed roof.

Large, easily-read signs should be placed at all receiving

openings, indicating points for which freight is received,

and near the delivery clerk's office, for directing teamsters

to their cars, on a blackboard, should be indicated the posi-

tion of all loaded cars on team tracks. To insure loading

freight into proper cars the ''return ballot system" should

be used and the stevedore held to a strict accountability.

It is practicable, with care, to reduce mistakes in loading to

one-tenth of one per cent, or say, fifteen errors in 15,000

pieces handled. Paying for handling freight on a "tonnage
basis"—an application of the piece-work system—secures

better men, enables the work to be done with fewer men
and helps to eliminate the sloth and disturber. Freight

handlers should be taught to load cars with package freight

so as to obviate shifting. The cars should be inspected be-

fore loading to see that they are clean. Greatly increased

utilization of equipment may be secured by a proper loading

system and placing freight in the right cars.

2. The transfer station is a facility for unloading, group-

ing and consolidating of freight, and reducing the number
of cars used in its movement. The expense of a well-located,

designed and operated transfer station is amply justified
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by the quickening of the movement, the additional service

obtained from cars withdrawn from the movement, and the

saving in expense of the movement itself. The transfer

should be made at the first available station reached and

this should, if possible, be made a part of a terminal freight

depot. In this way it is possible to take advantage of the

labor supply, to have only one overhead organization and

to utilize the freight for, or of, the terminal to build up

the loading and enable prompt use to be made of the empties

recovered. Care should be taken at these depots to load

cars for designated trains and in station order, as frequently

all switching on the initial line can be avoided and subse-

quent switching much reduced.

The best practice usually is to assign four cars only to a

stevedore, who soon learns what freight properly belongs to

those cars and errors in loading are reduced to a minimum.
At the larger transfer stations platforms are preferably

thirty feet in width and a groove is run parallel with the

edge, and six inches from the same, to hold the transfer bridges

in place without blocking or bracing.

Where much heavy machinery or exceptionally heavy

pieces are handled, a gang, usually known as a machine gang,

is organized, and freight of this character is left in the cars

by the regular gangs for handling by this special gang. Simi-

larly, explosives, inflammables, and acid shipments are given

special attention, one man being assigned to this work and
being also held responsible for the proper placarding of the

cars.

3. Terminals are usually located at cities of considerable

size and importance that are jobbing centers for an area of

country for 100 to 150 miles on all sides. Much of the

freight received is broken up, assorted, repacked and shipped

out to the countryside customers. It is very much to the

advantage of both the railroad and the jobber if this work
can be done at the depot and a suitable warehouse for that

purpose is a justifiable utility, especially as it further utilizes

ground already occupied. Here and there over the country

such warehouses have been built. They are resources of

X i. J i .^ ii
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which the railroads have as yet taken but little advantage.

4. In the team-track yards sixteen ear lengths may be

considered the maximum for economy, and where the yard

is some distance from the district switching yard, a track

between pairs of team-tracks to make a place for switching or

storage is often very convenient. Tracks may be on thirteen

feet centers and the driveways thirty-five to forty feet wide,

well paved and drained. A team yard should be furnished

with wagon scales, cranes, preferably of the gantry type,

and a platform at the level of the car floor with inclined run-

way for handling automobiles, harvesting machinery and

other heavy objects on wheels.

5. The waterside business of the railroads forms for

many of them a very substantial interest, and installations of

coal and ore piers, grain elevators and other devices are

often very extensive. Some of the cities, as New York, are

served in a large measure by car-floats. In situations such

as Chesapeake Bay and Lake Michigan, car-float transfers

of many, miles are maintained. On the Atlantic coast, the

float bridge—intermediate between the track and the car-

float—must accommodate itself to A^arying levels of the ear-

float, due to the tides, which range from four to twelve feet,

and to the further difference in the submergence of the float

Avhen loaded and when light. With the heavier ears now in

use many floats are loaded by two engines, loading both sides

at the same time to avoid straining the float.

Very great attention has been devoted to designs of

elevators, ore and coal loading trestles, ore and coal dis-

charging and storage devices, as well as merchandise piers

and goods-handling machinery, and examples of good prac-

tice are to be found in all parts of the country.

6. A considerable proportion of the shunting at a ter-

minal is to business sidings and to large industrial plants.

The traders, partly from motives of economy, and largely, I

think, from lack of appreciation of its importance, have

generally failed to provide themselves with adequate track-

age, platform and floor space for handling their railroad

business. It is the common experience that the roads hold
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for consignees each day as many cars as they deliver, and,

speaking broadly, the traders should at least double the

facilities they use for this purpose. In "boom times" no one

thing ^\•ould do more to relieve congestion and render the

existing car supply adequate. The least that can be asked

of them is trackage not only sufficient to take care of a full

day's loading and unloading, but adequate to permit the

switching necessary for the different uses of the ears. Any-

thing less than this is to transfer to the railroad, in largely

increased amount, an expense that should be borne by the

trader, and in ''boom times" to subject both parties to

serious inconvenience and loss. At the large terminals small

switching yards for the service of zones or districts are often

advantageously used and should be connected with the

main terminal yard by running tracks.

Next to the terminal yard, there is no better oppor-

tunity for saving time than at the loading, unloading, and

transfer points.

32. Terminal Yards.—The large terminal yard is the

nervous ganglion of the division ; here many things are done

that make or mar its operation and here should be concen-

trated much of the thought, oversight, and activities of the

divisional officers. It must always be kept in mind that the

prime object of the yard is to keep cars in motion in the

direction of their destination; that storage is an incident;

and delay an evil.

Every yard handles a business and presents problems

peculiar to itself. The conditions may be checked against

the details here considered to make sure that nothing has

been overlooked. The suggestions advanced show generally

the methods adopted in my experience to meet different

conditions.

The disposition of the main tracks with reference to the

terminal yard is first to be considered and may quickly be

disposed of. Are they to be made to :

1. Pass both tracks to one side of the yard

2, Pass one to one side of, and the other through, the middle of

the yard
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3. Pass both tracks through the middle of the yard, or

4. Encompass the yard with a track on either side

Tracks passing through the middle of the yard are objec-

tionable only when there is a large amount of shifting be-

tween the two sides of the yard.

I now turn to questions which call for detailed answers.

How is the yard to be operated? Is it to be by:

1. "Shunting," "tail switching" or "lancing"

2. Poling

3. "Hump" or "summit" (or a combination of two or more of

these)

4. Gravity

In planning the yard w^hat disposition shall be made of:

5. The engine house

6. Engine dispatching facilities: (a) coal, (b) sand, (c) water,

(d) supplies, (e) inspeetioi pit, (/) washing pit

7. Yard office

8. Car repair tracks

9. Caboose tracks

10. Track scales

11. "No-bill" tracks

12. "Hold" tracks

13. Transfer tracks for connections

14. Running tracks for light engines

15. Wreck train track

16. Sub-classification "gridiron" or station-order yard

17. Storage yard

18. Icing and stock pen tracks

What arrangement can be made for:

19. Receiving tracks

20. Classification tracks

21. Departure tracks, with adequate installation of air pipes for

testing brakes

Shall there be facilities for:

22. Properly caring for trains passing through the yard without

switching

23. Trains taking on or setting out cuts only

24. The make-up of trains to be switched at a farther point
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What is the arrangement for:

25. Yard leads

26. Yard lighting

27. Telcgi-aph and telephone service

28. Concentration of facilities

33. Yard Operation: (1) Shunting Yards.—While this

method is used in perhaps ninety per cent of the yards of the

country, it is relatively very expensive and hard on loco-

motives, cars, and lading. As other methods of switching,

with their elaborate layouts, cannot economically be in-

stalled in yards through which less than 500 cars are handled

daily, it seems destined to remain as our most common
method. Its maximum attainment, averaging two cars per

cut, is about 50 cars per hour.

34. (2) Poling Yards.—Poling was much in vogue twenty

or thirty years ago, and was developed to its full possi-

bilities. At first the pole was handled from the bumper beam

but later a ram car about twenty feet long was used ahead

of the engine and added much to the safety of the man
using the pole and permitted its faster handling. It was

equipped with four poles, two on each side, one set working

forward, the other to the rear. In the busiest yards three

engines were used, the train to be switched being placed on

a track between two poling tracks, one engine working on

each track, and alternating in poling cuts, the third engine

being used to push up the train and to bring back to the

poling point the men who rode the cars into the yard. The

switches were operated by air and controlled by electricity

from a keyboard of pushbuttons, handled by an operator in

a tower, who, as well as the conductors, was furnished with

telegraphic ** consist" reports or, as they were variously

called, "cut," "make-up," or "destination" reports. The

maximum attainment of a poling yard, averaging two cars

per cut, was about 100 cars per hour. Such yards gave place

after 1900 to the "hump" yard.

35. (3) *'Hump" Yards.—The "hump" or "summit"
yard had long been in use in France, where it was known as
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dos d'ane. The first in this country was built by the Penn-

sylvania Railroad in 1890 at Honey Pot, in the anthracite

region, near Wilkes-Barre, Pennsylvania. It was a low

"hump," about six feet high; the cars ran only a short way
into the sidings and after the train was dropped over the

"hump" the pushing engine came down the ladder and
using the "ram" car and two poles pushed down the cars

on three tracks at a time, to make room for the next draft.

Its value was long unrecognized, but some of our Western
Lines officers sensing its possibilities we installed a low

"hump" at Bradford, Ohio, in 1900. This was followed by
more elaborate installations with higher "humps" and
almost at once its use spread rapidly, first superseding and
then supplanting the poling yards. Its capacity is usually

rated at 200 cars per hour, averaging two cars per cut, twice

the speed of poling and four times the speed of "lancing,"

and it can, in emergencies, be crowded beyond this. The

"hump" is helped very much if the classification tracks fall

away from the ladder by even so little as 0.4 per cent.

"Where the classification tracks are flat the "hump" must

be quite high, as a rule at least fourteen feet, and where

severe winters with much snow prevail, often as much as

twenty feet, the car resistance under these conditions being

as much as double that of the summer. These high "humps"
permit one great convenience, passing under the "hump" a

track or tracks for the use of engines moving from the yard

tracks to the ash-pit tracks. The initial falling grade after

passing the summit is usually three to four per cent for 100

to 200 feet to insure a space interval between cuts that will

enable them 'to enter the classification siding, the switch to

be closed and ladder cleared before the following cut arrives.

The remaining grade to the foot of the ladder decreases

rapidly and is in effect a vertical curve. The long distance

to the outside tracks and the resistance of curvature would

suggest construction on a warped plane. Cars dropping

from these high "humps" attain speeds of 15 and 25 miles

per hour at the lead switches and must be handled by the
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car droppers ^vith great care to avoid violent contacts and

damage to equipment and lading.

Resort may also be had to the practice at the Honey Pot

yard of keeping the "hump" low and pushing the cars down
the classification tracks, three tracks at a time. Track scales

are located near the summit on the descending grade. The

right speed for accurate weighing lies somewhere between

3 and 6 miles per hour, according to the skill of the weigh-

man. At 4 miles per hour over a 46-foot track scale the rate

is equal to about six cars per minute, and at 5 miles per hour,

to about eight cars per minute. As many as ten cars per

minute have been weighed by a skilled weighman.

One serious difficulty in operating *'hump" and gravity

yards is the high speed the cars attain and the necessity for

good braking. With us entire dependence is upon the hand

brake. In the Edge-Hill yard, the English "waggons" being

equipped with brakes operated by a side lever, the men use

a stick and their body w^eight in applying the brake. On
the Continent reliance is placed in the sahot frien, a brake

shoe or skid, having slight flanges on each side and so built

that the car wheel runs up onto it, the car pushing it along

on the rail and the friction bringing both to a stop. They
are built in many styles (see Figure 8) and weigh from fif-

teen to forty-five pounds. I had some made and tested and

they developed rather more braking power than one brake-

man could get using hand brakes. We distributed them

through several of our sloping yards and found them very

handy for occasional use.

There is a great difference in the draw-bar pull necessary

to move different cars. There is no better place to locate

by inspection cars with excessive resistance than on the

classification sidings of a "hump" yard. It would seem one

of the easiest places to detect cases of badly cut journals,

heated bearings, badly fitting brasses, excessive weight on

side bearings and other conditions that increase resist-

ance.

36. (4) Gravity Yards.—But few yards worked entirely

by gravity exist in this country. The topographical condi-
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tions rarely lend themselves to such a solution and when
they do resistance due to severe winter weather, which may
increase as much as 100 per cent, severely diminishes their

reliability in northern latitudes. Where they can be used

they are beautiful instruments. The gravity yard designed

and installed by Harry Footner on the London and North-

western Railway at Edge-Hill, a suburb of Liverpool, Eng-

land, in 1873, is the smartest working yard I have ever

inspected and I have seen most of the large yards, not only

here but in England, France, Austria and Germany. I had

this yard inspected by one of my officers who was in England

in 1913 and he reported that after a useful life of forty years

it was still working in an incomparable way.

37. Yard Planning".—In the narrow sense in which the

term is often employed, of conference and exchange of views

and counsel between employer and employee, democratic

association has always been practiced and especially by those

anxious to avail themselves of all possible aids in working

out better methods and practices. As Mr. Morrison long ago

pointed out "no railroad yard should be constructed without

the engineer in charge taking advantage of all the informa-

tion possible to be gained from the superintendent down to

the brakemen of the switching crew." In determining on a

plan for a yard at Conway, I wrote a letter of instructions on

November 15, 1897, constituting a committee and requesting

a report by February 1 following. The committee consisted

of the chief engineer and the superintendents, engineers and
assistant engineers of all the divisions entering the yard.

The superintendent in immediate charge of the yard acted

as chairman and formulated the report. The committee met

once a week to consider data and prepare plans.

They visited several large yards considered as exempli-

fying the then best practice, sub-committees meanwhile pre-

paring detailed information covering: (1) statistics of the

operation and traffic of the existing yard; (2) sketch plans

of different suggestions for discussion by the committee;

(3) such important articles on yard design and operation as

had appeared in the technical journals and books during the
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preceding fifteen years, abstracts from these articles being

made, accompanied by sketches of the yards described,

drawn to uniform scale and in shape to be readily studied

by the committee.

After this preliminary work, the yardmasters and their

assistants, and members of different crews picked by them,

were invited to attend meetings of the committee to criticise

the plans prepared and to offer suggestions. The plans as

formulated and changed from time to time were consecu-

tively lettered and the amount of work done and care taken

is indicated by the final construction of the yard to Plan M-4.

(See Figure 10.)

It has become the fashion in certain circles of late to talk

much about "industrial democracy," with careful avoidance

of a definition of the phrase. Industry, and especially in-

dustry carried on under corporate organization, has alv/ays

been one of the most democratic of our institutions.

38. Yard Accessories: (5) Engine House.—The engine

house should, if practicable, be located at the working yards.

If not so located separate running tracks should be provided

for locomotive movement. There should be independent

ingoing and outgoing tracks and storage tracks for engines

*' white-leaded" or awaiting movement (see Figure 9). The

office of the engine house foreman should be so located as

to give him a view of the ash pit. As an example of what

can be done to facilitate movement, I arranged at Conway

(see Figure 10) a roundhouse with turntable in which we
housed some passenger locomotives, local freight locomotives

and engines requiring light repairs, and on either side addi-

tional turntables with engine lie-by tracks and engine dis-

patching facilities. Three divisions fed into the yard from

the west and six from the east, and it was the customary

practice for a locomotive arriving with a train to begin its

return trip in an hour and a half.

39. (6) Engine Dispatching Facilities.—The close com-

bination of the engine dispatching facilities, the coaling sta-

tion, ash pit, sand and water supply, wash pit and inspection

pit, saves much time and facilitates supervision. The coal



-. 1 1-

5 i





YARD ACCESSORIES 53

tipple should have steam pipes for thawing coal in pockets

and in cars placed to be dumped. Much attention should be

given to these facilities; the coal should be delivered

promptly and a reasonable reserve insured, the sand and

water supply convenient, and the ash pits ample, insuring

both rapid cleaning of fires and disposition of cinders. Tools

and supplies usually issued in the engine house may often be

more conveniently issued to the engine from a small building

near the ash pit. There should be standpipes on both the

ingoing and outgoing tracks and standpipes for yard engines

may also be provided at both ends of the yard.

40. (7) Yard Office.—While one general yard office must

be maintained, two auxiliary yard offices may be justified.

Warm, dry, and attractive quarters should be provided where

yardmen may eat and change their clothes or keep special

clothes for bad weather.

41. (8) Car Repair Tracks.—Frequently two car repair

tracks will greatly help the car movement, as will two track

scales.

42. (9) Cahoose Tracks. — A caboose track should be

placed at the end of both the eastbound and westbound yards

and connected with the running tracks.

43. (10) Track Scales.—In "hump" yards the track

scales are placed on the "hump," but in some yards they

should be on a track connected with the running tracks.

44. (11) "No-hill" Tracks.—The receiving or classifica-

tion yard should have tracks for handling "transfer" and
"no-bill" cars.

45. (12) ''Hold" Tracks.—The evils of the "hold" and

the
'

' special movement '

' are great. The car given a preferred

movement, unless special provisions are made for handling,

may cause as much trouble as a hundred cars systematically

stored or normally moved.

46. (13) Transfer Facilities for Connections: (a) Inter-

change Yards.—Approximately half the freight moved by a

road is received from or delivered to connections, and this

interchange consumes about 16.8 per cent of the life of the

car. That is, of 2,241,755 freight cars in the equipment on
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March 1, 1920, the equivalent of 376,615 were in the hands

of the railroads and passing from one to another. It is very

important, then, that facilities for this interchange be con-

venient and easily worked. The greater part of the delay is,

of course, at the large terminals, though some of the simpler

connections are wicked offenders. Under the inspiration of

H. H. Porter, the Chicago Union Transfer Railway Company
was organized on October 31, 1888. It purchased a tract of

about 5000 acres and built the Chicago Clearing Yards on

the "hump" plan. These yards were designed to handle

4000 ears per day in each direction. Applying the principle

of the clearing house banks, originating in New York on

October 4, 1853, these interchange yards were by far the

largest and most complete installation in the country. They

were adequate to handle all car load interchanges between

the twenty-three railroads then entering Chicago. They fell

into financial difficulties, perhaps because of their size and

novelty, and finally passed into the ownership of twelve of

the stronger companies, which are now operating them suc-

cessfully. At this time (October, 1921) the yards have 184

tracks and capacity to handle 10,000 cars daily. Actually

from 3,800 to 5,000 cars are handled per day. There are 37

riders in each shift, riding cars in both directions, returned

by electric speeders and averaging 41 rides in eight hours.

About five cars per minute are passed over the "humps."
The average time in the yard per car is four hours. The

underlying idea is so good that it is a matter of surprise that

it has not been adopted in more modest form at many large

railroad centers. There are few devices by which so much
could be accomplished in the way of returns from economy
and expedited movement.

47. (6) Belt Lines.—In most terminal studies the indus-

trial or switching belt line presents a special appeal as an

effective clearing agency, whether privately or publicly

operated. In a large industrial district, diversified in char-

acter of freight, two principal arrangements stand out in

contrast according as the competitive or joint policy is given

precedence: (1) with industries generally aligned along the
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rail facilities of particular carriers able to give especially

convenient or direct service
; (2) with industries distributed

more or less freely as such factors as site, labor, housing,

water supply, etc., dictate.

The latter cases imply a certain freedom of location

absent in the former, and usually require some form of com-

mon switching service to and from carriers doing the road

haul. In many cities this has seemed to be worked out best

by forms of belt-line organization, varying widely as to

details of ownership, administration, and operating methods.

It seems quite certain that recent practice and experience is

tending toward a recognition of the value of the belt line as

one of the mechanical elements of a comprehensive district

clearing system. The specific plan, of course, varies widely

in different localities.

As a means for controlling and directing urban develop-

ment along the rational lines of a wholesome city plan, the

belt line appears to have been rather neglected. Of course,

Chicago with its four concentric belt lines and New Orleans,

Indianapolis, and San Francisco are examples to the con-

trary. But this is especially true in the smaller rapidly

growing industrial centers. And here, if not in the older

and larger cities, this feature of terminal organization might

well receive further study and development.

48. (c) Transfer Tracks.—Where transfers are made
directly between roads over transfer tracks, the trackage

should be ample for a day's movement and there should be a

sufficient number of tracks to insure against conflicting move-

ments.

49. (14) Runnmg Tracks.—It is very important to insure

prompt movement of road engines in the yards and for this

purpose running tracks for light engines, which under no cir-

cumstances may be used for storage or yard switching, should

be provided.

50. (15) Wreck-train Track.—The location of the track

housing the wreck train is of importance, adapted both to

rapid assembling of the wrecking crew and to insuring direct

and unimpeded access to the main track.
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51. (16) Sub-classification "Gridit'on" or Station-order-

yard.—A gridiron in which the number of tracks and the

capacity of each track in cars should be the square root of the

number of cars that a track in the classification yard will hold,

is used to assemble the cars for the train in station order. A
small shunting yard will serve the same purpose and is the

metliod usually followed.

52. (17) Storage Yard.—"When a blockade threatens, ears

that cannot be forwarded should painstakingly be put away

in the storage yard, from which it will subsequently be con-

venient to withdraw them and where they will not have to be

rehandled daily or interfere with working the yard. Separate

and full records should be kept of these cars and in storing them

they should be classified as to destination, class of car, or lading.

53. (18) Icing and Stock Pen Tracks.—Icing plants and

stock pens should be placed by themselves and not involved

with the general yard movement. Trains using them should

be kept intact and handled on separate sets of tracks arranged

for that purpose.

54. (19) Receiving Tracks.—These tracks should be long

enough to receive incoming trains without breaking up and

sufficient in number to take them off the main track as fast

as they arrive and contain them while held for sorting.

55. (20) Classification Tracks.—These tracks should be

long enough so that trains may be made up for dispatching

without '

' doubling over '

' and of sufficient number to provide

one track for each train destination or each separate train

service. The number may be reduced by the assignment of

several tracks for trains to be re-switched in the sub-classifica-

tion yard (16).

56. (21) Departure Tracks.—These tracks should be of

sufficient length to hold departing trains ready for road move-

ment and' numerous enough to keep the classification yard

free, notwithstanding ordinary delays in engine movement
and crew, or train departures. There should be ample pro-

vision of air pipe lines for testing brakes.

57. (22) Facilities for Properly Caring for Trains Pass-

ing through the Yard without Switching.—I know of no yard



YARD ACCESSORIES 57

in this country where entirely independent provision is made

by suitable arrangement of tracks, ash pits, coal and water

supplies, to effect a change of locomotive and caboose, or

where the locomotive and crew may be run through to a

further terminal, without disturbing the make-up of the train

or having it come in contact and interfere with the work of the

classification yard.

In England, where in handling fast freights these changes

are effected in five minutes, great care is taken with the neces-

sary facilities. It would be quite possible, were we so

equipped, to expedite greatly the movement of fast freight or

to extend the engine runs, with all the consequent advantages.

I used to run the passenger, fast freight and coke trains be-

tween Chicago and Crestline, 280 miles, as a continuous run,

and the freight engines made 5000 miles and the passenger

engines 8000 per month. I also ran for several months a

passenger engine between Chicago and Pittsburgh, 468 miles,

getting 14,000 miles a month each out of two engines.

58. (23) Facilities for Trains Taking On or Setting Out

Cuts Only.—Where engines are changed, the relieved loco-

motive cuts off with its ''set out" and the new locomotive

couples on with its "fill out," and the time of movement is

about the same as where locomotives alone are handled.

59. (24) Facilities for Make-up of Trains to Be Switched

at a Farther Point.—The facilities described in Item 21 may
be used for this purpose also, or similar but independent

facilities may be provided.

60. (25) Ya7'd Leads.—The main tracks should be kept

free from switches except at the ends of the yard. Lead-in

and lead-out tracks should be provided so that yard engines

will not foul the main tracks. Where possible, they should

run up to the next adjoining telegraph station.

The yard leads should be so arranged that the locomotive

may be worked in the forward motion, and the necessity of

the engineman turning around in his seat be avoided.

Where yards already constructed make this necessary, the

reverse lever may be moved to the left-hand side of the
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locomotive and the engineer and fireman exchange their

customary positions.

The angle of ladder tracks should be somewhat larger

than the angle of the frogs, giving better alignment, increas-

ing siding capacity, and gaining compactness in the location

of the switches. The customary spacing of yard tracks is:

between sidings, 13 feet ; of ladders, 16 feet ; of repair tracks,

19 feet. The minimum grade on which cars will run by

gravity is 0.7 per cent. Not more than 15 tracks should be

connected with a ladder. If more are necessary, use two

ladders set V-shape.

In planning a yard all switch stands on ladders should

fee located on the side opposite the frogs and should have

the lever throw parallel to the ladder. Tracks should as a

rule be numbered and the numbers painted on the switch

targets, odd or even in accordance with the time card desig-

yiation of the trains into which cars are to be made up.

Slip-switches and scissors, or double crossovers, can be used

to save space, but they are hard to maintain, and judgment

should be exercised in placing.

61. (26) Yard Lighting.—Yards should be well lighted to

prevent accidents and theft and to facilitate work. Care

should be taken in placing lights not to create dense

shadows. The shades on electric lights should be adjusted

to protect the line of vision of men riding cars.

62. (27) Telegraph and Telephone Facilities.—Telegraph

and telephone facilities connecting telegraph offices, inter-

locking towers, engine houses, crew dispatching offices, yard-

masters' offices, and offices of trainmasters and train dis-

patchers with each other, as well as with those of nearby

yardmasters and station agents, should be ample and kept

in first-class condition. Where there is much of this service

a local telephone exchange should be operated.

63. (28) Concentration of Facilities.—The great engineer-

ing vice in yard layouts comes from feeling that economy is

reflected when every foot of ground is covered by construc-

tion and undue regard for concentration of facilities, so con-

trary to the general practice around stations. The result
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is a cramped yard, restricted and awkward for the men, and

producing slow, conflicting and costly movements. On the

other hand no opportunity should be neglected to reduce

time and space in transportation movements. For this

reason we are justified in resorting freely to the use of slip-

switches, to combination switches and crossovers, to scissors,

or double crossovers, and to the nesting of switch levers

without interlocking as making possible a compact arrange-

ment and greatly reducing distance.

The detention of cars in terminal movement absorbs 12.5

per cent of their life, or the equivalent of 280,219 cars, while

delays in the movement between divisions in intermediate

yards absorb 13.0 per cent of their life, or the equivalent of

291,428 cars. Because of the large surplus of equipment held

by the railroads over long periods and the necessity of mov-

ing it through terminal yards to the storage yards, or

handling it from time to time as it is found to be in the way,

there is an absorption of cars of 4.8 per cent, or the

equivalent of 107,604 cars, based on the equipment in the

country on March 1, 1920.

While the large terminal handles the initial and final

movement of cars loaded or unloaded there, it serves also as

an intermediate yard for passing cars from one operating

division to another. There are many intermediate yards

where the latter constitutes almost all the work, there being

practically no business handled save that of the railroad.

But while there is little sharpness of definition in these

terms, the distinction between the two classes of movement
is very definite.

There remains to take account of cars interchanged be-

tween different roads. While some of this is over the single

curved track connecting the lines at their crossing, or track

arrangements but little more elaborate, by far the largest

part is over belt roads or through terminal yards, and, as we
have seen, this may grow to an importance warranting

special and exclusive facilities, as those of the Chicago Union
Transfer Railway Company. The detention of cars by this
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movement involves 16.8 per cent of their life, or the equiv-

valent of 376,615 cars. And finally, while some car repairs

are made at junction points and other outlying places, most

of this work is done in car shops or on repair tracks at ter-

minals. This cause of detention involves 8.9 per cent of their

life, or the equivalent of 199,516 cars.

We have, then, an absorption of car life by the road

movement and its delays of 11.4 per cent, by these four yard

movements of 47.1 per cent, and by making repairs of 8.9

per cent, or a total of 67.4 per cent, or the equivalent of

1,510,942 cars.

It goes without saying that we have here a problem of the

very first rank, one that can be resolved only by what the

Lelands hold forth as the explanation of their success: (1)

organization, (2) equipment—layout, plant and tools, and

(3) knowing how.

The last is the most important. I recall once going out

to clear up a mess and asking one of my people what was

the cause of the trouble. "My God, Mr. Loree," he said,

"they don't know how to do it." Fortunately we were able

to show them. Undoubtedly the Lelands are right.

64. Faulty Yards.—How badly some of our yards were

designed or have grown to be may be inferred from the

following criticism of an intermediate terminal yard:

The yard is located at the summit of a hill, making it more diffi-

cult for the switching engines to switch uphill and causing them to

take much smaller cuts. From the north end of the j'ard all switch-

ing is done on the main track, which runs in the main street of the

town. The freight house is located on the west side of the north

end of the yard, and all delivery cars must be switched in the street.

The tracks are short, none holding a full train, compelling trains

pulling into the yard to double over. Contrariwise, the outgoing

trains must be made up on two tracks, resulting in delay in making
couplings and pumping air. There are not sufficient tracks to permit

of classification being made without much rehandling of the cars.

The ice house is small and facilities for icing cars are poor. Only

two cars can be iced at one time, necessitating the re-spotting of

cars many times. The car repair yard is small, having but four

tracks with a capacity of thirty-five ears', resulting in the standing

of crij^ple cars on tracks that should be used for classification pur-
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poses. The cinder pit track, which covers the coal chute and crij^i^lo

tracks, is short, holding only three large or five small engines, and

not infrequently there are as many as nineteen engines waiting to

have fires cleaned, blocking both the coal chute and cripple track.

The southbound yard is located about two miles south of the main

yard on the double track. The ladder track leads directly off the

main yard on the double track and the switching engines must

remain idle when clearing first class trains. Movements from the

ash pit track, coal chute track, and the sand house track, can only

be made by crossing the cripple tracks and then running out on

the main tracks. The only direct communication between the round-

house and the north end of the yard is a track leading from stall

No. 17 on the north side of the roundhouse. This track runs beside

the storeroom and over the scales, is nearly always blocked with

ears of company material waiting to be unloaded, or cars of coal for

the stationary boilers, and movements can only be made over the

track in an emergency after moving out these cars. The track should

be relaid with heavy rail. The two tracks leading from the north

end of the shop are used for the storing of coaches, steam being

furnished for heating the same from the stationary boilers. These

tracks cannot be used without first moving out these coaches, and
the only other access to the shop is over the cripple tracks. The
roundhouse, which must protect some eighty-seven engines and

which handles daily about forty-five, needs to be provided with some
long stalls for use by the large type of engines; at present they not

being long enough to permit work on trucks of engines of this type.

Seven men are employed to shovel ashes from the pit to the cinder

car. Both time and money would be saved by the reconstruction

of these pits and the use of a clam shell for lifting ashes. Engines

are frequently stored in the roundhouse. In view of the fact that

the engine house is already crowded, this practice is questionable.

The yard handles about twenty first-class trains daily, with forty-

five regular engine movements to and from the roundhouse, and
these, with some fourteen other crew movements, involve about

seventy-three engine movements. It would look as though the time

lost by reason of bad facilities at this point amounts to about SYz
engine hours for each working day. Possibly a more detailed exam-
ination will disclose other defects.

I do not quote this as a horrible example but as typical

of many large terminals.

It is interesting to reflect that one main cause of the fail-

ure of the German military movements was inability to

operate their railroads. When the Allies went into Metz,
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there were more than twenty kilometers of yard tracks filled

with military stores, on some of which grass was growing.

Much of the success of the French operations was the effect

of their "regulating stations," the terminal yards where

the trains of military supplies were broken up and switched

for delivery to the troops in the front line.

65. The Look Ahead.—I have a memorandum made in

1889 wherein one of the most efficient managers of that day

said: "The growth of tonnage has been provided for by
increasing the capacity of our cars and engines. However,

we have reached that stage in the development of rolling

stock which makes it clear that the bulk of the future

growth must be taken care of as far as train movement is

concerned by additional main-track."

I think no one to-day is likely to dogmatize on this or

any other feature of railroading. No railroad indeed is

finished while the trade for which it was constructed con-

tinues to grow ; and progress is the genius of our people.

It is well to make up programmes on a basis of one, five,

ten and twenty years, and then subject them to continuous

study and revision. We may buy additional land with con-

fidence; the purchase of too much equipment is soon over-

come by the growth of business ; on the other hand we hang

back and postpone as long as possible work to increase

facilities the use of which may be increased by ingenuity

and method.

Do not let yourself be placed in the position of Little

Helwig in the "Wild Duck," to whom her father brought

back from the dinner not the promised sweetmeats but the

bill of fare.

I would suggest that you buy and use as familiar tools:

Students' Standard Dictionary (Funk & Wagnalls) ; Eco-

nomics of Railway Location, by A. M. Wellington ; and Notes

on Track, by M. W. Camp.

But far more important than reading books is cultivation

of powers of observation and study of men.



63

When only sixteen years old, George Washington went

into the mountain wilderness of Western Virginia to spend

three years in surveying the lands of Lord Fairfax. Before he

was twenty-three he had heen as far west as Piqua, Ohio, as

far north as Lake Erie and had participated in the battles of

Great Meadoivs, Fort Necessity and Braddocks Field. For

six years he commanded the amiy of the Revolution, triumph-

ing at Trenton and Momnouth, holding firmly the strategic

position of Valley Forge through the dreadful winter of

1777-78. The mainspring of the war from the beginning,

he received the s^word of Corriwallis at Yorktown. He it was

who brought about by the adoption of the Constitution, ''an

indissoluble union of the States under one federal head," and

he has left us as ivell, in his "Farewell Address," counsel and

advice to which we shall be wise to conform our future

conduct.

General Sherman, who thought men entirely great to be

very rare'indeed, believed "Washington approached great-

ness as near as any mortal." Five days after his death John
Marshall described his position in American history to be,

let us hope it ever may remain, "first in peace, first in ivar,

and first in the hearts of his countrymen."

Think on George Washington—a conscientious family man
and efficient officer, a far-sighted statesman and a resolute

executive. He belonged to the Corps of Engineers in politics

as well as in war, and used his power to bring victory out of

defeat, and order out of chaos.



1



PART II

SHOPS AND EQUIPMENT



The effect of discipline and drill is to concen-

trate, to make the whole mass a machine which,

at the will of one, may exert its force in a
certain direction and to a certain end.

It is character as a leader and the power of

will that will enable one to control masses of
men. These he must dominate and keep friendly

by exercising the full powers of his personality.

He must have not only courage and endurance

but also that indefatigable quality called

"pluck" and, as well, instinct, that incompre-

hensible something which takes the bird to its

nest in the vast sameness of the prairie, or the

bee to its home in the hollow tree hidden in the

labyrinth of the forest.

The first step in education is to give a rule

and guide to conduct, followed by training to

concentrate, to observe, and to remember, and

finally to subject all alike, himself included, to

that discipline u^hich is a bond stronger than

iron; more impervious than adamant.
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SHOPS AND EQUIPMENT

66. Car Repair Shops, Tracks, and Floating Gangs.—
Not only should the car repair shop be of ample size, well

lighted and heated, but it should be so placed as to avoid

conflicting movements in placing and withdrawing cars. A
good plan is to make it of such proportions that each shop

track will hold as many cars as will occupy the repairmen

a half day without interference ; these tracks can be served

by suitable connecting switching inlet tracks, transfer table

01' crane, and the outlet tracks connected with storage tracks

of adequate capacity. Facilities for repairing steel, wooden,

and composite cars should be provided. Both here and in

the freight car repair yard all the labor-saving tools and

appliances needed should be installed, a provision every-

Avhere sadly neglected. The work handled is too important

to be delayed by failure to provide adequate plant and

equipment.

Further, a crew of skillful active men should be organ,

ized to make light repairs on air brake apparatus, draft

rigging, safety appliances, to replace brasses and do like

Avork on the tracks in the yard without withdrawing cars

from service or requiring them to be switched.

Remember, the average car is held out of useful service for

repairs 8.9 per cent of its life, or the equivalent each day

of the withdrawal of 199,516 cars from the equipment of

March 1, 1920.

67. Freight Cars.—In 1900 I was president of the Ameri-

can Railway Association and went to Paris at the head of a

67
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I'ommittoc of the International Raihvay Congress to extend

to that body an invitation to hold its 1905 convention in

Washington, of which invitation, with the help of our

English colleagues, we secured the acceptance. As one of

the reporters I read a paper on the "Economical Size of

Goods Trucks or Capacity of Freight Cars," and as it con-

tained the information as to the growth of the freight car

in this country at that time available I reproduce it here.

Report on the Question op the Economical Size of Goods
Trucks or Capacity of Freight Cars ^

The builders of the first American railways followed the examples

set by the engineers of the Old World in constructing the early roads,

and the freight cars that were built to run over them were, as a

matter of course, patterned after the "goods waggons" of Europe.

They were only required to carry light loads over short distances,

.and did not leave the rails of the owners.

At that period the local streams furnished the power for grinding

the wheat into flour within a few miles of where it was grown;
native cattle, fed within easy driving distance of the home market,

supplied the beef used; Avood was the universal fuel even in the

districts where coal existed; and the capacity of the freight cars

was ample for the duty demanded of them.

With the rajjid increase in the wealth of the country following

the discovery of gold in California in 1849, there was a correspond-

ing increase in railroad constniction, which, checked for a time by
the Civil War (1861-1865) was resumed with renewed energy after

its close, and the enormous development of the country, following

the railroad construction in the Great West, entirely changed the

character of the traffic and called for new methods of handling it.

Bands of iron and steel connected the Atlantic with the Pacific, and

the Great Lakes with the Gulf of Mexico; the coal of Pennsylvania

warmed the citizens of Massachusetts, whose bread was made from

flour ground out by the water power of the Mississippi at Minne-

apolis, from wheat grown in the Dakotas, and whose beef,

1 This question was formulated as follows: "Study of the most econom-
ical capacity of goods trucks or freight cars, taking into consideration first

cost, operation, length of haul, character of traffic, bulk of consignments
per truck or car, direction of trafiic, etc."
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slaughtered in Kansas City and Chicago, was brought to him in

wheeled refrigerators.

This development in traffic was of course gradual. For a time

the cars of one road were not allowed to run over the rails of

another; special organizations were foimed, which not only con-

tracted for the through continuous movement of the coniniodities

but also built and owned cars, which enabled the traffic to be

moved without transfer over the separate railways forming the

links in the great railway system of the country, and the small

car ordinarily built for local traffic was found neither adequate

nor economical for the carriage of freight over the vast range to

be covered,

Increase in Capacity

The cars originally built had four wheels with a carrying capacity

of about 7000 pounds. The capacity was gradually increased be-

tween 1850 and 1860, so that the "five ton" car, with four wheels,

for coal, and the 10,000 jjounds capacity car, with eight wheels, for

merchandise, became common.

The Civil War compelled an increase in the eaiTying capacity

of cars, and "double cars" with eight wheels were built to carry

20,000 pounds of coal, but 15,000 pounds was the maximum loading

for the closed or merchandise ear until after 1865, As there was a

wonderful increase in the miles of railroad built between 1870 and

1875, so the increase in the freight car capacity was marked, as

.shown in the following table of the standard cars and their capaci-

ties in 1873;

Freight Car Capacities in 1873

Kind of Car
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The 40,000 pounds capacity car was introduced in 1876, the 50,000

pounds rapacity car in 1883, and the 00,000 capacity car became a

staiulard in 188.') lor all classes ot" freitjht equipment on the principal

roads. In 185)5 the c'ai)acity was again increased by the building on

the part of the Pennsylvania Lines West of Pittsburgh of a large

number of 70,000 i)0unds capacity self-clearing cars for the Lake

coal and ore trade; the forerunner of the 100,000 pounds capacity

steel car, built on the same general lines, and which is now the

recognized standard car for this class of traffic. A number of

80,000 i>ounds capacity box ears were built in the same year, and

some 100,000 pounds capacity are now under construction, and as

these modern cars are permitted to carrj' a weight 10 per cent above

the marked capacity, while the cars of early construction were

restricted to actual capacity', the progress which has been made is

even greater than the figures given would indicate.

The following table showing the relative changes in increase of

dead weight and paying load, and the percentage of each to the

total loaded weight, prepared by the New York Railroad Club in

18G6, and supplemented by subsequent data, is of interest in this

connection

;

Relative Increase of Paying Load with Car Weight
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Number and Ownership of Freight Cars, U. S.,
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Number and Ownership of Large Cars
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A committee from the American Railway Association is now
endeavoring to fix upon extreme dimension limits for closed mer-

chandise or box cars and it is thought that by concerted action of the

traffic and transportation departments of the lines the building of

the special furniture cars will be stopped. The great railways are

being compelled under existing transportation conditions to sink

their individuality so far as freight cars are concerned, and must

build cars that will pass freely from one section of the country to

another and from one line of railway to another, and the height

and width are limited, not by theory, but by the physical limitations

of clearance of important railroads.

There is some question as to the relative economies to be effected

by the building of closed merchandise cars of a greater capacity

than 60,000 pounds. The following table sTiows the relative weight,

capacities, and cost of the 60,000 pounds capacity and the 80,000

pounds capacity box cars, of which a large number are now being

built by the Pennsylvania, Illinois Central and other lines

:

Relative Weight, Capacities and Cost of Box Cars

Marked
Capac-
ity in

pounds
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If we assume an average receipt per ton mile of 5.36 mills and

the cost as above at 1.54 mills, the net revenue from any additional

freight hauled in such car would be 3.82 mills per ton mile, and to

pay for the cost of moving the extra dead weight we must carry

6000 tons of paying load, $23.10—3.83 mills, and as an 80,000

pounds capacity car will load at least seven tons more than a 60,000

pounds capacity car, one trip of 857 miles (6000 -^ 7) each year,

with additional load, would compensate for hauling the extra dead

weight of 11/2 tons the entire 3'ear.

As a matter of fact these cars can be and have been loaded with

88,000 pounds of gi'ain at the elevators on the Mississippi River and

carried to Baltimore, Philadelphia and New York. The capacity of

the yards and terminals is increased by the use of such a ear 331^

per cent over 60,000 pounds capacity car. Trade rules at the large

commercial centers may have to be changed to enable the full utiliza-

tion of such cars, but this will be done or the gi'ain trade will pass

around such centers.

Cars of Large Capacity

The large car, from a weight carrying standpoint, seems every

way desirable for many lines that have special traffic, such as ore,

coal, stone, brick and metal, where the cars can be made to carry

full load in at least one direction. Every railroad of importance

in the United States has spent large sums of money in reducing

grades, improving alignment, and remodeling yards. The weights

of locomotives are being constantly increased, and to get the gi'eat-

est earning power from these locomotives and to secure the benefit

of the large sums expended in improvements of road, it is necessary

to have cars that will carry the greatest possible load without increas-

ing the length.

There is a very large tonnage of ore and coal handled between

the Great Lakes and the furnaces and mines located 150 to 200

miles distant therefrom. The ore is brought from Lake Superior

region in vessels and transported from the various ports of Lake

Erie to the furnaces, from 50 per cent to 60 per cent being for-

warded direct in cars from the vessels to the furnaces without first

being stored at the docks. These vessels a few years ago were of a

maximum capacity of from 2500 to 3000 tons; now they carry as

high as 8500 tons. A quick dispatch is required on the part of the

vessel owner which under conditions prevailing five years ago would

be impossible, but by the use of the 100,000 pounds capacity car it

has been accomplished, and the railroad companies are handling a

much heavier tonnage over the same tracks, and notwithstanding

the earnings per ton mile have been greatly cut down they have been

able to maintain a margin of profit.
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A careful record taken of nearly 200,000 cars handled on two

lines of railway leading from Pittsburgh to two of the principal

ports of Lake Erie shows that it was possible to secure the following

loads for their cars:

Ore 108% of marked capacity
Coal 82%
3,616 of the 100,000 pounds capacity cars showed an average loading of 93%
136ofthe 80,000 " " " " " " " "91%

6,727 of the 70,000 " " " " " " " "97%

Thus proving most conclusively that it was true economy under

such conditions to build cars of greater capacity than 60,000 pounds.

The advantages gained by reducing the length of train for a given

tonnage, which are secured by the use of large capacity cars, are:

1. That the friction and atmospheric resistance are lessened,

and by bringing the moving load closer to the locomotive it can be

handled with greater ease. The increase in the tonnage by the

decrease in the number of cars is shown gxaphically by Figure 12.

2. A less number of cars and locomotives is required to move a
given tonnage, saving interest on capital and car service, and lessen-

ing the empty car movement in the direction contrary to the heavy

traffic movement.
3. The necessity of increasing the capacity of the main lines,

freight yards, and shops is avoided, and at the same time the cost of

switching is reduced.

4. A large saving in wages results from the decreased number of

trains.

It is largely by these means that the railways have been able to

reduce the cost per ton mile to a figure thought to be impossible

several years ago.

So marked have been the economies resulting from the

use of the large car that within the last twenty-five years

there has been an almost complete rebuilding of the equip-

ment. On March 1, 1920, of 2,241,755 cars listed, no more
than 41,896 cars were below 60,000 pounds capacity and only

593,838 below 80,000 pounds capacity. Within a few years

this small remainder will be entirely eliminated. But power-

ful as has been their influence in reducing capital invest-

ment in yard, track and depot facilities, movement, cost, etc.,

their influence on industrial development has been quite as

marked. The building of our great blast furnaces and sim-

ilar plants with their compact arrangement of buildings

and other structures is dependent upon the large car, and
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even in the small industries, local coal yards, etc., their

influence is apparent.

The following statement shows the revenue freight cars

owned by Class I roads, in service on March 1, 1920, and

indicates the extent to which the freight equipment of the

country has been converted into large capacity cars:

Capacity of Revenue Freight Cars, 1920 ^

Capacity, poiinds
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pressed-steel wheels, and of forged-steel wheels are in use

under cars of the heavier types.

The brake apparatus admits of convenient and accurate

adjustment and the old method of hand operation by means

Mifes
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the old hand wheel brake which was usually operated withi

a club. The operating parts of the improved brake, inelud-

f600

1300

to 20 30 40 50 60 70 60 30 100
Ho. of Cars

Fig. 12.—Engine Rating for One Per Cent Grade.

ing the pawl, are fully enclosed in a caiiiig which prevents

sleet, cinders, snow and other material from interfering with
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operation in cold weather. The "empty and load" air brake

appliance establishes a closer relation between braking

power and work to be performed. It will prove of greater

value as the spread between the weights of the empty and

loaded car is increased.

The arch-bar truck was an essential type in the early

days of railroading when most track was in what we would

now deem impossibly bad surface, and when much depended

upon it to accommodate the movement of the truck thereto.

With the modern heavy car trouble resulted from frequent

breakage and difficulty of maintenance. While this was due

to faulty processes and carelessness in manufacture rather

than to type, the arch-bar truck does suffer from being an

assembled structure.

The effort to introduce the more expensive steel casting

side frames led to many derailments and failures. Either

the arch-bar side frame or the steel casting integral side frame

may be designed of ample strength. The effort should be to use

in both the same journal boxes, springs, and brake attach-

ments, and to have all limiting dimensions identical. The

swing hanger type of truck was formerly relied on to com-

pensate for track inequalities, and the good points which it

embodies brought it into extensive use some years ago, but

of late the rigid type of freight truck has largely supplanted

the swing motion style, except for passenger equipment.

The use of anti-friction side bearings to reduce train

resistance is a generally accepted principle in the design of

modern equipment. The type having a polygonal roller

rocker, designed so that the top and bottom bearing faces of

the rocker travel in true parallel planes, apparently solves

the problem of securing efficiency and durability.

The introduction of steel sills has eliminated many of

the problems of the old design of floor frame. The early

designs of steel underframes proved entirely too light.

Thousands of cars built before 1910 had a maximum cross-

sectional area of no more than fifteen square inches in the

center sills, and this, with the light body bolster, led to

frequent breakings. In 1913 the Master Car Builders'
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Association recommended a minimum cross-sectional area of

sixteen square inches, and later in the same year twenty-

square inches. In 1920 they again raised this to thirty

square inches. Many of these old cars were strengthened

by applying cover-plates on the flanges of sills and rein-

forcing plates on the webs of sills. While, of course, the tare

weight should be kept at the minimum, the condition of

freight car equipment, its cost of maintenance, and the loss

of per diem use indicate clearly the errors made in the

endeavor to reduce both weight and first cost. It would

seem that many parts could be strengthened by increasing

weight, with great advantage both to maintenance and

utilization.

With the introduction of cars of greater capacity and

locomotives of greater tractive power, the old light cars are

frequently damaged; the consequent danger, expense, and

delay are forcing their rapid reconstruction or elimination.

The automatic coupling device now in use has eliminated

one of the most prolific causes of personal injuries. The

Master Car Builders' Association has now but one approved

standard coupler, felt to be heavy enough and strong enough

to take care of the most severe service, insure safety, and

prevent break-in-twos.

There is, however, a very general failure to appreciate

the problems involved in the draft appliance back of the

coupler to which it it attached. Not only does it secure one

ear to another, but it must absorb the impact due to move-

ment of locomotive or cars, and transmit the shock grad-

ually and equally to the center sills and delay the full effect

of the blow until the car to which it is attached can, by its

own movement, relieve the pressure. Conditions have been

further changed by the introduction of steel cars. In former

years the wooden cars furnished a great amount of train

flexibility on account of the resilience of the wooden sills,

but the steel cars, with very rigid center sills, have greatly

reduced this flexibility. Again, the tremendous impact of

cars running practically wild in "hump" drilling has raised

problems not yet satisfactorily disposed of. Decidedly it
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here does not pay to save in first cost at the expense of main-

tenance. It is most important to use the most powerful

gears, the movement of which is controlled by friction or

otherwise, made of the best material and properly designed

to secure durability and ease of maintenance, to protect the

car and its lading both in trains and in classification yards.

The framework of the superstructure is now largely

standardized, though some designs seem much lighter and

cheaper than others in general use. There are in the market

satisfactory box car ends which materially strengthen the

body and add durability. Much still remains to be done in

developing satisfactory roof construction.

The "plain" or "bare" car consists of some 13 assembled

parts essential in all construction. The price of the "bare

car" may be taken as uniform for the type for the per pound
weight. For gondolas during the five years 1910-1914, it

was 2.2 cents per pound. "What used to be called "special-

ties," and are better described as "accessories," consist of

some 18 additional assembled parts and add about 11 per

cent to the cost of gondolas. These "accessories" consist

of couplers, draft springs and gear, journal boxes, side bear-

ings, etc. There must also be added cost of engineering,

inspection, and freight from the ear builders' plant to the

purchasing road. To the average prices above, about 147

per cent should be added to give the price of 1918, and since

then there have been further substantial increases.

Figure 13 gives an analysis of cost, number of pieces and

cost of repairs of a typical hopper gondola car.

The freight car and its multitudinous parts have been

constantly the subject of attention by the officers of the

maintenance of equipment department as individuals and in

their organized capacity.

The Master Car Builders' Association was first suggested

by Leander Garey, master car builder of the New York

Central, who as early as 1864 had at intervals called informal

meetings of the master car builders of a few of the nearby

roads. The Association was formally organized at Altoona,
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Pa., on September 18, 1867, and had for its purpose the

advancement of knowledge of the construction, maintenance,

and service of railroad cars and their parts by investigation

and discussion in convention, the provision ot an organiza-

tion through which the members could agree upon such just,

action as might be required to bring about uniformity and

interchangeability in the parts of railroad cars; and tQ

improve their construction and adjust mutual interests

growing out of their interchange and repair. Through its

committees and conventions, officers in charge of car repairs

and construction were brought together, ideas interchanged

and steps taken toward the adoption of various standards.

The interchange rules were designed to secure the com-

pulsory adoption by car owners of detailed standards. Cars

not conforming to these standards were not permitted to be

interchanged and this rapidly brought about the universal

adoption of such as standard axles, couplers, air brakes,

brake beams, wheels, air hose, etc.

One of the outstanding faults of standardization is the

check it puts on development. Fortunately, the difference

in demands in various parts of the country and different in-

dustries has prevented the adoption of any complete design.

End-door openings, wide side-door openings, open-top cars

with hopper bottoms and with flat bottoms, drop ends, etc.,

stimulated advances to meet special requirements. But this

has not interfered with the standardization of practically

every detail that ordinarily wears out or becomes defective

and requires renewal in service (trucks and running gear,

couplers, underframes, and other details) ; so that now these

parts are interchangeable and repairs can be made promptly

without waiting for material from the car owner and without

holding the car out of revenue service or unduly delaying it,

and the quantities of repair parts carried in stock have been

reduced.

As an indication of what has been accomplished in the

standardization of parts, the following comparison is repre-

sentative ;
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1882 1921

Diflferent kinds of axles 56 6
" " " journal boxes 58 6
" " " couplers 26 1
" " " brake shoes 20 1
" " " brake heads 27 1

Even more important than the attention given to stand-

ardization has been that given to the development of special

appliances, notably the automatic coupler, and the constant

improvement in the vehicle in its capacity, strength and

economy of construction, maintenance, and adaptability to

service demands.

69. Provision of Cars,—One of the prime difficulties in

car supply is that no authoritative voice has said what the

responsibility of the several roads is for furnishing the cars

necessary for the movement of traffic. Shall the line

originating the business furnish all the ears for its movement

or shall the intermediate and distributing lines participate

on the basis of their proportions of the gross earnings or the

ton miles produced? Shall a considerable number of lines

remain year in and year out as per diem debtor lines or bor-

rowers, or shall all lines be expected to provide themselves

with equipment adequate to equalize these charges? Until

the American Railway Association, the Association of Rail-

way Executives, or the Interstate Commerce Commission

establishes the obligations of the respective carriers under

such conditions not even a beginning can be made toward

a satisfactory solution.

Equally important is the definition of the duty the

carriers owe the traders in moving the peak of the load.

Much railroad traffic is seasonal and normally the greatest

demand for movement occurs about the tenth of October,

whereas the bottom of the slack season occurs about the

first of June. The average difference between the two over

a period of twelve years was 118,940 cars. This condition

is sharply reflected in the money markets of the United

States, in the typical June the gross burden being about 13

per cent lighter than in the tj-pical October. Where does
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the responsibility lie as between the two parties? Must the

carriers to protect the peak provide 118,940 cars that must

be more or less idle the balance of the year, or should the

traders provide themselves with such elevators, warehouses

and other storage facilities as would more evenly distribute

the movement?

Closely related also is the problem of movement in

periods of high speculation or sudden demands due to vary-

ing, and for the most part local, causes, such as the recent

excitement regarding the coal movement growing out of the

withdrawal of coastwise shipping from the New England

coal trade, a small but very disturbing trans-ocean export

demand, and the desire to escape the increase in freight

charges of August 26, 1920. What equity is there in calling

on the railroads for an on-the-day movement under such

conditions? As an instance of the way the railroads allow

the traders to *'tell the story" to their detriment, the coal

operators raised the rating of their mine production capacity

for 1920 over 1919, and merely by use of the lead pencil

exaggerated the apparent default of the carriers. The roads

should have, and, when necessary, should place before the

public and the public's officers, their own estimates of the

producing and shipping capacity of the traders.

As a matter of fact, no industrial organization in the

country came within seeing distance of the railroads in meet-

ing all demands during the last few trying years. If a rail-

road wished to buy freight cars it could get them perhaps

a year after placing the order, or rails eight months after,

but the cars actually unloaded each day by the traders, if

supplemented by those the traders failed to unload because

of their own lack of facilities, would always take care of the

loads of the next day, and delays in shipments were slight

indeed. I recall that Mr. McCrea said to his transportation

officers, in September, 1900:

We have had a tremendous boom; and we are now getting down
to what I hope will prove more normal conditions ... I do not

believe that any other business of the country was handled so well

during the boom as was the railroad business. Everything to be
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moved was moved and with reasonable promptitude. Take the ear

supply for instance. Taking the United States as a whole, the

empties of two days supply would have cared for all the business

thei'e was. The business, I feel, was handled most admirably and

without congestion and showed the condition of the railroads to be

much better than I think was generally believed. I did not believe

that our lines could handle the business so well and so creditably as

they did, and I believe that what holds good with our lines holds good

over the country.

So far as there was disappointment in the railroad move-

ment in 1920 it was not due so much to lack of cars, equip-

ment, or even of facilities, but to the condition of the roada

when returned by the United States Railroad Administra-

tion, to failure in the human equation, to sporadic strikes

at points that were critical, and to the merchandising prac-

tices of the traders.

The chief difference between the situation of 1920 and

1900 is that in 1920 certain politicians sought to make it a

source of political advantage and certain labor leaders a

source of personal and organization advantage.

The freight equipment includes a great variety of cars

and care has always to be exercised to keep it in balance

with the traffic demand. It would be distinctly helpful if

once each year the American Railway Association, Railway

Equipment Guide, or some other agency were to publish a

comprehensive review of the situation.

Just now the expulsion of the packers from the business

of transporting fruits and vegetables by the Department of

Justice has forced some carriers into joint ownership of

refrigerator and heater car express lines. It is likely that

these jointly owned facilities covering special fields may
expand further for they promise economy and better service

as well as better understanding between the roads.

One would think that on the question of the adequacy of

car equipment, concerning which the railroads have borne

so much public criticism, complete and accurate information

would be at hand. Were each road to furnish in its annual

report a statement of its freight ear equipment as shown on
Figure 14, complete data could be assembled and presented
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in a variety of forms. As it is now we are continually con-

fronted to our discredit with comparisons of the ratio of

growth of ton mileage and the ratio of growth of the number

of freight cars, whereas the ratio of growth of tonnage

carrying capacity of the cars, which is an adequate answer,

is entirely ignored. While the information as to freight

cars can, in the main, be compiled from statistics to be found

in the Official Railway Equipment Register, information as

to tractive power of locomotives and seating capacity of pas-

senger cars is practically unobtainable, and it would be a

great convenience if the various roads would publish in their

annual reports the information called for in Figure 14.

The freight car stock of the country on December 31,

1920, was as follows:

Freight Car Stock in the United States, 1920

Kind Number
Box cars 1,048,762

Flat cars 104,983

Stock cars 80,774

Coal cars 932,986

Tank cars 10,380

Refrigerator cars 59,677

Other freight cars 83,955

Total 2,321,517

70. Engine House.—Rapid increase in the size of loco-

motives has made most roundhouses obsolete, and this is the

more regrettable as many were carefully built in what was

intended to be permanent form. My own practice has been

to run the concrete foundation up as a wall to the window

sill and to use a gravel-covered wooden roof on wooden

posts, broken in two offsetting slopes for lighting, ventila-

tion, and disposal of rainfall. With a fire wall for each eight

stalls this gives reasonable protection against fire hazai;d, is

readily extended, and occasions no heartbreak if it has to

be torn down. I once, at the request of the federal govern-

ment, took the Prince of Pless through the Western Pennsyl-
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vania coke region. The Baltimore and Ohio was then build-

ing a large new yard at Connellsville and, having walked

over the work, the Prince asked why in so large and modern

a construction I was erecting a wooden engine house. I

explained that I had had to tear down many fine structures

built of brick or stone by my predecessors and did not want

to bequeath to my successors any qualms of conscience when
they had to destroy my work.

The engine house should be equipped with adequate

stalls, about one for every two or three locomotives using it,

to take care of the running repair and dispatching work and

it should have a machine bay with suitable, up-to-date fixed

and portable tools. Other important auxiliaries are modern
inspection pits, hoists and overhead traveling cranes running

entirely around the house, drop pits, adequate day and night

lighting, heating and ventilating, with smoke-jacks so placed

as to insure the rapid disposal of smoke, perhaps best secured

by having them lead to a single large stack ; hot water wash-

off and boiler wash-out equipment, power-operated turntable

of adequate capacity and length; material and supply stor-

age and disbursing plant; and various other "shop kinks"

and handy appliances for expediting terminal handling and
repairs in order to reduce to the minimum mechanical delays

and lost use of locomotives.

The work on half the engines entering the roundhouse

can be done within one hour each and covered repair pits

outside the house may be used. The inspecting pits should

have pneumatic tube connection with the roundhouse fore-

man's office for forwarding inspection reports so that assign-

ing repair gangs to the work may be expedited. Against

the possibility of a breakdown on the part of the ash pit

crane, if one is used, a locomotive crane should always be

available. In fact, the locomotive crane, ready for any
emergency and capable of doing many things, must be

regarded as almost indispensable in the operation of any real

locomotive terminal.

Subsidiary shops for light repairs to a limited number
of locomotives can be used to advantage as parts of engine
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houses at the larger intermediate terminals, relieving the

main erecting shop of minor work and furnishing a strong

force that can be economically drawn upon by the engine

house in supplementing its regular "hot-work" repair force.

The delay to engines, where it is necessary to bring over

from the erecting shop a force of repair men or to carry

back and forth the parts for machinery, is very great and

substantially reduces the ability to use the power as well as

entailing costs that should be avoided.

71. Barracks.—Opinions differ widely as to the relative

advantages of the railroad Y. M. C. A. (first organized in

1872 at Cleveland, Ohio, on the Cleveland & Pittsburgh

Railroad) and company barracks for the accommodation

of the lay-over crews. Conditions of size, character, and

growth of the community, the general environment, nature

of runs, and operating conditions, make this a problem to be

resolved by analysis of local conditions. Generally, I have

provided a barracks connected with the engine house so that

the men might, as far as possible, obtain baths, meals, and

sleep comfortably without having to go from under shelter.

Proper sanitary arrangements are too often neglected. En-

tirely adequate lockers will encourage the men to provide

proper dress for all weather conditions, which is a great

advantage in variable climates. For successful administra-

tion great cleanliness and well-selected, well-cooked meals at

reasonable prices are essential.

A further advantage of a barracks is the provision of a

separate lunch room for the shop department heads, where

once a day they may come into intimate personal contact

and exchange information, suggestions, and ideas.

72. Back Shop.—The nomenclature used by the shop

and equipment forces is very loose and conveys no sharp

impression. The work done in keeping the locomotive in

first-class condition for use divides into running and classi-

fied repairs, about an equal amount being spent for each

class during its active life.

The classified repairs are taken care of in a group of

activities, scattered in a variety of buildings or concentrated
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into a few. In their totality they are spoken of as the back

shop, dead work shop, or classified repair shop. This back

shop consists of several units : the erecting shop ; smith and

hammer shop ; iron, steel, and brass foundry ; rod, driving

and truck wheel, axle, pin, shoe, and wedge work; fire-box,

boiler, superheater, tank, cab, and sheet iron work; and

jacket and tin work; etc.

The back shop is a strong fortress of transportation. It

is in connection with the condition and supply of power that

the relations between the transportation and motive power

officers become intimate. The success of the former is

largely conditioned by the intelligence, capacity and fidelity

of the latter, and personal contact between them must be

almost continuous. So long as the back shop, on adequate

schedule, keeps the power in such repair that it is usable

to its full hauling capacity, half of the superintendent's

troubles are behind him and many of his activities secure.

This shop should be located as near as practicable to the

motive power center of gravity of the district which it

serves. In determining this location it is desirable that

locomotives should be brought to and sent out from the back

shop over several different lines, thus distributing the reduc-

tion in tonnage arising from disabled locomotives and from

newly repaired locomotives while being broken in. The back

shop may be expected to take care of general repairs to

locomotives as they come in, and this work should not re-

quire the detention of the locomotive, on an average, over

twenty working days, so that one may reckon on each erect-

ing pit protecting fifteen locomotives per annum. This time

may be shortened by carrying an ample supply of replace-

ment parts, and also by carrying, already assembled, some of

the more important general parts, such as boilers complete

with fireboxes. I have in mind one case where I found 160

locomotives awaiting heavy repairs and requiring firebox

renewals. An analysis developed that we could purchase a

number of complete extra boilers and fireboxes for the vari-

ous classes of locomotives awaiting shop. Extra boilers were

purchased, with the result that the 160 locomotives were
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placed into service in about one-half the time that would

otherwise have been required with much less cost for repairs,

and a much needed increase in available service.

There has been much controversy over the relative merits

of the longitudinal and transverse placing of locomotives.

As a rule the advocates of the longitudinal shop are officers

who are graduates of the technical schools, while those who
advocate the transverse shop have come up from the bench.

Having to build a new shop, I had the subject thoroughly

canvassed and found the reasons for and against each type

to be generally as follows:

The transverse shop has the advantage of a ready move-

ment and distribution of the dismantled and assembled parts

between the erecting pits and the machine shop, and affords

an excellent opportunity for supervision; one trip of the

foreman the length of the shop will enable him to see every

workman. Its disadvantages are outstanding. The opera-

tion of the transfer table is interfered with by heavy snows,

and extensive trouble is experienced with the doors at each

erecting pit. Machine groups and fitting tables cannot be

placed to advantage. The boilers and tanks must be moved
to a separate building for repairs, and all blacksmith work
must be done in another. There is no floor space available

for light repairs or storage of parts, and its use is without

flexibility, the pit space being definitely assigned.

The longitudinal shop has the advantage of bringing the

machine, blacksmith, boiler, and other shops under one roof

and in close relation with the erecting shop, so that the

workmen can go from one to another without exposure in

bad weather. Its disadvantages arise from the inevitable

crosswise movements in transferring materials to and from

the erecting pits ; from the difficulty of supervising the work-

men, several trips the entire length of the shop being neces-

sary to bring them all under view; and from the necessity

of storing wheels and other accessories outside the shop and
later rehandling them.

Where piecework prevails and each man or gang is

responsible for conduct and output, either type of shop may
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be used, but where payment is by time and reliance must be

placed upon the foreman for the industry of the workman,

the transverse shop is definitely superior."

In the hope of working out an arrangement that would

secure most of the advantages of both types, I put up a plant

at Colonic, New York, adjoining the Watervliet Arsenal of

the War Department (Figure 15). The erecting machine,

blacksmith, boiler, and tank shops are brought under one

roof and without intervening walls. All light tools are in

galleries served by cranes. For the transfer table is substi-

tuted a central bay equipped with transfer crane ; the trans-

verse arrangement of the erecting pits is retained ; transfer

and admission to any pit track in the erecting shop is pro-

vided for, as well as the stripping, unwheeling, and storage

of finished wheels and other accessories, and the wheeling

and finishing of locomotives together with the fitting of driv-

ing boxes, eccentrics, etc. The ability to do this work on pits

in the transfer bay increases the capacity of the erecting

shop about 25 per cent.

At one end of the transfer bay, pits are located on every

alternate track which are used for heavy boiler work. The

modern boiler is so heavy that it demands crane handling.

It may be taken off its frame by the crane and brought to

these pits without putting it on trucks or even changing

hitches.

Flues, as removed from the locomotive, are placed di-

rectly in suitable racks and the complete set picked up by

the crane in one hitch and transferred to the flue rattler and

flue machinery. The driving wheel department is in the

transfer bay where all rods, boxes, etc., are removed and

taken to the potash vats, which are located near the wash-

out pit at the entrance of the shop. The wheels are stored

in the transfer bay. All pipe material from each engine is

held in racks placed between the tracks of the transfer bay,

giving clear floor space between the engines on the erecting

pits while still held in sets handy to the engine. Work is

done on wrecked engines, broken frames are repaired, and,

during periods of stress, heavy roundhouse work is taken



BACK SHOP 97

care of in the transfer bay without disarranging the erect-

ing-shop floor or interfering with its work.

The advantages of supervision of the transverse shop

are retained while the nearly square floor plan groups very

advantageously the machine and fitting departments and

reduces the movement of the different gangs back and forth

between the stripping pits and the erecting pits about 35 per

cent. In practice the locomotive to be shopped is brought

over the washout pit just outside the building on the enter-

ing track from the west, having previously been washed by

the locomotive washing outfit so that most of the heavy dirt

and grease is removed before it enters. When it arrives on

the washout pit the water is drained from the boiler and

tank. The locomotive is then pushed on a stripping pit in

the transfer bay, the side rods are disconnected, and ped-

estal binders and such of the pipe work as might interfere

taken down. The locomotive is there lifted from its wheels

by the 150-ton crane and carried down the bay to the point

opposite the pit in the erecting bay where it is to be located,

and drawn into the erecting bay by an electric winch ; or the

engine can be stripped and moved directly to the designated

erecting pit by a 100-ton crane with which each erecting bay

is provided. The locomotive is then set down on the shop

trucks and the work of stripping is completed. Racks are

provided at these pits for storage of piping and parts not

needing repairs. In general, the reverse of this programme

is followed with outgoing locomotives, a separate exit track

along side of the incoming track being provided for this

purpose.

The direct and short movement of parts to and from their

respective repair zones, the flexibility in meeting irregular

scheduling without interference with heavy classified work,

and the advantage in northern climates of little outside

trucking increase efficiency over the transverse or longi-

tudinal shop by at least 10 per cent, and to this is to be added

the 25 per cent greater capacity.

Most careful consideration should be given to the selec-

tion of machine tools, and the work should be carefully
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checked over to determine whether or not it is in sufficient

volume to keep busy a highly specialized and modernly

designed tool. Care should be taken to see that the produc-

tivity of the machine is insured by a proper supply of jigs

and fixtures. In designing new shops the same care should

be taken to secure the advice of interested officers as in

designing a new yard.

It should always be kept prominently in mind that work

done in the roundhouse and erecting shop is but means to

an end. The end sought is the useful work of the locomotive.

We should, therefore, strive for increased mileage between

shoppings and to this end give careful consideration to water

conditions, to day-to-day attent'jn to minor repairs, make
sure that the more important work is first-class in all its

details, especially the work in the boilers, fix definitely a

control over the engines so that responsibility for their con-

dition can always be placed, and, beyond all this, determine

all operations by well-thought-out and adhered-to methods,

and avoid as a plague constant changes for expediency.

73. Locomotives.—The steam locomotive stock at the

present time on the roads that were under federal control

is as follows

:

Present Locomotive Stock op Former Federally-Controlled Roads

Total
Number

Tractive Power,
Average,
pounds

Weighton Drivers,
Average,
pounds

Double-acting cylinders ....

Two-cylinder compound ....

Four-cylinder compound. . . .

Mallet articulated compound

61,336
500

1,300
1,750

30,500
32,000
33,000
79,000

135,000
145,000
148,000
350,000

These are divided approximately as follows

:

Number of locomotives, total 64,886
Number equipped with coal stokers 4,010
Number equipped for fuel oil 3,358
Number coal fired by hand 57,518
Number equipped with superheaters 24,242
Number equipped with firebrick baffle walls 34,824
Tractive power, average, lbs 35,100
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The things demanded in a steam locomotive are reason-

able first cost, reasonable cost of repairs and replacements,

maximum capacity for service within the limitations of

weight, curvature, and clearances, ability to handle the

heaviest gross tonnage at the minimum limitation of speed,

positive control of mechanical operation, economy in fuel

and water consumption, minimum labor for road and ter-

minal handling, minimum number of parts, and an ability to

perform continuous mileage.

Marked progress has been made in the development of

the steam locomotive—largely, however, an increase in size,

weight, evaporating capacity, and hauling power. The prin-

cipal advances since the "Rocket" have been the introduc-

tion of higher boiler pressure, firebox baffle walls, compound
engine, superheaters, and the articulated locomotive. Much
remains to be done to improve the thermal machine efficiency

and reduce smoke, cinders, sparks, and noise. There should

be a closer approach to the degree of refined workmanship
for construction and upkeep that obtains in the machinery

which produces efficient and economical power for other

modes of travel.

The heat that raises the temperature of the water in the

boiler and finally explodes it into the vapor of steam acts in

three ways:

1. The transformation of the molecular energy of a hot

body into the wave motion of the surrounding ether and
the propagation of these ether waves through space is termed

heat radiation. In a locomotive boiler, when the combustion

heat transferred through the firebox plates and boiler flues

and tubes is applied to those heating surfaces directly, the

radiant effect of the incandescent combustible and non-com-

bustible particles that have passed through the minimum
distance is from 20 to 25 per cent greater in efficiency than is

the heat-transfer efficiency when convection only is available.

2, The process whereby the diffusion of heat is rendered

more rapid by the movement of the hot substance from one

place to another is termed convection. In the present loco-

motive boiler by far the greatest proportion of the heat is
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imparted to the evaporating and superheater surfaces by con-

vection. To it we largely owe the ability to generate a boiler

horse power for an average of less than 2 square feet of

evaporating surface.

3. The transmission of heat from one body of high tem-

perature to another body of low temperature by contact, and

from one part of a body to another part, is termed external

and internal conduction.

There is much loss of power through the radiation of the

heat to the atmosphere from all parts of the locomotive

boiler and machinery that generate or contain it. To over-

come this the boiler, firebox, cylinders and cylinder heads,

steam chests, and other radiating surfaces should be properly

lagged and certain machinery parts should be kept polished.

There would seem no good reason why these radiating parts

should be left exposed in the way they generally are with

the resulting fuel and efficiency losses.

The greatest loss of heat is that carried off in the smoke-

stack gases, sparks, and cinders. Adding to this the heat

losses due to combustible material in ash, vapors of com-

bustion, carbon monoxide, and otherwise, an average of

from 25 to 40 per cent of the heat in the fuel as fired is

unabsorbed by the boiler and superheater.

The steam thus generated from heated water varies in

quality, owing to deterioration caused by water carried over

into the cylinders with the steam. The boiler, with a very

small steam space at its top, has the water level close to the

throttle valve, and water from the back-lash or surge after

swinging against the firebox tube sheet is picked up by the

escaping steam. The delivery to the cylinder of dry sat-

urated steam from the boiler is a function of the super-

heater, which, while generally considered a part of the

boiler, has no relation to it in its individual function, which

is to evaporate by heating the 4i/^ to 5 per cent of entrained

moisture in the saturated steam delivered to it.

The use of superheated steam has done more to improve

the performance of the steam locomotive than any change

that has been made in recent years. Superheating is, as the
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term indicates, adding heat to the steam. Since efficiency is

equal to the difference between the initial and final tem-

peratures of the steam, divided by its final temperature, it is

apparent that any increase possible in the initial tempera-

ture of the steam is of great importance. Among its other

advantages is the outstanding one that superheated steam

is most efficient when the engine is working hardest, whereas

saturated steam is at its worst under these conditions. The

superheated steam increases the drawbar pull at 20 miles per

hour about 15 per cent, reduces the amount of fuel used

from 10 to 45 per cent, and saves about 35 per cent in the

water evaporation per unit of power developed. Disappoint-

ment is sometimes expressed that with the installation of the

superheater no saving of fuel is effected. It will usually be

found in such cases that the saving in coal and water that

the superheater made possible has been utilized in greater

steam production and to obtain increased power or increased

speed.

Extended rod-end carriers for the front ends of both

valves and pistons have improved cylinder economy, and

with the use of superheated steam, additional attention has

been given to the waste of steam heat and power at these

points, to avoid reduction in the thermal efficiency of the

locomotive.

At the present time, for every 100 horse power in steam

used, not more than approximately 60 per cent is actually

utilized in producing tractive power. Of the waste through

the exhaust about 75 per cent is more or less economically

employed in producing the draught for combustion, evapora-

tion, and superheat. The ability of the locomotive to furnish

drawbar effort or tractive power is further reduced by the

demand made upon it to supply saturated steam to various

accessories of its own and for train operation. For example,

a modern freight locomotive may be required to furnish

power to operate stack-blowers, coal pushers, mechanical

stoker conveyor and distributor, drifting valve, ash pan
blowing and thawing device, feed-water heater pump, in-

jector heaters, air pump, flange oilers, headlight electric
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generator, grate shaker, superheater damper, hose sprinkler,

fire pumps, and booster engine. Power also has to be fur-

nished to supply a very large amount of compressed air for

use in operating various accessories of the locomotive, such

as the locomotive brakes, train brakes, power reverse gear,

mechanically operated fire door, bell ringer, track sander,

cylinder cock operating cylinder, and the tender water

scoop.

Compressed air is one of the most expensive methods of

transmitting power. Whenever possible the single-stage

system now in use on a majority of the locomotives should

be replaced by the cross compound steam and two-stage air

compressors, with intercooler between the air cylinders. The

cost of furnishing compressed air is from $200 to $600 per

locomotive per annum, based on six hours service of the

locomotive each day and on coal at $2 per ton on the tender.

The substitution of steam for compressed air for many of

these purposes would be economical and would reduce the

drain on the boiler. There are cases where superheated in-

stead of saturated steam might be used.

Steam is wasted through safety valves, and the energy

lost by radiation and condensation. All these represent heat

that does not go to the engine cylinders for the development

of drawbar pull.

Steam is also wasted by improper cut-off for speed and
load conditions, and the use of the throttle valve to control

speed.

Other economical devices in recent practice are steam-

heaters and flue-gas economizers for boiler feed water, and
the outside valve gear accessibly located outside of the

frames and driving wheels and driven from both the cross-

head and an eccentric crank, of which the Walschaert was
the pioneer. Tests made show that valves out of adjustment

are responsible for from 8 to 21 per cent increase in fuel

consumption per ton mile as compared with valves properly

set. These outside valve gears all have the disadvantage of

a constant lead and of being affected by the vertical dis-

placement of the axle. It is interesting to recall that the
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Stephenson valve gear, through its favorable lead for

various points of cut-off, gives one of the best and most

flexible steam distributions for locomotives that we have

ever had.

The exhaust steam feed water heaters have the advantage

of reducing the noises incident to the steam exhausting from

the main and auxiliary engines. Experiments are being

made with a fan driven by exhaust steam for the production

of draught in the firebox. It is hoped to reduce the back

pressure from 15 pounds to 7 pounds when the engine is

working at full capacity ; to catch and return to the firebox

or ash pan, as may be desirable, 95 per cent of the cinders,

while reducing the noise now made by the exhaust steam;

and to provide the equivalent of an automatically adjusted

exhaust nozzle.

Experiments are also being made in the development of

an automatic exhaust nozzle control mechanism, the purpose

being to overcome the present trouble with lack of vacuum
in the firebox and poor steaming qualities of locomotives

equipped with the feed-water heater, also increasing the

value of the stoker-equipped locomotive by equalizing the

combustion rate and preventing the large cinder loss.

The only useful form of friction that may be mentioned

in connection with the steam locomotive is that which occurs

between the driving-wheels and the rails and through ad-

hesion makes possible its motion. The coefficient of friction

of a rail washed thoroughly clean and dried is about 26

per cent. Moisture, leaves, grease, etc., materially reduce

this coefficient. If sand is evenly distributed along the top

of the rail the full coef^cient of friction may be restored.

Sanding devices in use fall short of giving this result by
about 25 per cent.

All other friction, whether from oscillation, concussion,

rolling, wheel flanges and treads, journals, cylinders, valves,

valve gear, crossheads, center and side bearings, coupler

side play, and the like, absorbs a very considerable percent-

age of the power developed by the steam and diverts it from
its useful work. The loss of power in an engine developing
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2000 indicated horsepower at a speed of 30 miles per hour is

about 325 horsepower, or 16.25 per cent.

The locomotive is subjected also to resistance due to

grades, curves, weather, wind, and the inertia of the air

through which it forces its way. When one considers that,

assuming the atmospheric resistance on flat, abutting sur-

faces to be 100 per cent, this air resistance on a double cone,

with apices ahead and back, is only 25 per cent, it seems

regrettable that the shape of a steam locomotive with its

accessories makes the use of relatively smooth outside sur-

faces generally impracticable.

It is false economy to restrict too much the use of lubri-

cants or to employ inferior lubricants that result in excessive

friction ; any apparent saving thus effected is expended many
times over in delays, repairs, and fuel. The cost of lubrica-

tion is but about 0.2 per cent of the total expenses, whereas

fuel and locomotive repairs absorb approximately 10 per cent

each. Nevertheless it is important to realize that oil and

grease are so generally applied or used in an improper

manner that probably no locomotive supplies are handled

as ignorantly and wastefully.

There have been instances both of the breakage of rails

and of their being given a permanent set through the handling

over the track at too great speed of new locomotives with

side rods removed. "While it is not possible perfectly to

counterbalance a two-cylinder locomotive, the lack of

counterbalance is for all practical purposes compensated in

good designing. With the introduction of high-grade alloy

steel this condition will be still further improved. More
damage is likely to be done to rails by running engines with

worn or slid flat spots on the driving-wheel tires.

The "plain locomotive" with its tender consists of some

sixty-five assembled parts essential in all construction. The

price of the "plain locomotive" may be taken as uniform

for the per pound weight. What used to be called the

"specialties" consist of some sixty additional assembled

parts, of which many varieties, differing in design and merit,

are in the market.
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An interpretation has been given the word "specialties"

by demagogues to foster the idea that they represent indi-

vidual preferences of railroad officers; fads and fancies of

extravagance and waste. They correspond, however, with

what in the automobile are known as "accessories." The
substitution of that term for "specialties" bids fair to re-

move one source of embarrassment. They are special appli-

ances for firing, combustion, superheating, steam distribu-

tion, and utilization, feed-water delivery, lubrication, insula-

2(0
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work. There must follow the breaking-in with its cost and

inconvenience, including losses due to hauling reduced ton-

nage. The price curves on Figure 18 indicate the range of

recent years and afford an explanation of the decision of

those whose purpose it is to write down railroad values to

contend for June 30, 1914, as a convenient date for that

purpose.

The use of staggered rail joints in track laying results

in considerable vibration and surging of tenders when first-

class surface and alignment are not maintained. This neces-

sitates, if the danger of derailment is to be avoided, the use

of a flexible type of tender truck that will make it possible

for each wheel always to follow and remain on the rail with

which it is in contact without' regard to any other wheel

in the truck. Figure 19 gives analysis of original cost, num-
ber of pieces, and cost of repairs of a typical freight loco-

motive.

74. Stokers.—There are now between four and five

thousand locomotives equipped with mechanical stokers,

nearly one half of them having been built during federal

control. Those who oppose them assert that stoker-fired

locomotives burn from 10 to 40 per cent more coal than

hand-fired locomotives, including therein the additional coal

burned to produce the steam for operating the stoker equip-

ment; that the cost for stoker apparatus is large; that

repairs range from two cents to four cents per locomotive

mile ; and that they are in bad order so much of the time as

to be a real hindrance.

Those who favor them assert that the repair cost of main-

taining a stoker ranges between $30 and $50 per month, and
from one to two cents per engine mile, and that with a com-

petent crew it should cause no inconvenience. They claim

that any increase in the amount of coal burned is reflected

in more work done, and that it will always be economy to

exchange a dime's worth of coal for a dollar of earnings.

They picture the stoker as applied for the sole purpose of

amplifying the output of the locomotive, the sacrifice, if any,

being justified by ability to obtain maximum capacitjr.
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Freely admitting that locomotives which can be fired by
hand to maximum capacity through sustained periods do not

require stokers, they contend that, where the tractive power

approximates 50,000 pounds, the grate area 60 or more

square feet, and the coal required for sustained periods 4000

pounds per hour, only stoker-firing will enable a full head

of steam to be kept up and the full power of the locomotive

to be exerted ; that by this means may be obtained decreased

traffic density, savings in crews' wages, and reduction in

the number of locomotives used.

The claim is further made that the firing by hand of the

large engines for any considerable length of time probably

approaches the limit of endurance of the men, especially

during the warm season, and that the stoker will afford

relief and will be accepted as a substitute for the second

fireman so frequently requested. I have not regarded with

enthusiasm the introduction of the stoker in view of our

successful experience with many engines burning anthracite

with from 50,000 to 67,500 pounds tractive power and 100

square feet grate area.

Due recognition is not given to the large amount of drift-

ing done in most runs and the small amount of time—10 to

16 per cent—in which the fireman is actually engaged in

shoveling coal into the firebox. When one considers the

number of men on the locomotive available for hand-firing,

a fireman, and always one, and often two, "brakemen, the

interference of labor organizations with management by
undertaking to prescribe and separate the duties of these

men, where it operates to defeat an economical practice or

compel the installation of costly appliances, is a gross out-

rage on the public which has to support the properties.

The difference in efficiency between a skilled and an un-

skilled fireman is as much as 22 per cent. The substitution

of an assistant fireman for the brakeman would afford not

only protection against undue fatigue but opportunity for

apprenticeship and valuable instruction, insuring at all times

an ample supply of trained firemen.

One of the greatest and simplest improvements can be
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effected by increase in boiler pressure, in combination with

greater quantity and better quality of saturated steam pro-

duction, higher and more uniform superheat, and the use of

compound engines.

Further, owing to the small amount of fuel required to

raise the temperature of steam, once the water has been

vaporized, as compared with the fuel necessary to effectuate

the vaporization, the high pressures are obtained at rela-

tively much less cost. A locomotiv.e equipped for generating

350 pounds steam pressure and 300 degrees superheat,

representing a total temperature of about 736.4 degrees

P'ahrenheit, will, as compared with one using 200 pounds

steam pressure and 300 degrees superheat, representing a

total temperature of about 687.9 degrees Fahrenheit, require

an increase of only 18 British Thermal Units, or 1.3 per cent

in total heat in the steam, and an increase of only 48.5

degrees, or 7.05 per cent in the temperature of the steam, to

produce an increase of 150 pounds, or 75 per cent, in the

steam pressure.

The cost per mile of service, including the wage scale

instituted by Decision No. 2 of the United States Railroad

Labor Board, will run about $1,484 per mile of engine serv-

ice, distributed as follows

:

Fuel $0,603

Repairs 0.413

Engine crew 0.280

Enginehouse expenses 0.161

Other supplies 0.027

Total $1,484

This represents a total expenditure of about $41,350 an-

nually per locomotive.

75. Future Possibilities.
—"What then remains to be done

to improve this machine, so vital to the conducting of trans-

portation, and to insure its perpetuation in competition with

other motive power, or means of transport by increasing

train loads, reducing transportation and mechanical delays,

and saving fuel and labor?
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Serious consideration is being given to the possibilities

of improvement in the following details:

1. Steam at a pressure of about 350 pounds to be employed, super-

heated about 300° Fahrenheit.

2. Improved boiler, furnace, and front-end design, and appliances.

3. Greater percentage of the total weight available in adhesion and

a lower factor of adhesion.

4. More efficient methods of combustion.

5. Use of exhaust-steam heater and flue-gas economizer for boiler

feed water.

6. Better steam distribution and utilization.

7. Reduced cylinder clearances and back pressure.

8. Lighter and better-balanced recipi'ocating and revolving parts.

9. Lower heat, frictional and wind resistance losses.

10. Improved safety and time, fuel, and labor-saving devices.

11. boosters, developing 25 per cent additional drawbar pull and
working on trailer wheels or tender truck.

76. Service Power.—The locomotives used in the move-

ment of freight are road, pusher, and yard. The second are

usually taken from the stock of the first, and the yard engine

is frequently a converted road engine.

Progress in locomotive development during the past few

years has been largely in the direction of devices that can

be applied to existing power, so that it is often possible

to transform an existing locomotive into a machine as effi-

cient as one of equal power just out of the builder's shop.

Further, by the substitution of a new frame, eliminating the

pony truck and respacing the wheels to balance the engine,

the lighter road power can be economically converted into

switching power. In this way much further use could be

had out of power currently becoming obsolete.

It is to be regretted that no comprehensive data are

available for the locomotive stock of the country as to the

type, wheel arrangement, boiler pressure, size of cylinders,

weights, tractive eifort, etc. If each company would print

in its annual report a statement as show^n on Figure 14,

many useful deductions might be made.

77. Compound Locomotives.—Twenty years ago almost

every new locomotive had compound engines using steam a
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second time at reduced pressure but in larger cylinders.

Owing to mechanical difficulties and failure to appreciate

the increased work done, the type was abandoned. It has,

however, worked out well in stationary engines and steam-

ship practice, and should be brought to success in locomotive

practice.

The first designer of compound engines for locomotive

use was A. Mallet, a Frenchman, in 1877. They were intro-

duced into this country in 1889 by the Baltimore & Ohio

Railroad, but not until after there had been more than one

thousand of them built and after they had been in use for

twelve years in Europe.

The failure of various types of cross, four-cylinder bal-

anced, and tandem compound locomotives to produce the

predicted economy was due largely to indifferent design,

low boiler pressure, excessive condensation, lack of proper

maintenance and operation, poor fuel, and road failures.

The clearance limitations then existing restricted the size

and arrangement of the low-pressure cylinders, while at the

same time the double-acting cylinder superheated steam

locomotive, giving greater hauling capacity and economy,

diverted attention from this type.

These compound locomotives embodied many advan-

tageous features, such as greater starting and hauling

capacity per unit of weight, less evaporating surface per

indicated horse power, reduced fuel and water consumption,

and boiler repairs; and there seems no doubt that with the

now successful use over a period of years of the Mallet

articulated compound locomotives, their return to favor for

freight service, in combination with higher boiler pressures

and superheated steam, may be expected.

The demand for the utilization of all the expansive power

in the steam before its final exhaustion into the atmosphere

will continue to invite effort.

78. Articulated Locomotives.—I had been much im-

pressed with the possibilities of the articulated locomotive

designed by Fairlie for the 2-feet gauge Festiniog Railway

and had long in vain urged my superiors to utilize its
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features. I had taken advantage of a trip to the City of

Mexico to ride on articulated engines in service on the Mexi-

can Railway, and when I became president of the Baltimore

& Ohio I persuaded Samuel R. Callaway, then president of the

American Locomotive Company, to go to Mexico City with

me to see these engines in operation. Mr. Callaway was very

cordial about it and sent an engineer to Europe to inspect

the engines in service there, including the modifications

made by Mallet. Practically all these locomotives were on

60-centimeter or 2-feet gauge lines, and the adaptation to

American conditions, which was largely the work of our

general superintendent of motive power, John E. Muhlfeld,

was the virtual design of a new type. With it we brought

over the Walschaert valve gear, now (with its modifications)

applied to all new construction but then strangely neglected,

and built the first Mallet in time for exhibition at the

World's Fair in St. Louis in 1904. Since then this engine

has been utilized for the special service to which it is

peculiarly adapted and there are now in service in the coun-

try more than 1750.

79. Wreck Train.—The wrecking outfit is a tool that the

transportation officer will have to use only too often. In

1893 A. S. Vogt, mechanical engineer of the Pennsylvania

Railroad, S. R. Harned, mechanical engineer of the Michigan

Industrial Works, and I were members of the transportation

jury at the Columbian Exposition, and as a group examined

all the exhibits of wrecking outfits and tools, including line

drawings and photographs of foreign exhibitions. At that

time the crane car, with jack arms to prevent overturning,

carried a short pillar and had very little lifting capacity.

We had many discussions over the details suggested by the

exhibits, wnth the result that we ordered a wrecking crane

of the Michigan Industrial Works, embodying those features

we thought applicable, that was the first of the modern high

capacity wrecking cranes. The w^reck train outfit should be

complete and up-to-date in every detail with adequate sleep-

ing and mess accommodations for the crews. I used to feel

that conditions on an operating division could be fairly well
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judged by the time it took to get out its wreck train. We
handled the wreck train much like a fire engine. The wreck

crew was built up of car repairmen and some mechanics and

laborers from the erecting shop. Buzzers were installed in

their bedrooms and actuated at night over a wire circuit by

the train dispatcher. We got out the trains in fifteen min-

utes in the day time and thirty minutes at night, and any

failure to do so was painstakingly investigated. Not only

is good service in this respect a great comfort to the oper-

ating officer, but it may acquaint him with many things if he

will occasionally take a hand himself. I remember once

picking up a box car that had gone down the bank only to

find its lading consisted of one empty demijohn. The car

was an R. Q. C. (Regardless Quantity Car) from Cleveland

to Mingo Junction, and an examination of the records of

loading led to a request for and withdrawal of the service.

Our rule in reporting a wreck was first to give an estimate

of time required for clearing track, and where this was two

hours or more we dispatched no freight trains from the

terminal yards until the track was restored.

80. Snow Plows.—The handling of snow is a work of

importance, the regularity of traffic in the winter depending

much upon the alertness, the industry, and the ingenuity of

the men in charge of snow removal and of the tools furnished

them.

As soon as the depth of snow begins to look threatening,

or as soon as it begins to drift, work should be started and
continuously prosecuted. The flangers and pilot plows can

often be made to suffice, and these can be relied upon when
the snow is not more than three feet in depth. For three

to six feet, and this is the extreme range likely to be dealt

with east of the upper Mississippi Valley and the Rocky
Mountains, various forms of the push-plow are in use. The
plow should lift the snow and throw it aside without crowd-

ing. To that end it is built with square nose, riding but

little above the rail, the upper part V-shaped and carrying

wings for cut widening. For double-track service they are

built right and left hand or the plow is run up one track,
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turned and run back on the other. The machine plows,

which came into use in 1884, are now built in the rotary

type only. Their use is essential where snow becomes hard,

packed or frozen, or exceeds eight feet in depth. They are

machines of great poAver, throwing at running speeds of 6

miles per hour a solid stream of snow 4 feet in diameter,

from 50 to 150 feet from the track. The story is told that in

a cut on the Colorado Midland, when a herd of cattle had

been frozen to death under fifteen feet of snow, the "Rotary"
"went right through the cut, shedding beefsteaks all over the

coimtry.

"

81. Track Inspection Car.—One of the Pennsylvania offi-

cers, coming back from Europe in the 1870 's, brought with

him the germ of an idea for the mechanical testing of track.

He set up an "A" frame in the center of a car over the rear

truck and hung in it, so that it would swing like a pendulum,

a spike maul; on either side and at a calculated distance

from the maul he set up a brass gong. When the car passed

over a joint sufficiently "down" to give through the force

of gravity the required motion to the spike maul it would
swing out and strike the gong. I well recall the first time

the car was run over the New York Division and the satis-

faction with which Supervisor Jim Smith announced that the

gong sounded only once on his district. From this beginning

the engineers developed a fairly satisfactory car for testing

track conditions but it was put to little practical use and

finally dismantled.

The track of the Pittsburgh Division, always hard to

maintain, had got into unsatisfactory condition. The Presi-

dent was coming out on his annual inspection and something

had to be done. I borrowed the old "A" frame device and
installed an air brake reservoir filled with whitewash, which

could be squirted against the rail by means of an electrically

controlled valve. "We ran this car down one track and
back over the other every day for a week, spotting the track

every time the gong rang. The device was crude. We could

not hit the low spot by a rail length or so, and left a mark a

rail length long. But the indication was sufficient for the
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purpose, all the available force was concentrated on line and

surface and we brought the condition of the track up in

short order.

"We then went to work seriously on the design of an

inspection car, utilizing what had already been done.

Placing a lever board over a six-wheel truck, we got electric

contact and circuit breakers over the two outside wheels and

could automatically mark a couple of feet of the inside web

of the rail within 3 feet of the low spot, the apparatus being

set for 1/4 inch depression. When I went to the Baltimore &
Ohio I interested Sellers & Company, makers of instruments

of precision, and further perfected the device and used it to

great advantage, organizing on some of the divisions special

line and surface gangs and not allowing the track to be

surfaced except as marked. All the indications were re-

corded on a single piece of tape, and, by cutting this into

five-mile sections and pasting them vertically over each

other, recurring defects were made apparent and radical

measures could be taken for their elimination. With the

modern heavy rail no permanent set is given after the

passage of a train and some of the old guides that used to

direct the section foreman are no longer available.

While on the Baltimore & Ohio Railroad, I remember once

in Philadelphia hearing first from McCrea and later from

Cassatt that the surface on the Newark Division was very

bad. They paid 80 per cent of the maintenance cost for

rental and they felt that it should be put in more satisfactory

shape. I told them there was nothing the matter with the

track except that it was dirty, the sod line had not been

trimmed nor the weeds scuffed, but the surface was all right.

I offered to run the track inspection car from Pittsburgh to

Newark with their engineers aboard and to bet a red apple

that our track from Columbus to Newark was better than

their track from Newark to Pittsburgh. If it was not, I

would put it in any shape they liked. They took me up
and lost the bet. Both were unusually good judges of

track, far better than I, with more extensive experience.

Here particularly, unless ceaselessly on guard we are sure
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to be influenced by extraneous things and never more so than

in the estimate of track conditions.

82. Dynamometer Car.—Much greater use should be

made of the dynamometer car than is the practice of most

roads. In competent hands it is a sure interpreter of many
conditions and a great aid in bringing harmonious results.

Whenever a mechanical test can be substituted for the

exercise of human judgment it is advisable to use it, subject,

of course, to its economic justification. It is surprising how-

many of our tools and appliances would have to be aban-

doned were they not made "fool-proof."

83. Special Cars.—The transportation people use a con-

siderable number of special cars. More than we, they use

abroad special cars for handling locomotive fuel and cinders

from the ash pit. For the transport of coal, the general gon-

dola equipment is ordinarily used indiscriminately. There

are also: (1) the supply cars used in the service of the gen-

eral storekeeper, (2) the car used by the instructor on the

book of rules, (3) the car fitted up for instruction on the air

brakes, (4) the car for testing the accuracy of track scales.

84. Speedometers.—What I have said in speaking of the

line and surface of track regarding the advantage of substitut-

ing mechanical tests for individual judgment applies in prac-

tically all phases of railroad operation. Very few enginemen

are able to estimate with any reasonable accuracy the speed at

which the train is moving and from that and other causes many
of them fail to handle the locomotive so as to obtain economical

use of steam. For a long time I have been using a reliable

speed recorder, and recently there has been developed a

device receiving its motions from the valve gear reverse

shaft for determining and showing on an indicator disk the

proper cut-off at which the engineman should operate the

locomotive at varying speeds for the purpose of securing the

most economical use and distribution of steam, in combina-

tion with a development of the maximum drawbar pull.

With this same device is combined a speed, time, distance,

and location recorder with a cut-off indicator and recorder,

locked up in a box for inspection at the end of the run.
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With the device: (1) the engineman has at all times before

him on a dial in full view information as to just how he

should regulate the motion gear to produce the most effect-

ive and economical results; and (2) the supervising officer

is furnished a continual check on the performance of the

locomotive and the work of the locomotive engineman as

regards speed, time, distance, location, and fuel consumption

during each run or each twenty-four hour period.

85, Narrow-gauge Railroad.—It may be of interest to

indicate here the debt we owe the men who developed that

now infrequent, but still, under suitable conditions, highly

economical method, of transportation, the narrow-gauge

railroad. There was a time when the management of lines

of narrow gauge were stout advocates of the advantages of

the system, active in its development, and maintained many
of its practices well in advance of those of the standard

gauge lines. The tractive power of the engine was relatively

much greater, and the development of the articulated loco-

motive and many mechanical improvements were the work
of narrow-gauge engineers. The increased capacity of

freight cars and economy in the ratio of load to tare weights

were the results of its practice, while the restrictions of space

compelled the exercise of much ingenuity in the development

of methods for the comfort and convenience of passengers.

The fact was that, for a score of years prior to the intro-

duction of the narrow gauge as a commercial institution,

standard gauge practice had stood still. The new field

attracted many men of imaginative minds, well-trained and

capable, and their activities for a time strongly threatened

the older system. Unfortunately for them, everything they

originated could be easily copied, and, in copying, could be

improved to the extent that the restrictions of the space in

which they were confined were removed.

The standard gauge, so-called, 4 feet 8I/2 inches, is after

all a mere accident, the application to steam transportation

of the wheel arrangement of the highway vehicles of Eng-

land of the early 19th century. The struggles against it, on

the one hand by Brunell with the 7-foot gauge of the Great
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Western, and on the other by the promoters of gauges of 3

feet and 60 centimeters (about two feet), make one of the

most fascinating chapters of railroad history. Were we now
able, in the light of our experience and with due considera-

tion to the volume and character of the traffic to be moved

and its probable growth, to change overnight, as by a

miracle, our entire transportation system and its related

activities, beyond question we should on the one hand

broaden out the standard gauge on our lines of heavy traffic,

and on the other hand apply the narrow gauge in the build-

ing of "light railways."

Since wages have been brought to a uniform basis, and

since the cost of fuel and other supplies is a function of the

work performed, the economic differences in the two systems

are largely confined to the original cost and the maintenance

of the permanent way and equipment. Discussions in the

literature of the subject relate to conditions now long passed

away. In 1902 the National Eailways of Mexico, which had

been operated as a narrow gauge (3 feet) for 20 years,

widened its gauge. The conclusion of its officers, as stated to

me by E. N. Brown, then its president, as a result of their

most careful study, was that the expense of maintaining the

standard gauge was 33 per cent in excess of that for narrow

gauge. In an examination of the matter in 1917, I reached

the conclusion that, under the prevailing conditions and prac-

tices of the present time, the cost of maintenance of way of

the standard gauge is 25 per cent in excess, and the cost of

maintenance of equipment is 20 per cent in excess, of the

narrow gauge (3 feet).

86. Comparison of Steam and Electrical Working.—In

dealing with material things we have to do with three funda-

mental agencies—energy, matter, and electricity. Investiga-

tion in these fields is exceedingly active and we are likely

at any time to obtain great gains in knowledge ; but the pres-

ent views of their nature are as follows

:

Energy.—Energy is the capacity for doing work. Thermal

energy, or heat, subsists in irregular motions of the smallest

particles of matter, which cannot be traced on account of
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the blnntness of our sensual perceptions, while all other

forms of energy are in their essence mechanical and are more

readily recognized in doing mechanical work. We can con-

vert the whole of the energy possessed by any mechanical

system into heat. We cannot perform the inverse operation

and utilize the whole of the heat in doing mechanical work,

though the availability of heat increases with the temper-

ature. Heat is molecular motion; the total absence of

molecular motion is the "absolute zero," approximately

459° below zero Fahrenheit, and has been reached within

2 or 3 degrees in laboratory experiments.

Blatter.—All bodies contain small particles called atoms.

These are complex storehouses of a size so minute that 200

of them must be placed side by side to be seen by the most

powerful microscope known. Their shape is thought to be

spherical. There are about one hundred different species,

differing in size and still more in weight, each having almost

the complexity of a personality. Atoms tend to form groups

known as molecules. The formation or decomposition of

molecules is effected by ''chemical reactions." Both atoms

and molecules have forces of attraction which tend to form

the larger aggregates called "objects," or "bodies." The

substances that do not decompose on heating are capable of

existing in the three states—solid, liquid and gaseous.

Electricity.—There are two "kinds" of electricity, "posi-

tive" and "negative." It is thought that the "positive"

electricity never leaves the atom, whereas "negative" elec-

tricity exists only in the form of electrons which allow them-

selves to be taken away from, or added to, the atom with

relative ease. All electrons are thought to be exactly alike,

spherical in shape and symmetrical in every way, and to be

so minute that their diameter is but one one-hundred-

thousandth of that of an atom, while they are so light that

the weight of two thousand is no more than that of one

atom of hydrogen. It seems not improbable that most of the

phenomena of nature are due, in the last analysis, to electric

attractions and repulsions, unlike charges attracting each

other and like charges repelling each other.
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It is important to keep iu mind in thinldng of electricity

that it is not in itself power but is a convenient means of

power transmission, just as compressed air or a combination

of shafting, pulleys, and belts is a convenient means of power

transmission.

The motive power officers are among the most progressive

of all railroad officers, yet I have often doubted whether they

now have the faith in the steam locomotive that that won-

derfully efficient and adaptable machine so fully warrants.

In comparing the relative values of steam and electric rail-

road working, there has been a vast amount of loose state-

ment hardly justified by the facts and the extreme claims so

attractively and confidently set forth by the electrical en-

gineers seem to have staggered them. Some time since, in

examining the operations of a 2 per cent grade division on a

mountain line, I assembled the following as the important

items for consideration:

87. Effect of Winter TTeafJier.—"While it is true that the

radiation from a steam locomotive is greater in winter than

in summer, reducing its effectiveness, and that the effective-

ness of an electric motor is greater in winter than in summer
because of the lessened tendency to overheat, it is also true

that no difficulty has been found in securing the full steam-

ing capacity and consequent tractive power of a Mallet

engine in bad weather provided the engine is kept in proper

repair and properly handled. The effect of cold weather, in

a particularly bad winter, as shown by the train sheets of a

mountain division much troubled with snow, has been to

produce an average reduction in the engine rating in the

district in question of about 5 per cent for the year. A very

large portion of this has been due to the increased internal

resistance of the cars, and this w^ould affect the efficiency of

the steam and the electric locomotive alike.

88. Ease of Starting of Trains.—It has been claimed that

an electric locomotive can start a heavier train than a steam

locomotive of the same tractive power because of the as-

sumed steadier pull under electric traction. This has never

been demonstrated. When it is considered that the loco-
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motive does not start the train but merely starts the car next

to it, which in turn starts the second car and so on, each

after a perceptible pause in which the slack in the coupler

draft rigging is being taken up, the improbability of this

difference in starting power seems evident. This argument

has been pushed so far as to maintain that reductions of

grade below 0.4 per cent are valueless, on the theory that

an engine will not start on the level a heavier train than it can

haul on that grade. At one time this suggestion was brought

forward with much earnestness. Controversial refutation of

this position is happily unnecessary. One has only to look at

the operations of the Virginian Railway, constructed and

satisfactorily worked on a basis of 0.2 per cent grades.

89. Braking on Heavy Grades.—Through all the reports

emphasis is laid on the ability of the electric locomotive to

brake the train on heavy grades down to a speed of about 10

miles per hour without the use of the car brakes, the pre-

sumption being that it is impossible to brake the train safely

in the ordinary manner. The Baltimore and Ohio has for

many years operated successfully on 2 per cent grades in the

vicinity of Cumberland, one of these grades being 17 miles

in length. At the worst, all that is necessary for successful

operation on such grades is a siding at intervals, on which

the train can be stopped for about 10 minutes, allowing all

heated wheels to cool before proceeding. Trouble from heated

journals is not likely to be experienced unless the grade is

longer than ten miles.

90. Effectiveness of Electric Engine as Compared vnth

Steam Engine.—It is stated that because of the uneven tract-

ive power of the steam compound locomotive, exerted inter-

mittently by four cylinders, it can exert but 93 per cent of

the tractive power of an electric locomotive having the same

weight on the drivers. This is undoubtedly true. Its effect

is either to require a steam locomotive with 71/2 per cent

more weight on the drivers or to increase the steam train

mileage about TY2 per cent over that necessary under elec-

trification. A second disadvantage of the steam locomotive

is the increased weight necessitated by the tender and by



124 SHOPS AND EQUIPMENT

the general design of the steam locomotive as compared with

an electric locomotive having the same driver load.

The train limitation laid down is 80 loaded or 100 empty-

cars. In the event of withdrawal of the number-of-car

limitation of train load, it is theoretically possible, by com-

bining electrical engine units, to obtain more tractive power

under the handling of one engineman and one fireman than

is possible with the steam locomotive. Practically speaking,

the effect of this is greatly to increase the peak load, thus

increasing the cost of the power house and of the electrical

transmission lines. Study of the various reports indicates

that here the economy limit is about reached with the 80 and

100 car train limitations now in effect.

As against these claims for the electric locomotive the

fact should not be lost sight of that steam locomotive opera-

tion has an advantage of flexibility. It is possible to trans-

fer surplus power from one part of the line where it is not

needed to another part of the line where it can be used. This

of course, is impossible under electric operation unless it

extends over the entire property and unless the power houses

have an unjustifiable peak load capacity.

91. Fuel Co7isumption.—Great economy of fuel consump-

tion is claimed for the electric as compared with the steam

operation. This is because of two assumptions:

First, the use of a cheaper class of fuel in the power house

than can be used on a steam locomotive. In the territory in

question there is so great a demand for fuel of all classes

that the difference in the price of the fine and the coarse coal

has practically disappeared.

Second, the type of boiler used in stationary plants is

more economical in the production of steam than the loco-

motive boiler. This is true, but against it must be placed

the loss of power in transmission over very considerable dis-

tances. It seems probable that in the territory in question

the net saving in fuel consumption by the electric system is

almost negligible.

Emphasis is laid upon doing away with delays account

of takhig water, coal, etc. The delay in taking coal will
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occur only once on a trip, and with proper appliances need

not be serious. The delays in taking water may be obviated

by the use of Ramsbottom track tanks.

Emphasis is also laid on ability to use energy generated

in holding back the train on the down-grade to assist in the

movement of trains on the up-grade. It would appear, how-

ever, that, owing to thin traffic and because the force gen-

crated by an engine on the down-grade can be used only

by an engine that happens to be on the up-grade at the

same time, this conservation of force will not amount to

more than 8 per cent. Much of the power so generated is

lost in conversion from mechanical into electrical energy.

When the surplus power cannot be directly utilized, it must

be absorbed by artificial resistance at the power station.

What the expense of this absorption is and whether the

algebraic sum results in a gain or loss through the applica-

tion of the braking power is not made clear by the reports.

By looking with optimism upon all phases of electrical

working and predicating the most efficient installation, and

looking with pessimism upon steam operation, and taking

for contrast a line poorly equipped and badly worked, a very

favorable case may be drawn up for the use of electricity.

A more rational assembling of the elements involved

makes clear the present economic advantages through the

use of steam. Except as a means of ventilation in tunnel

operation or the luxury of passenger trains at large ter-

minals, or in exceptional locations where traffic, physical,

and economic conditions not only indicate but demand
electric traction, I see no reason why the steam engine should

not more than hold its own in the evolution of the future, if

its natural guardians but do their duty.

It must always be kept in mind that hydro-electric power
in any considerable quantity can only be generated in a

small section in the extreme northwest, parts of the states

of Montana, Idaho, Washington, Oregon, and California, in

a still smaller section in the southern Appalachians, parts of

the states of North and South Carolina, Tennessee, and
Georgia, and in the Niagara-St, Lawrence region. Else-
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where, and that means from a traffic viewpoint pretty much
the whole country, hydro-electric power will not suffice to

supply the local demand for lighting and traction purposes.

We must then confine our attention to the generation of

steam by the burning of fuel and that fuel, coal. For while

some petroleum oil is used, its use as a substitute for coal

is not extensive and seems likely never to be extensive.

Even in the hydro-electric plants, there are extreme fluctua-

tions between the minimum and maximum supply due to

weather conditions, and nearly always auxiliary steam

plants are necessary.

Present control of thermal efficiencies results in a per-

centage of effective power from combination internal com-

bustion steam motors, it is claimed, as high as 40 to 45 per

cent ; in internal combustion engines from 25 to 30 per cent

;

at the switchboard of a modern steam electric central power

station, from 18 to 19 per cent ; at the drawbar of an electric

locomotive, from 3 to 5 per cent ; and at the drawbar of a

steam locomotive, from 4 to 6 per cent.

There was a time when stationary engine practice was
behind that of locomotive practice, but of late years very

great improvements have been made, based upon changes in

boiler pressures, which have risen from 125 to 150 pounds in

1898, to from 350 to 500 pounds in 1920, whereas the steam

pressure in use on locomotive boilers has, since 1898, with

few exceptions, remained practically stationary at from 200

to 220 pounds.

Since electricity is used as a means of transmitting the

power generated in a stationary steam boiler, why is it not

so cheap as to put the moving locomotive boiler out of

business? The explanation of the relative efficiency of the

steam and electric locomotives is that the steam locomotive

uses the power from its engines through the direct-coupled

main driving rods while the electric engine must use power

generated at its power house, transmitted over long dis-

tances through an installation of great cost, of a capacity

enabling it to take care of peak loads, with much oppor-

tunity for leaks and losses and with absorption of energy
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through the control of motors through the rheostat and

through the winding of the motors. The investment cost for

hydro-electric power development per horse power produced

is from three to four times that of a steam plant, while for

a steam-electric power development plant the first cost is

from five to ten times as great.

In working the Baltimore & Ohio Railroad's Mount Royal

tunnel electrically (the first electrical railroad installation

I

in this country, completed in 1895) the engine mile cost of

the electric locomotive was about twice the engine mile cost

of the steam locomotive and this ratio still generally obtains.

Think on George Westingliouse. At tlie age of twenty-

two lie brought out the first air hruke; at twenty-five he

patented the triple-valve, the device that, from its beginning,

was and still remains the heart of the air brake systems, his

greatest contribution, giving to America far and away the

best braking apparatus and system in the world. At thirty-

four he organized a sivitch and signal company and two

years later installed the first power interlocking. At forty-

two he patented the first friction draft gear, a type without

which the heavy freight cars of to-day coidd not be handled,

since the reaction, were springs alone available, would make

their use impossible. His interests extended as well into the

fields of steam turbine and gas engines; natural gas; and

the alternating current method of transmission, and devices

making possible the varied uses of electricity. In the history

of Amencan railroads there has been no more active and

competent mind working on these problems, nor any working

more successfidly.
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There is a soul to an army as well as to the

individual man, and no general can accomplish

the full work of his army unless he commands
the soul of his men as well as their bodies and

legs.—General Sherman.
General Wilson has been ordered to report to

you. ... 7 believe he will add 50 per cent to

the effectiveness of your cavalry.—General

Grant to General Sherman, Oct. 4, 1864.

Massena on the field of battle is worth an

Army Corps.—Napoleon.



PART III

ORGANIZATION, FIELD AND STAFF

A corporation of the first magnitude and of the character

of a railroad rests its hope of successful operation very

largely upon organization, discipline, and continuity of em-

ployment.

At all times forms of organizations have swung between

the extremes of great centralization and great decentraliza-

tion, in the railroad service between the departmental and

the divisional organization.

It must always be kept in mind that discipline contem-

plates two attitudes; the person disciplined may be a dis-

ciple, a learner ; or he may be one subjected to punishment.

Both relations contemplate knowledge, capacity, fair deal-

ing, and resolute courage on the part of the officer charged

with administering discipline. There is no more important

function to discharge, nor one to which more care and

thought should be given.

There must be such continuity of service as will insure a

reasonable hope of advancement; and for the entire body a

continuous policy; a history j^ersonal in its character; and an

esprit de corps founded on mutual experience, respect, and

confidence.

92. Organization.—The duties of the officers and men
are laid down in part in the "Organization and By-laws"

of the companies, in the "Book of Rules," in "General

Notices," and in "Orders." It would seem to be advan-

tageous if there could be some more general description of

the organization and the underlying ideas giving rise to it,

a standardization of the titles of all who find place on the

pay rolls, with some description of their place in the organ-

131
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izatioii. their duties, the lino of their responsibility, and the

authority for their oversight and action.

The organization provides the structure for the body. It

coordinates the mutually connected and dependent parts and

processes and forms them into a systematic, definite, and

orderly structure, framed and put into working order for

united action. By means of it there comes into being a body

into Avhich life is breathed, activity aroused, and motion

given by the impulse of management. To be in any real

sense effective it must enable responsibility to be fixed

squarely upon a particular individual, and must provide

power to make that individual pay the price of his short-

comings.

It must possess diversity to cope with the different prob-

lems presented to it by the industries, the regions, and the

people which it serves, and it must have unity in order to be

able to bring all its forces to bear on any particular prob-

lem. And this last has an importance not generally realized,

for the whole is not merely the sum of all the parts, but the

sum plus the interaction of the parts, regulating, inhibiting,

multiplying ther effectiveness and force—a contribution of

management.

The early English railroads were largely officered by men
from the regular army and the organization reflected their

experience. It remains to this day an extreme example of

departmentalism. Under it the lines of authority and

responsibility are sharply drawn and most of the power gets

into the hands of the specialist. As the railroads were

developed in other countries this organization was generally

adopted. The laws of the State of Pennsylvania of June,

1836, regulating the duties and powers of the officers in charge

of the state works, prescribe for the officers of its railroads

substantially the same distribution of authority.

But with us the prevailing opinion has come to be that

the divisional organization, with its great advantage of

broader training and experience for the advancing officer, is

the better. It is not believed that the consolidation of rail-

way properties into large systems takes away to any great
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extent the opportunity for the personal development of the

subordinate officer. There is still ample scope for him to

develop, to originate, and to advise ; as heretofore, plenty

of room for him to show of what stuff he is made.

If the competition is more intense, the reward is surer,

the openings for promotion more numerous. The largo

enterprise offers a better school for training and develop-

ment, and the chance for gaining a i-eputation that is impos-

sible in a smaller field. Particularly is this held to be true

of the division superintendent, who controls all the activities

of his division, who is fui-nished with statements of earnings

and expenses and can form his own opinion as to whether the

things he wants can be afforded.

Figure 21 shows the generally accepted features of rail-

road organization, the portion in dispute being left blank.

Figure 22 shows the typical departmental organization, and

the application of the typical divisional organization to this

disputed portion. It will be seen that with the exception of

a relatively restricted area, the entire railroad organization

continues on a strictly departmental basis.

The object sought is to secure as well as may be that

unity of purpose, plan, and execution to be gained through

centralized control, as well as the benefit of the specialized

experience of the expert, and to coordinate them most effect-

ively in the achievement of the aims inspired by broad

vision.

Objections urged against the departmental organization

are that in the preparation of a plan the designer, while far

enough away to obtain the general vicAv and perspective, is

too far away to be able to conceive the detail ; that at times

conditions change rapidly and unless the designer is imme-
diately at hand to modify the plan the work must stop, or,

if kept going without modification of the plan, will not be

adjusted to the changed conditions. It is urged that

strength and weakness are best shown in emergencies ; that

in emergency the departmental plan shows very great weak-
ness, because of the lack of authoritative coordination of

forces. It is urged, moreover, that because of this lack there
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is often weakness in the ordinary and regular course of pro-

cedure. The stock arguments against the departmental or-

ganization are that it involves a "divided responsibility";

that the officer or employee is responsible to two or more

officers for the same thing ; that differences of opinion as to

the conduct of specialized phases of the work are of con-

stant occurrence upon the several divisions, and that, unless

there is an officer with authority to adjust these differences,

the harmony and efficiency of working are impaired. It is

further urged that when the common authority is far re-

moved and without time to devote to such matters, there is

difficulty in obtaining decisions in time to be of service.

One result of this is that subordinate officers of departments

are prone to neglect work that would greatly aid the other

departments but does not redound to the apparent credit of

the department that has to carry the burden of the cost.

The very fact that the operation of a railroad presents

three distinct phases compels specialization in the conduct

of these phases; departmentalism arises from specialization.

For maintenance of way, maintenance of equipment, and

conducting transportation there must be three sets of em-

ployees. The work of the employees of each set must be

directed by an officer expert in that kind of work. There

must be an engineer maintenance of way, a master mechanic,

a train master. Here are the germs of the engineering de-

partment, the department of rolling equipment, and the

department of transportation. There must be coordination

as well as specialization. The question is at what point in

the operating organization is it most desirable to vest that

authority over the work of these three phases of operation

which will best conduce to their effectiveness. Under the

divisional organization that coordination is primarily vested

in the division superintendent ; under the departmental

organization that coordination is primarily with the general

manager or the vice-president in charge of operation.

There cannot be any hard and fast determination of this

question for every railroad, under all circumstances. The

kind of organization best adapted to the operation of a par-
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ticular railroad will depend upon the conditions under which

its operation must be conducted. On small properties, say

with no more than six operating divisions, the departmental

organization is the more economical and effective, though it

is peculiarly dependent for its maximum success upon the

location of the headquarters with relation to the adminis-

trative unit, and this is of far more importance than the

number of units. The difficulties attending the designing

and execution of plans in general may be met by the assign-

ment of assistants to particular pieces of work, and reliance

upon inspectors to correct irregularities or to meet changed

conditions.

The handling of an emergency may be met by a rule that

the head of the department most affected shall take author-

ity over all forces on the ground, the division engineer in

case of a washout, the trainmaster in case of a wreck, and

that this authority shall extend back to the points from

which the several forces and materials are marshaled. The

operating department of a railroad must be prepared to meet,

without confusion, two classes of occurrences, ordinary, as

well as emergency, and the important test of its strength or

weakness comes not in its ability to cope with an occasional

casualty in a little less time than ordinarily required, but, on

the contrary, in its ability to meet the extremes of prosperity

and adversity to the best advantage of efficiency in the

service of transportation and the stockholders. Financial

straits at times require the prompt control and suppression

of avoidable or deferable expenditures and the concentration

of available resources upon vital requirements; the more
acute this need, the greater becomes the necessity to work
closely to one central plan.

Again, at the crest of a boom, the demands of traffic are

such as usually strain to the utmost the facilities, equip-

ment, and personnel, while the pressure to secure the maxi-

mum operating economy is, and must be, relaxed. The
organization that can successfully adapt itself to these

extremes is not easily to be disconcerted by an occasional

call to meet casualty emergencies.
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As to "divided responsibility," it is an example of the

use of Avords to which different meanings attach. Many
cases of so-called "divided responsibility" are to be found

under both plans of organization. Responsibility is not in

fact "divided" in the sense reprehended; that is, that the

officer or employee is responsible to two or more officers for

the same thing. Rather it is "distributed"; that is, an

officer or employee may be equally responsible to two or

more officers each in his own jurisdiction and to each for

different things. Skillfully prepared regulations will estab-

lish proper relations between the departments even at points

so remote from headquarters as an outlying division, and

where the officer in common control of the several depart-

ments has not time to keep in touch with a disturbed situa-

tion, he might well utilize machinery analogous to that of the

United States Navy organization with its division of inspec-

tion and its board of inspection and survey for ships and

for shore stations, and its special inspecting officers. The

mail and the telegraph eliminate time as an obstacle in bring-

ing matters of importance to the attention of the chief.

Finally, as to one department protecting itself at the expense

of another, it is no doubt true that no man is greatly given

to the practice of advertising his own failures, whether he be

a division department head or a division superintendent in

charge of all departments. The tendency consequently is,

in case of the divisional organization, to suppress reports to

the general officers of those minor casualties that are con-

stantly occurring on the best of railroads, whereas under the

departmental organization, the tendency is rather to exag-

gerate the importance of such happenings as tending to

explain why the department not responsible was unable to

obtain better results. Thus, while tending to reflect on the

efficiency of the departmental organization, in reality it

results in showing up more clearly the actual conditions and

enabling steps to be taken for their correction.

The chief defects of the "two-Czar" system (the division

superintendent and the general manager), as the divisional

organization is sometimes disparagingly called, are the diffi-
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culty of preventing the office of general superintendent from

becoming one of mere record and reference, and the danger

that both the *' Czars" will neglect "transportation," the

heart and soul of the business, and be lured into and lost in

the fields of maintenance. In planning, the divisional organ-

ization is in an advantageous position to fill in the details

but too close to them to be so well able to grasp the relation

of the parts to the whole.

The temptation is great for the divisional officer to raise

higher and higher the standard of perfection in maintenance,

greatly increasing its cost. As a matter of fact, there is

always full recognition that only the exceptional division

superintendent can be an expert in more than one or two

branches of the service. But the advantage of vesting

authority in the man-on-the-ground is very compelling. As
a consequence, orderliness is sacrificed to strength, and the

division superintendent in responsible charge leans heavily

on the staff experts of the general manager for such aid as

he requires.

The practice under both systems is weakened by the

tendency of officers, when promoted, to take over with them

to their new positions many of the duties of the old ones,

partly from habit and partly from a feeling that they can

more efficiently handle them than can their successors. It is

a tendency that should be carefully guarded against.

One of the unfortunate consequences of the working of

the Interstate Commerce Commission, United States Rail-

road Labor Board, Public Service Commissions, etc., has been

to throw upon the official staff of the railroads the prepara-

tion of a vast amount of detailed information for the use

of these bodies and to place the officers in a defensive posi-

tion with respect to their conduct and practice, and, true to

the character of bureaucratic institutions, this has increased

with a mushroom growth until now a very substantial por-

tion of the time of the entire official and sub-official staff is

devoted to furnishing detailed information or to building up
evidence with which to defend the properties against antici-

pated criticism. There are few things that would so
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immediately react to improve the service as well as to restore

a more wholesome mental attitude than by finding some way
to give the supervising personnel more time for consideration

of the problems of moving the traffic and developing or

extending the business.

In writing of tlie officers I have drawn attention only to

their transportation duties and have freely availed myself
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of information from the Pennsylvania Organization; Rail-

road Administration by Ray Morris; Yards and Terminals

by Droedge ; The Train Wire by Anderson, and other sources.

The discussion will be aided by a study of Figures 20 to 26,

inclusive. Some of the minor officers are given extended

notice, but this is because their offices are comparatively

new.

The reputation of the railroad with its patrons and neigh-

bors is made very largely by the division superintendent,

station agent, passenger conductor, yardmaster, and section
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foreman with all of whom they have personal contact. For
many things these men should be given aiithority and

trained to nse it; to say "yes" and "no" promptly, con-

siderately, and courteously to questions arising in the line of

their duties; to be to the public what the public looks upon
them to be, the incarnation of the company itself in the

respective fields of their activities.

93. The General Manager.—The duties of the General

'Manager differ in scope on different roads. On all roads he

is in direct charge of operation and receives reports from
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the general superintendents, who, in turn, act through the

division superintendents. Thus he controls all train move-

ments, and is the responsible authority in cases of delays,

Avrceks, great storms, or of special demands on the com-

li

£ S ^ Vi ^
i

I 1
Irj

£



THE GENERAL MANAGER 145

the safe and economical management of the road. He pre-

pares the necessary rules for the government of his depart-

ment. He appoints its subordinate officers, and is responsible

for discipline among its employees. He estimates the

requirements of the road for rolling stock, both in quantity

and design. He estimates the development of the property

in general that will be requisite to provide for the continuing

growth of its traffic, and for improvements and economies in

operation. In the varied and numerous matters involved, it

is idle for the chief executive officer to attempt much
knowledge of details. The foundation of sound railroad

management lies in attention to the general interests of the

institution and in the selection of men in charge of each

department of the service, competent and faithful to carry

out in the most efficient manner their respective duties. All

his examination of details should be with reference to know-

ing how far he has been successful in this feature of his

administration.

The Staff.—The general manager (or on large properties

the vice-president in charge of operations) is the only officer

on the railroad who has any considerable staff.

Besides the line officers, the general manager is likely to

have, directly engaged in transportation and reporting di-

rectly to him, a general superintendent, chief engineer,

engineer maintenance of way, signal engineer, real estate

agent, superintendent of motive power, master car builder,

engineer of tests, superintendent of telegraph, chief claim

agent, insurance agent, fire inspector, general fuel agent,

purchasing agent, superintendent of stores, dining car super-

intendent, industrial agent, superintendent of car service,

superintendent of personnel, superintendent of police, super-

intendent of safety, chief surgeon, and manager of marine

department.

In the staff, in its make-up, the division of its activities,

the character and disposition of its officers, the scope and
practice of their powers, lie large opportunities for success

or trouble.

A staff unnecessarily large is apt to seek occupation in
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every objectionable way conceivable. The vain are dissatis-

fied, the ambitious tempted to intrigue, the idle hands are

put to mischief. The smallest staff practicable and the hard-

est of hard work make for the greatest security. An alter-

nation of line and staff duty tends to the efficiency of both

services, and such a practice might find useful extension by

giving men an opportunity to serve for short terms on the

many committees and organizations and in activities where

a broad view of a region or even of the whole country may
be had and the practice of other roads studied.

The organization of the Imperial Russian Railways alone

appears to have included an inspector general with duties

corresponding to those of an officer of that title in army
service. Many attempts have been made in this country to

work out a similar service, which has much to commend it,

but so far without the establishment of any permanent prac-

tice.

But the opportunities of the staff go along with the

dangers. The operations of a railroad embrace such a multi-

tude of varied detail that no individual has the time or the

physical strength to give them all personal supervision. For

attention to these details the general manager must depend

upon the staff, which is to the railroad organization what

steam is to the locomotive, the instrument through which he

transmits energy and direction. A knowledge of human
nature is half of the matter and finds a field as important in

the governance of the staff as of the working forces.

Staff meetings have been held on some roads from an

early date. These are, as a rule, attended also by some of

the division officers. The bringing together at headquarters

of all officers, at regular intervals, forms a valuable feature

in the operation of the property. Thus they have the oppor-

tunities of personal acquaintance, exchange of experiences,

and comparison of notes, as well as contact with the chief

operating officers, from whom advice and instruction may be

had on important and perhaps delicate matters, while these

officers, through contact with the men who are engaged from

day to day in supervising the actual operations, are thus
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kept advised of everything that is going on on the property.

Another important staff duty is the system of periodical

inspections through which a zealous watchfulness is exer-

cised to insure that all the necessary precautions dictated

by experience and laid down by authority are thoroughly

and effectually observed.

These periodical meetings and inspections, with the sys-

tematic examinations and instructions in the "Book of

Rules," the "Instructions to Agents," the "Use of Signals,"

"Air Brakes," etc., keep the entire force interested and

attentive. From the very bottom each may contemplate a

field of possible promotion as wide as the service itself, mean-

time receiving a compensation adequate for comfortable

support and assured of continuous employment.

94. General Superintendent.—When operating units of

the railroad grouped together for general supervision be-

come large enough, they are usually put under the control of

a general superintendent. His management involves arduous

and important details, calling for large business experience

and qualifications in judging of men and things.

The work of the general superintendent is very laborious,

since he gets all the hardest problems of all his superintend-

ents and what may be called the primary and direct respon-

sibility of a larger district than any one else concerned in

operating the railroad. He must of necessity spend a great

deal of his time on the road and must keep in constant touch,

not only with his division superintendents, but with their

subordinates, the roadmasters, master mechanics, train mas-

ters and dispatchers, in order to form his own opinions of the

conduct of the company's business. Not the least demand on

his skill is the matter of promotions.

95. Superintendent Car Service.—The superintendent

car service, car accountant, or superintendent transporta-

tion, keeps track of all freight cars on the line at all times,

and of his company's ears off the line. Every freight car

that comes on the company's tracks or goes off them to

somebody else's tracks must be recorded by number and by
the owner's initials, in order that the balance for "hire of
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equipment" may be promptly adjusted and the exact loca-

tion and distribution of cars known to the general manager.

He should equalize the changing needs of different parts of

the system by supervising large car movements from regions

Avhere cars are at the moment abundant to regions where

cars are temporarily scarce. The actual process of collecting

the information about freight cars is a work of great detail,

involving the employment of many men, but its principles

are simple.

96. Superintendent of Personnel.—The superintendent of

personnel should be attached to the staff of the general man-

ager. This has a tendency to create a feeling of respect for

the position among the employees and gives it the dignity

necessary to do business with other officials.

While the scope of the position should be to a degree

advisory, his counsel should be respected in matters relating

to employment, rates of pay, and working agreements. The

action suggested will be based on established precedents and

past practices which it is considered advisable to protect in

the interest of uniformity in operation or for other reasons.

He should make exhaustive studies of all local and gen-

eral agreements governing wages and working conditions,

closely observe the operation of the various rules, with tho

object of inducing a uniform application at all. points, inter-

pret obscure sections, and, when necessary, prepare instruc-

tions for the correct application when departments or

divisions diverge from the true intent of any of the pro-

visions of such agreements.

He should be consulted when local agreements governing

peculiar conditions are contemplated, and should constantly

guard against the establishment of practices, of either a local

or general nature, that might result in restrictions of opera-

tion. He should be available at all times to employees and

officers concerning matters in dispute, grievances, interpreta-

tion of obscure sections of w^orking schedules, and the like.

He should endeavor to consider judicially, without bias or

prejudice, contested questions that are brought to his atten-

tion and when, in his opinion, tho facts sustain the eonten-
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tion of the employees, he should place his findings before the

officer who was responsible for the error of judgment in

order that a repetition may be avoided and the necessary

adjustment made. When his investigation reveals that the

employees' claim is unreasonable or ill-founded, he should

acquaint the employees' representatives with the facts,

clearly and explicitly, to remove any doubt from their minds

as to the justice of the position the management assumes.

Some railroads have defined certain channels through

which employees' grievances must pass, and have organized

permanent committees, composed of operating officials, for

final consideration of such grievances after they have been

handled without adjustment through the prescribed channels

up to the highest divisional head. In his capacity as advisor

the superintendent of personnel will have opportunity to

acquaint himself with the facts in the more serious cases

from the time they are first presented, and, when they finally

reach the officers' committee, he is fully conversant with all

angles of the disputed cases and can explain and offer advice

or suggestions to the other members of the committee. This

plan relieves operating officers of the necessity of investi-

gating details of such cases with the attendant loss of time,

and enables them to devote a larger portion of their atten-

tion to actual operation.

He should study the wage structure and working agree-

ments in operation on connecting railroads and in industries

adjacent to the railroad. He should conduct negotiations

when representatives of the employees present requests for

changed working conditions or increased rates of pay. He
should be assisted in such negotiations by the operating

officers whom the general manager may designate.

He should maintain records of authorized rates of wages

in effect at all points and in all departments on the railroad,

and should be prepared to furnish comparisons. He should

be charged with the responsibility of preventing unauthor-

ized departures from established rates that might create

inequalities in payments for similar services. He should

investigate the necessity for recommended adjustments in
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rates, increases in normal force, and acquaint the general

manager with his findings.

He should be prepared to represent the general manager

at all conferences with officials of other railroads, industries,

boards, etc., for consideration of revisions in agreements

covering wages and rules governing working conditions with

employees, and related subjects.

Another important duty of the superintendent of per-

sonnel is the supervision of employment, and his approval

should be required before applicants are permanently em-

ployed. In this capacity he should pass on the various

physical and mental examinations to which applicants for

employment are subjected before their permanent employ-

ment is authorized. He should be charged with the investi-

gation of applicants' service records with previous em-

ployers, and should also make inquiries concerning their

character, ability, etc., in the towns where they have resided

or were employed. His advice should be sought when
changes are contemplated in supervisory positions and be-

fore men are selected to fill newly created positions of this

character.

He should maintain a file containing a complete and

accurate service record of every employee. All promotions,

transfers, resignations, dismissals, leaves of absence, assess-

ments of discipline, etc., should be reported to him as they

occur. These data should be indicated on service records

in order that they may be maintained currently.

His records should instantly show the normal force at

any point or in any department, arranged occupationally,

with number, names, occupations, etc., of employees under

each foreman, hours of assignments, turnover percentages,

and reasons therefor; they should answer, in short, any

question that may be raised concerning the personnel of the

railroad.

He should conduct an employment bureau, classify appli-

cations for employment, investigate the sources of labor

supply, and be prepared to assist in filling vacancies as they

occur. The division officials, however, should be directly
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charged with the responsibility of securing sufficient labor

to prevent interruption of operation.

He should investigate the facilities and operation of rail-

road Y. M. C. A. buildings located on the system where em-

ployees are accommodated when the service compels their

absence from home terminals.

He should supervise the actual operation of barracks,

restaurants, sleeping quarters, and rest rooms that may be

maintained for the accommodation of employees.

He should supervise the equipment and operation of

camps for the housing and feeding of casual labor when
the exigencies of the service demand that type of help, and

the operation of boarding camps used by traveling gangs.

He should take measures to insure that proper sanitary pre-

cautions are observed, outline plans for the economical oper-

ation of commissaries, and record the cost of operation.

Requisitions for additional equipment of this nature should

bear his approval before purchase is authorized.

He should direct the detail work incident to pension,

benefit, and welfare plans.

In brief, the superintendent of personnel should be an

authority on the provisions of all wage and working agree-

ments ; he should exercise jurisdiction over employment, and

his constant ambition should be to increase efficiency

through the medium of a harmonious coordination between

the employees and the management.

On many railroads this officer is assuming a position of

major importance. He should constantly study the problem

of how best to provide and perpetuate an official staff to con-

duct the management of the enterprise, and to infuse into

that staff from top to bottom a spirit of loyalty, not only to

the purpose of the enterprise and to the policies adopted to

carry it out, but also to the officers who form the policies and

transmit them. Above all, his aim is to create and maintain

esprit de corps, a spirit of team play in the entire organiza-

tion, the officers both of the staff and line, and the men.

97. Superintendent of Safety.—The superintendent of

safety makes detailed inspections of shops, machinery, tools,
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appliances, rolling stock, stations, yards, bridges, tracks, etc.,

for the purpose of locating unsafe conditions. He observes

working methods and practices, bringing faults to the atten-

tion of the local officer in charge, or to the proper depart-

mental head, for consideration and correction.

Other measures taken by the superintendent of safety

and his staff to stimulate and sustain interest in accident pre-

vention are to

:

1. Keep an authentic classified record of all personal injuries -which

may be drawn on for the instruction and warning of employees.

2. Give frequent talks to employees on safety, urging them to exer-

cise care in the performance of their respective duties that j^er-

sonal injuries may be averted.

3. Issue safety bulletins for the infonnation of officers and employees

generally.

4. Prepare statistics and other data for the information and guidance

of safety committees.

5. Attend division and shop safety committee meetings.

6. Review reports of all safety committee meetings for the purpose

of:

(a) Making proper acknowledgment to the chairman of the com-

mittee submitting the report. Commending and criticising

the work of the committee and its individual members.

(6) Checking closely the business of the meeting to see that

recommendations are properly handled without unnecessarj'

delay.

7. Attend all meetings of the general safety committee, acting as its

secretai'y, preparing the agenda, sending out the notices of the

meetings, and supervising the preparation and distribution of the

minutes, etc.

8. Arouse and sustain interest in accident prevention and measures

intended to reduce the hazards incident to railroad operation.

The method commonly used of arousing interest is to hold

public safety rallies at the larger centers attended by officers

and employees and their families. At these rallies motion

pictures illustrating conditions and practices that most fre-

quently cause personal injury are shown. Addresses are

made by local officers, and the aims and purposes of the

safety movement fully explained by the superintendent of

safety. It is also customary to include some entertainment

such as music and singing.
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After interest has been aroused, safety committees arc

organized on each division and at the larger shops. These

committees are composed of the local officers and employee

representatives from each branch of the service affected.

Each committee has a chairman who is the highest local

officer; the superintendents being chairmen of the division

safety committees, and the master mechanics or divisional

car foremen chairmen of the shop safety committees. The

employee members of the committees are appointed by the

chairmen for periods of six months. At the end of six

months, after the first committee has been organized, and

each succeeding month thereafter, the chairman appoints

from the same branches of the service such a number of new
six-month service members, necessary to fill the vacancies, as

will bring about a complete change of membership overy six

months. A member whose term of office has expired becomes

an honorary member of the committee. The committees

meet once a month, at which time each member reports any

unsafe conditions or practices which he has noted, and offers

suggestions for their correction. Items that can be and

should be corrected are corrected by the local officers, if

within their authority. If not, they are reported to the

officer who has jurisdiction. These committees aid in stim-

ulating and sustaining interest. Each member is required

to make a monthly report showing individual activities and

accomplishments during the period between meetings. On
these reports appear the items, both conditions and practices,

corrected or warned against; the reports are read aloud at

the regular meetings after which they are handed to the

chairman for forwarding to the superintendent of safety.

Booklets outlining the safety committee organization and

suggestions for the prevention of accidents and pamphlets of

instructions to members of division and shop safety com-

mittees are supplied to all committeemen.

Periodical reports are made to the general manager
giving details of work accomplished.

98. Police Service.—Following the Civil War and the

depression in business after the panic of 1873, there devel-
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oped a number of persons unemployed and unemployable,

who moved about from place to place supporting themselves

by begging and petty thievery, popularly known as tramps.

Their ranks were constantly recruited from discouraged

thieves and other criminals. The hordes were much in evi-

dence around railroad yards and water tanks and freight

trains until the beginning of this century.

As a division superintendent I became interested in free-

ing the property of my division from this nuisance and

menace, and developed a police force for the service which,

working continuously on a thought-out plan, accomplished

its object. Later, as general manager, I expanded the force

to cover the entire property and increased and systematized

its duties. This police service was organized to protect the

property of the company against carelessness, negligence,

malicious mischief, depredations, and fire ; to guard travelers

against pickpockets, thieves, and gamblers; to guard the

traffic from theft or "loss and damage"; to assist in gather-

ing facts in cases of personal injury or other claims; to pre-

serve order upon the premises of the company and upon its

trains ; to aid in quelling disturbances that might arise ; and

to uphold and enforce the law in so far as the company's

interests might be involved.

The service consisted of a superintendent of police, in-

spectors, captains, lieutenants, patrolmen and watchmen.

The superintendent was in general charge, and the inspectors

reported to and received their instructions from him and

acted as his assistants.

The captain of police is a division officer responsible

for the proper guarding against depredation, fire, or tres-

pass upon the company's property or that entrusted to it.

He maintains order at stations and in yards, assists the con-

ductor in maintaining order on trains, and furnishes protec-

tion for the pay car. He investigates all burglaries, rob-

beries, and other crime in which the company's interests may
be involved and uses every endeavor to apprehend the per-

petrators. He keeps a record of arrests and a property

book with a complete description and account of all prop-
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erty, money, or other valuables that may be reported stolen,

of all property recovered and its final disposition. He must

be familiar with the state laws and municipal ordinances

affecting the railroads.

He has the supervision of the men of his force, arranges

and lays out their work, instructs them regarding it, stations

them at such places and assigns them such duties as he may
deem expedient. He must know from personal knowledge

that their duties are properly performed and that they

understand the rules and regulations. At suitable times he

calls them together for inspection and instruction.

He makes and transmits all reports of the operation of

the police service on his division and is responsible for the

issue, use, and return of all clubs, badges, and other equip-

ment issued.

99. Division Superintendent.—The division superintend-

ent is immediately responsible for the proper movement of

cars and trains and the economical administration of the

business of his division. One man can personally supervise

from 100 to 500 miles of road, depending upon the volume

of traffic; divisions are usually from 200 to 400 miles

long.

The division superintendent is expected to know every-

thing, and is not supposed to need any sleep. He must be

ready at any hour, day or night, to go to any part of his

district where there is trouble, and to go there quickly, and

he will almost invariably have to take the first authoritative

action, in the case of fire, or flood, or strike, or train wreck,

although he will keep headquarters fully advised by wire

of what he is doing. In a crisis, questions concerning his

authority seldom arise in any organization ; he is supposed to

be the strong, responsible man on the ground, no matter

what happens. The division superintendent should be en-

trusted with very considerable discretionary powers in deal-

ing with the people among whom he lives and with whom he

is in daily communication, and should be held up to the

public as the immediate authority in all matters of enduring

interest to them and invested with power corresponding with
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that position. It is a mistake to make him a mere link in a

chain of officials propelled by motive power a thousand miles

away.

Among the most important of the executive functions of

the division superintendent is discipline, and it is one that,

except in minor matters, should not be delegated to the

trainmaster nor to any other subordinate officer. The super-

intendent should know better than any man in the division

the rules of operation and the consequences of disobeying

them. He should patiently investigate in person the causes

leading up to every accident and apply the preventive rem-

edy without fear or favor. He is the best judge of the

discipline suited to each particular case. He must take care

to get past appearances down to realities; and in dealing

with his men he must keep in mind the difference, the very

searching distinction, between reputation and character. He
must study the relations of cause and effect. They are sel-

dom sharply distinct but flow together as a stream, the effect

of a preceding cause being itself the cause of a succeeding

effect, and frequently the proper relations are difficult to

ascertain. The situation is much helped by the fine attitude

of the men and their habit of truthfulness and frankness in

investigations.

Of great importance also is the spirit of loyalty, and for

the encouragement of this spirit the division superintendent

is in a particularly advantageous position. The thing that

enables an organization to function in security is loyalty.

There must be loyalty, not only to the company and to the

service in general, but to each immediate superior officer.

Every officer of every grade is justly entitled to the cordial

support of each of his subordinates. He will deserve it if he

respects their office himself and demands that respect from

others. Without it no management can be successful. The

immediate superior is the one most competent to judge of the

qualifications of his men and he will be the first to speak the

good word that so often turns the scale when promotions

are considered.

T have served in a great variety of positions in the rail-
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road service from rodman to president. I have always felt

that the most desirable of them all, certainly in the vigor of

life, is that of division superintendent. Here one knows per-

sonally his subordinate officers and men, their character,

disposition, and conditions, their ambitions, hopes, and fears

;

he knows the customers of the road, their strength and

weakness, prosperity or decline ; here he can originate

projects and follow them through to completion. Under the

divisional organization especially he is more nearly master

of the situation and of his own fate than in any other office

in the service.

In the joy of the action lies the sense of any action. The

ground of a man's joy is hard to hit, but to miss the joy is to

miss all. Nowhere, I think, may that joy be so successfully

sought out as in the activities, the power, and the responsi-

bilities of the division superintendent.

100. Train Master.—The train master is an outside man.

He has no office duties of consequence, but is expected to

keep on the road almost constantly, observing locomotive

performance under service conditions, studying the work of

the trainmen and forming opinions about their fitness, and

acting generally as the eyes and ears of the division superin-

tendent. He must be an optimist and a diplomat to handle

the independent crowd who serve under him. No matter

how serious the situation, he must not show fear or nervous-

ness. Should he show anxiety or confusion, his men will

become alarmed and lose confidence. If he demonstrates his

ability to do the right thing at the right time, they trust him

implicitly. He only can resist their wdles, which are many,

by the calmness of his demeanor, and retain their confidence

by undoubted ability. The work of the mechanical depart-

ment and of the transportation department are intimately

allied, and the train master is the expert observer for both,

although reporting to the division superintendent. The

units of the transportation service are the station force, the

yard crew, and the train crew. Sometimes all and always

two of these fall under his immediate control.

Assistant train masters, in the performance of their
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duties in the districts assigned, often have the same author-

ity as the train master. On many roads they are the outside

men, the train master handling from his office the movement

of the traffic, the instruction, examination, and discipline of

the men.

101. Master Mechanic.—Each large railroad shop is in

direct charge of a master mechanic. He is the officer directly

responsible for all local repair work, reporting to the super-

intendent of motive power on standard designs and methods,

and to the superintendent, general superintendent, or gen-

eral manager on the daily requirements of the operating

department. He is assisted by a shop foreman, who conveys

his instructions to the force of mechanics, carpenters,

helpers, etc., and sees that they are carried out. He is also

assisted by a roundhouse foreman and consults directly with

a road foreman of engines, whose duties overlap those of the

trainmaster on the mechanical side of operations.

102. Engine-house Foreman.—The engine-house foreman

reports to the master mechanic, and, under his direction, sees

that the engine-house is kept clean and in good order; that

the workmen perform their duties; that the supplies are

economically used ; that the engines are prepared for service

promptly and that they are in good working order and

properly equipped ; that they are inspected and cleaned

and reported for repairs when necessary; and that engine-

men and firemen are ready for duty at the required

time.

He must comply with the orders of the road foreman of

engines with regard to the assignment of engines and engine-

men and firemen.

103. Road Foreman of Engines.—The road foreman of

engines reports to the superintendent. It is his duty to ride

on engines; instruct enginemen and firemen in the perform-

ance of their duties and in the economical use of fuel and

stores; see that engines are in good working order and

properly equipped; know the proper tonnage rating for each

class of engine and report if more or less than this tonnage

is given them; familiarize himself with the qualifications of
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enginemen and firemen ; and report any violation of rules or

neglect of duty which may come to his knowledge.

He must consult with the master mechanic and engine-

house foreman respecting the condition and requirements

of the engines.

104. Yardmaster.—The yardmaster leads an eventful

life, one that requires alertness, precision, and accuracy.

Thousands of cars, occasionally broken and always break-

able, come in irregular flow. Every unusual incident hinders

him, but none helps him, for his work is movement, his

danger is blockade. Always the cars are to go forward, for

his bailiwick is simply a part of the main-line movement,

slightly expanded for his work of breaking up and mar-

shaling trains.

A blockaded yard means a blocked road, an absolutely

useless, expensive tool, and this the yardmaster can make
in a day, not necessarily by doing the wrong thing, but by

not doing enough. Nor can he merely watch and wait ; this

is fatal; he must do something vigorously and keep going

without admitting an impossibility. The ideal man for this

work should have an aptitude and ingenuity for meeting

small and great emergencies, something quite beyond the

ability to follow rules. In a big terminal the difference in

value between a good yardmaster and a poor one may amount
to a president's salary. The yardmaster who is competent

to handle a difficult situation is not always estimated at his

full value.

The yardmaster should keep a log of the ordinary acci-

dents, unusual weather, inability to obtain necessary road

or yard power, injuries to employees, obstructions on track,

in fact, anything that interferes with the smooth working of

the yard.

To gain and hold the support of his men, the yardmaster
must have their confidence and respect. This v/ill be given

him if he is a man of good character and knows his business.

In manner he. should be quiet and unassuming, but in con-

duct just and firm. When the position of yardmaster has

been satisfactorily filled things move smoothly. The yard-
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master, like the general in command of an army, must above

all things retain his composure and control his temper, if

only for the effect on his subordinates. Little can be ex-

pected of men during disturbed times -when they sec their

leader "rattled" and going about in an excited manner,

talking and gesticulating wildly. The habit of suppressing

visible signs of emotion or chagrin may be difficult to acquire

but it is one that should be cultivated.

The yardmaster must have his organization in such shape

as to require but a small proportion of his time to be spent

indoors. He should have a free hand to come and go at will,

and occupy his mind with the larger and broader proposi-

tion, while not overlooking the smaller. It is his duty, and,

during the season when his yard is heavily taxed, his salva-

tion, to know all he can possibly learn in advance of heavy

and unusual train movements to prevent being caught in a

state of unpreparedness. Close scrutiny of the work at a

transfer station, a manufacturing plant, a shop yard, may
develop a feasible and advantageous change in his plans.

Consolidation with other work will sometimes make possible

a saving of half a day's work of a locomotive, a slight

change in the track layout, or the addition of a switch or two

in the yard of some private industry may make possible a

reduction in locomotive service. Frequent interviews with

the managers of the manufacturing plants and other indus-

tries requiring special switching service will often suggest

plans whereby work may be cut out to the benefit of both

corporations.

An inefficient officer cannot succeed; one who is com-

petent cannot succeed without the cooperation of his fellow

workers. The spirit of "the company for all, all for the

company" is an essential to success as are the two rails

upon which the wheels roll. In such an intricate under-

taking as the working of a large yard organization, method

and system are indispensable.

105. Division Operator.—In many important respects

and in all matters associated with the management of the

trains, the division operator is the right-hand man of the
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superintendent. A suitable recognition of the importance of

the position will have a valuable effect in elevating the char-

acter of the train service and in promoting its efficiency.

The telegraph and telephone may be viewed as holding to

the railroad relations analogous to that of the nervous sys-

tem to the body. From the center of intelligence and

authority they carry information and instructions to every

member. They keep in motion the whole body, which, with-

out this, would be in a measure lifeless. Their ceaseless and

healthful activity is all important, and as a failure of the

nervous energy is to the human frame, so to the railroad is

a falling off in the vital force operating through the train

wire

106. Chief Dispatcher.—The chief dispatcher frequently

acts as car distributor for his district. He compiles at a

fixed hour each day, from information furnished over the

wire by the station agents, a statement of the number of

loaded cars awaiting movement in each direction, the num-

ber held for unloading, and the number and classes of

empties, the number of cars requiring loading, their destina-

tion, and other information necessary to form a judgment.

He should keep well advised as to seasonal movements and

their amounts, as of fruits, vegetables, etc., and should have

a painstaking estimate, obtained through several hands and

estimated in various ways, of the real capacity for car load-

ing of coal mines and industrial plants of different kinds.

It would be well for him to keep a schedule of his final

estimate in his office where it should be open to the inspec-

tion of all shippers, many of whom are extremely jealous

and suspicious of each other and prone greatly to exaggerate

their own capacities. He should, too, keep constantly in

mind that a car is not simply a car. Its ownership should

be respected, its capacity and class economically utilized.

Not only will a highly intelligent discharge of these duties

bring great returns to his company, but it will give a sense

of security, confidence, and satisfaction to the shippers that

will be a tower of strength in time of trouble. He should

carefully study the government and local weather reports
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and make frequent readjustments of the tonnage rating as

these conditions make it necessary.

107. Train Dispatcher.—The train dispatcher holds a

most important position as respects safety of life and prop-

erty. He perhaps may do more than any other official to

secure it by care, or endanger it by lack of vigilance. His

relations to economy, too, are important. As the time of

locomotives, cars, and employees, and of persons and things

carried, is of value, delay avoided is money saved.

Train dispatching, it is said, was originated in 1851 by

Charles Minot, general superintendent of the New York and

Erie Railroad, when he issued from Turner's (now Harri-

man). New York, the first train order transmitted by tele-

graph. A tablet, erected by Mrs. E.' H. Harriman, was

unveiled at Harriman on May 2, 1912, to commemorate this

highly important contribution to transportation practice.

(Figure 27.)

It cannot be too strongly insisted that the man who
issues train orders should make it his special business and

should have no interference from others. The hours of duty

and the question of other occupation must depend upon the

frequency and constancy of the demands of the work

specially in hand. Upon a busy road, where the trains are

run much on orders, safety as well as efficiency will be best

promoted by excluding other occupations and everything

that may distract the attention.

The office where this work is done should be separate

from others, and should not be subjected to the visits and

conversation of outsiders or of employees Avhose business

does not call them there. The dispatcher should be a pro-

ficient operator. He may not himself transmit orders, but

must be able to read all that passes on the wire, in order to

have an intelligent understanding of what is going on. He
should be thoroughly acquainted with the location and

length of the various sidings, the grades and curves, the

capacity of the engines, and other matters which may affect

the movements of the trains he has in hand, and some experi-

ence as conductor will be of value. He should be a man of
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Tablet to Commemorate First Telegraphic Train Order.
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» more than average ability, of good judgment, clear head, and

^ strictly temperate habits.

The train dispatcher may do much to assist the yard-

master by insuring the regularity of incoming trains;

promptly moving trains out of the yard as they are reported

ready; by moving fast or manifest freight trains into the

yard in advance of a number of slow freights that may have

become bunched ; and by moving the trains so as to keep the

terminal well supplied with power.

The train dispatcher's mind constantly is occupied in

watching the movements of trains, noting the unoccupied

room on each of the side-tracks, and considering the possibil-

ities of the locomotives and men on different portions of the

road under varying conditions of weather. Amid a contin-

ual clamor of detail he must be instantly ready to lay aside

a subject that has been claiming the utmost concentration of

mind, and to turn with the same careful consideration to

another. If his trick is a busy one he should be supple-

mented with a good copying operator, and in all cases be

surrounded with such protective measures as may be avail-

able.

108. Division Agent.—I had not been long a division

superintendent when the agent at one of the important

stations died. In considering his successor and the various

transfers and promotions made necessary, I realized how
little knowledge I had of the available men and that it was
the particular business of no one to have this knowledge.

This led to the development of the office of division agent,

now a recognized position on many lines.

The division agent, under the direction of the division

superintendent, has supervision over the station forces. He
should see that they are kept down to a proper minimum
consistent with business, that they are competent and effi-

cient, and that loyal cooperation is maintained between

them. From time to time he should make a careful cheek of

station overtime with a view to the elimination of as much
of it as can be avoided.

He should spend a considerable portion of his time in
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visiting and inspecting stations, checking stationery and

supplies to see that no unnecessary stocks are carried

;

should see that the office and freight house equipment is

sufficient to meet the needs of the station and is kept in good

repair ; and should acquaint himself with the general con-

ditions of all stations as to buildings, surroundings, etc., see

that they are properly maintained and the work in connec-

tion therewith performed promptly and efficiently.

He should instruct the station agent in his duties, par-

ticularly with reference to the requirements of the various

rules, regulations^ circulars, tariffs, etc., and should see that

the proper records are kept and required reports promptly

rendered.

The division agent should also do everything possible to

insure friendly relations between traders and the agent and

station forces, as well as complete cooperation between the

station and yard forces. He should keep in touch with ship-

pers in an effort to secure heavier loading of cars, elimina-

tion of orders for cars not absolutely needed, especially

duplication of orders at junction points, and the more

prompt release of cars by consignees. He should see that

only sufficient cars are ordered and furnished transfer and

freight houses to meet their absolute needs, and that cars

are loaded, unloaded, transferred, and handled promptly by

the station forces, all with a view to eliminating, as far as

possible, car detention, both by traders and by the railroad.

Briefly, the division agent's function, as a member of the

superintendent's staff, is to relieve the superintendent of the

detail of station supervision, keep him informed as to condi-

tions, and do such other work as may from time to time be

assigned to him by the superintendent.

109. Division Accountant.—The office of division ac-

countant is an innovation in accounting organizations.

Because of the fact that this position is not generally known,

it is quite likely that his prerogatives, difficulties, and

potentialities are not fully appreciated nor understood. One

of the primary motives in creating this office was the desire

to pi gee a responsible accounting officer as near as possible
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to the seat of divisional operations, in order that such opera-

tions might be correctly described and stated in the

accounts.

Prior to the installation of the method now in vogue, the

primary accounting was usually performed under the juris-

diction of chief clerks in the offices of the superintendent,

master mechanic, division engineer, and others. The details

gathered were reported to the central office, which was at

times very far removed from the points Avhere transactions

were actually performed. It was found that this practice

(instituted years ago when no extensive rail systems were in

existence and when traffic was relatively light) not only

placed unusual burden on technical operating men, but, fur-

thermore, the facts were not correctly reflected in the final

returns, officers and clerks in the central accounting office

failing to portray the operations correctly through insuffi-

cient knowledge of transactions.

This officer, a division staff officer, may be considered as

the ''adjutant" of the auditor of disbursements. The selec-

tion, instruction, discipline, and development of his staf¥ are

left almost entirely to his own personal initiative. Among
the many and varied accounting duties on the division under

his supervision may be mentioned

:

1. Proper keeping of time in all departments of the company.

2. Verification of reported time, and the preparation therefrom of

pay rolls for the various employees of the railroad.

3. Recording of receijit and disposal of material, and actual verifica-

tion thereof.

4. Verification of invoices.

5. Preparation and rendition of bills for collection, and verification

of charges made against individuals and companies for services

rendered by the company or benefits received therefrom (ex-

cepting, of course, transportation and services incident thereto,

which are covered by published tariffs).

6. Issuance and enforcing of instructions governing the reporting

of transactions.

7. Proper distribution of charges and credits for labor, material, etc.

8. Assembling and recording of all data necessary for the proper
recording and reporting of operations.

9. Preparation of balance sheet, monthly, and other periodical re-

ports, special reports and statistics, etc.
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He should be prepared also, in addition to the above, to

deliver to division officers an intimate explanation or inter-

pretation of the operating results as indicated by the

accounts. He also should make his own deductions from a

survey of the records in his possession, and whenever it is

found that the accounts reflect an unfavorable result or an

uneconomical operation, it is his duty not only to report such

a condition to the division officers, but also to give them the

benefit of any plan or thought he may have by way of

improvement.

The object sought is the absolute reliability and correct-

ness of the statement of results. Division officers should

appreciate that, through conferences or other means, the

division accountant must be kept constantly informed of all

transactions, some of -which obviously w^ould not ordinarily

come to his attention, yet all of which he needs if he is to

draw confident conclusions. Failure to report transactions

or details of time-work or material affect the accuracy of

the accounts and may be even more misleading than a de-

liberate misstatement.

110. Supervision.—I have already endeavored to set out

my ideas concerning the organization, the duties of the

several officers, and what is required of them. The super-

vision they exercise is for the purpose of giving effect to

this authority to the end that the purpose for Avhich the

railway was brought into being may be accomplished.

When the merest beginnings have been passed it is organ-

ization alone which makes growth possible. The mass can

only be energized and made to function when its parts are

combined into a coordinated whole, so that the ideas of a

responsible chief may be transmitted through all its parts,

however numerous and distributed they may be, and his

plans be given effect. The organization undertakes to lay

down the duties and authority of each officer and man and

their relative responsibilities thereunder.

The supervision is designed to secure the performance of

the duties of the officers and men under its control. Only

through supervision can organization be given vitality. We
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must then take care to maintain both the integrity of the

organization and a high standard of supervision.

The control of so large a body of men, so widely scattered

and working under such a wide variety of conditions, can be

maintained only by supervision and by discipline, not merely

in the sense of master and disciple, where one sits at the feet

of the other to receive instructions, but in that of discipline

as a system of rewards and punishments, a condition control-

ling our relations with nature and indispensable in organiza-

tion. For such is the constitution of man that there is

always a small but dangerous minority against which men
hold their property, their lives, their freedom, and their

religion itself at the price of the jail, the penitentiary, and

the gallows.

It were well if the officer spent sufficient time with the

work under his control to acquaint himself fully with the

circumstances under which it is conducted, the ability and

disposition of the men and their mutual relations. Not only

will this bring him in personal touch with them under con-

ditions in which it is most valuable, but the men will have

the personal acquaintance and the assurance that their work
is understood by their superior officer.

While division superintendent I instituted the practice

of having each train dispatcher ride a freight train over

his district every other month, signing the train orders with

the engineman and conductor. This gave the dispatchers

opportunity to see just how the various trains did their work
and the difficulties they had to contend with, to see the con-

ditions at the several telegraph offices, and, riding some trips

on the engine, some trips in the caboose, to see a great deal

of the men with whom their official relations were so

intimate. A like practice of other officers in their own fields

may be followed to advantage. It is important that this

association be known for just what it is,—avoiding anything

that savors of surveillance or spying. When I went to a

yard, whether by day or night, I went first of all to the

office of the yardmaster and found some reason for being

there ten or fifteen minutes, talking with him and looking
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over his records, well knowing that by the end of that time

every man in the neighborhood would know of my presence.

I then took either the yardmaster or one of his people and

went over the work I had in mind. Much may oe accom-

plished in this way. I recall once going through a terminal

yard at night to find the work badly delayed by the re-

handling of a large number of no-bill cars. I first had a

track designated on which they were put currently out of

the way and then devoted myself to eliminating the causes

of delay. Some of the cars were from connections and we
arranged that the bills should come over with the cars;

some of them were from our own stations and were delayed

by the practice of not taking impressions of the waybills

until all had been made out; this was corrected by taking

impressions every hour of all bills made. As a result, the

freight house office force got away earlier, the yard men
could work with precision and confidence, the business was

done more economically, and the cars dispatched earlier to

their destinations. So far from resenting my inspection as

an unwarranted intrusion, the echo I got was that they

wished I would come oftener.

The men are very quick to appraise the true value of their

officers. Men have scant respect for an officer who is incom-

petent, but an abiding confidence in the man that "knows
how," who plays no favorites, who is quiet and unassuming,

thoughtful and sympathetic. It is possible also to build up

a very strong personal relation by some sympathetic interest

in the home life and interests of the men. And no oppor-

tunity should be neglected to do so, because this is of great

benefit to the men, the officer, and the company. Very great

care should be exercised in the promotion of men, especially

in the class of officers. A man may be incomparable as a

lieutenant but possess none of the qualities of a captain. He
may shine in the second rank only to be totally eclipsed in

the first. And mistakes in this field are serious; in all kinds

of climbing, as Catalani said of singing, it is far more easy

to get up than to come down.

I am frequently asked what I think of the railroad as a
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field for the employment of college graduates and perhaps

cannot do better than to give here my reply to a recent

inquiry

:

Acknowledging your letter of March 27, 1921, my own belief is

that the complexities, as well as the scope, of the matters handled by
the railway officers in the higher executive positions are now such that

these positions are not likely often to be filled other than by men
who have had such an orderly training of the mind as is secured

through a college education, though there will happily always be

those coming up in the service who, through correspondence schools,

private reading, and by recourse to other agencies, will similarly fit

themselves for the discharge of their duties.

I have also felt that the railroad service offered a splendid oppor-

tunity to the virile type of man who enjoyed an outdoor life and

intimate contact with his fellows, and that the service would be

immensely benefited could a stream of men of this type, Avho had had

football, baseball, or crew and other athletic training, be inducted.

I have introduced a good many of these men into the service, and

almost without disappointment. On the Delaware and Hudson we
have taken most of our men from educational institutions contiguous

to our own line, such as Rensselaer Polytechnic, Union, and Lehigh,

and occasionally men from Rutgers (where I am a Trustee), whom
I had personally met.

But if one is aspiring to the position of an officer he

should recognize that neither physique nor education -will

suffice ; he must beyond these have character and personality.

111. Methods in Administration.—The ancients looked to

find in their leaders a sound mind in a sound body, and the

dependence of success upon the possession of this iiecessary

sound body is not sufficiently appreciated. Huxley claimed

that no man could reasonably expect to lead in his profes-

sion unless he could, as occasion demanded, work sixteen

hours a day for a week at a stretch, throwing into sharp

relief the necessity of maintaining a reserve of energy.

We should subject ourselves to the same sort of pains-

taking periodical inspection that we give the locomotive.

The teeth, the eyes, the arches of the feet, the internal organs

should at intervals of two years, and oftener after the age of

forty years, be gone over by competent specialists. Mean-

while care should be given the body and abuse of it avoided.
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The teeth should be thoroughly brushed morning and

night with a narrow brush, the eyes protected with glasses

where these are needed to correct defective sight, proper

exercises taken to prevent the arches of the feet falling down.

The food should be thoroughly masticated and not swal-

lowed until it has been reduced to the consistency of a thick

soup. The gastric juice will digest chunks of meat in the

stomach but the starchy foods must be thoroughly wet with

the saliva in the mouth, and while some liquid should be

sipped at each meal, none should be taken in the mouth
while chewing the food. The ashes and sparks of the loco-

motive are an indication of the importance of the disposition

of the waste products of the body, itself a heat machine

which should be the subject of the same systematic and

regular attention, and since the skin is perhaps the most

extensive of the organs of elimination and of regulating body
heat, great pains should be taken to keep it clean and its

pores free.

When you go to bed, go there to sleep ; do not lie in bed

thinking or reading; and when you are called, turn out "all

standing," as the sailor men say, and begin at once the

routine of the day.

If yoii can train yourself to ten minutes of vigorous exer-

cise in the setting-up movements of the army, or those recom-

mended in the books on the subject such as "The Daily

Dozen" by Walter Camp, they will keep the muscles supple

and the blood in good circulation. William Muldoon, who is

perhaps the best conditioner in the country, trains his

patients to take their bath in one minute, divided as follows

:

ten seconds in which to wet the skin thoroughly, twenty

seconds in which to soap thoroughly every part of the body,

ten seconds in which to wash off the soap and water, twenty

seconds in which to dry the skin. On retiring, the clothing

should be neatly and systematically arranged and hung up,

that it may be aired and dried out during the night, and so

that dressing in the morning may not be delayed. Andrew
Carnegie once told me that he took his morning bath and

dressed in five minutes. He always was a fast worker, but
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here at least is a mark to shoot at; if you cannot hit the

bull's-eye, you ought at least to keep on the target.

It is well to keep at the head of your bed a pad and

pencil. Frequently you may wake up with the solution

clearly in mind of some problem you have been thinking of,

or with some suggestion growing out of the activities of the

preceding day which in the morning it may be impossible to

recall. It should be noted down while available. The mind

can only remember by free or by direct association. The

working of the subconscious mind is a fact well known to

psychologists but not yet well understood. That it may per-

form valuable service is, however, clear.

As a rule, those who have the habit of reading read too

many books. It is far better to have a few and to live with

them. I try to read only such books as I may own. As I

read, I freely mark the margin of pages where the ideas the

author is developing are most clearly stated. When I have

finished the book, I turn back and read all the marked para-

graphs and sometimes do this several times at short inter-

vals. If the book is one I do not want to keep, I frequently

remove the cover and separate the book in parts of a size

convenient to carry in the pocket, throwing the parts away
as read. We read far too slowly ; with a moderate amount

of definite practice and with a conscious effort to improve,

the speed of reading may be increased from 50 to 100 per

cent with gain in the comprehension of the ideas read.

During the past thirty years much attention has been

given to reading processes. One of the latest works on the

subject is Silent Reading, by John Anthony O'Brien, from

which the following is largely taken.

In studying we repeat and recapitulate, and, as the mind

is exercised in thinking and feeling, the rate is necessarily

slow and naturally demands additional time. But, where the

object is rather to gather thought from the printed page, to

"get the gist," to get the central thought to answer certain

specific questions, to secure a certain point of information,

the ability to read with speed, and yet with understanding,

is of fundamental importance.
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All instruction in reading is in oral reading, and this

method, involving an elaborate functioning of the physio-

logical mechanism of vocalization, is relatively slow. And
this training in oral reading, which lasts throughout all the

grades of the elementary school, seldom, if ever, functions in

after life. While for the silent type of reading, which one

is obliged to use almost daily both in school as well as sub-

sequently, the school makes no attempt to train. The dis-

tinction between the two types of work is fundamental and

cannot be emphasized too strongly.

In oral reading the general mechanism of speech involves

concomitant movements of the lips, tongue, inner palate,

pharynx, and vocal chords, each word with its several

syllables is separately pronounced, and so habituated do we
become to an early training that many in silent reading may
be seen to move the lips and repeat all the muscular efforts

of the oral method with its slowing up of the rate of reading.

The first effort then to improve speed is to eliminate this

serious handicap, and practice in reading without articula-

tion should be diligently pursued. The second great fault is

that much of the time consumed in apparent reading, is, in

reality, lost through unconscious wanderings of the attention

and fruitless day-dreamings. How much of the time seem-

ingly spent in the reading of a book is actually frittered

away in listless lounging and idle woolgathering, especially

if the subject matter is rather heavy and somewhat uninter-

esting, is difficult to determine; but that it is considerable

the experience of most readers leaves no room for doubt.

Finally, there are three factors influencing the rate of

silent reading. First, the speed with which the matter may
be understood. The initial step is the breaking up of the

slow plodding habits of reading best accomplished by prac-

tice in rapid, silent reading, until that type becomes habitual.

The core is the process of perception, the actual seeing or

visualization of the printed words. When the eyes are held

quite stationary, only about five letters will be "unequiv-

ocally clear," and the plodder as he reads a line will make

perhaps ten distinct pauses, while the rapid reader, with tho
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trained advantage of grasping what he sees somewhat indis-

tinctly, will make but two or three. The effort then should

be to so widen the span of attention as to grasp three, four,

five, six or even more words, if possible, in a single fixation.

It is then of the first importance to develop and widen the

perceptual span, or at least to make more effective use of it.

Second, the eye does not move regularly along the

printed line but jumps from one point to another, pausing

at each point. These pauses vary from 8/50 to i/^ second

in time, and average roughly y^ second.

Third, the eye, in moving along the line, does so with

some uncertainty, and, with the slow reader, on an aver-

age stops twice to go back to make sure that the meaning

of the passage has been grasped, and these "regressive

movements" are even more time-consuming than the

pauses.

Probably the chief reason why comparatively few readers

have acquired the habit of rapid, silent reading is because

of the general failure to recognize the possibility of greatly

increasing one's rate and consciously to strive to secure the

value of such a habit. Fordyce says that ten minutes' daily

practice doubled his speed in reading in a single year. Hav-

ing got rid of the handicap of vocalization, having acquired

the habit of fixed attention, development of speed in silent

reading is, in reality, reducible to the more effective utiliza-

tion of the perceptual span in reading. This involves ability

to acquire a regular and uniform or rhythmical motor habit

of reaction for each line, and lessening the number of fixa-

tions rather than shortening the average duration of the

fixation or an elimination of the regressions.

Not only is silent reading more rapid than oral reading,

but rapid, silent reading is also superior in point of compre-

hension of the matter read, such readers often showing 40

per cent superiority over slow readers in quality of work.

Earnest efforts should then be made to acquire a speed in

silent reading of fifty pages per hour as a minimum.
In reading a newspaper it is well not to place too much

reliance on the headlines. They are usually written by an-
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other than the writer of the article and often bear little

relation to its contents.

Since we owe all our progress to the work and example

of certain great men, the careful reading of biographies will

be both an inspiration and reassurance, and perhaps not

directly, but yet by implication, answers will be found

therein to many of the perplexities of life. Literary men
generally unite in including among the great human docu-

ments of this character the Autohiograpliy of Benjamin
Franklin. Franklin was one of the very great Americans.

You may well read his own study of his life.

While our native make-up determines to a large extent

what we shall become, yet rarely does anyone utilize or

develop to t"He fullest extent such measure of ability as he

may possess. The laggard can find little consolation in the

hope of redeeming himself later on. The chief source of

waste in all mental work is the reluctance in beginning.

This is best overcome by putting one's self into physical sur-

roundings and into a frame of mind requiring at least a mini-

mum amount of voluntary effort. Have a customary place

to work, in surroundings with as few distractions as possible.

It is very certain that there is an uncalculated waste of

energy and a still more prodigal waste of time in most of

our mental work. Vicious habits of dawdling are easily

acquired, which, unless corrected, have their effect through-

out life. Don't dawdle and think ''I just hate to do this,"

but begin at once and in earnest. Organize your ideas, with

reference to all the elements in the situation. As soon as

possible put your ideas in permanent form, telling them to

some one else in connection with other related materials or

situations.

In handling your office work find out w^hether you suc-

ceed better by beginning in the morning Avith the hardest or

the easiest task and determine your method accordingly.

Personally, my rule is to take up first the thing I find hardest

to do and work that off. Arrange that by the time you reach,

the office the mail clerk has all your mail on your desk

sorted in accordance wdth your instructions. You will find
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it of help if you make it your practice to dispose of a letter

before laying it down. I allow no mail to be laid on my desk

'after I go out for lunch. If anything comes in later that the

chief clerk thinks of^sufficient importance, he brings it in

and talks with me about it.

Too much time of the officers is devoted to handling cor-

respondence—not that there should be any reduction in the

number of letters written, or in the statements to be pre-

pared ; it may well be that an increase in these will produce

better results. What I do suggest is that the work should

be done by the clerical staff. It were better that the officer

write no more than six or eight letters daily, and these

should consist largely of letters initiated by him rather than

of replies to letters received. The general run of letters, as

well as of statements, should be handled by his aides. The

officer should have his time free to study the matters which

affect the economic operation of the property, to instruct

properly those whose work he may directly supervise, and

to transact business with those who deal with the company.

Keep constantly before you that the first thing to do is

to look ahead ; the second, to try to get good ideas ; the third,

to arrange your work in such a way that when you do any-

thing you will not have to do it in a hurry.

The aim of every man should be so to discharge his

duties or so to do something beyond them as to win the

approval of his superiors. I recall Mr. McCrea discursing

with J. T. Richards, with whom I had served, the disappoint-

ment and embarrassment caused him by the failure of one

of his younger officers. Mr. Richards said to him, "You
have got a good man in Loree. If you can't keep him busy

send him back to me." I have always felt inspiration in

the estimate Mr. Richards gave of me.

Almost the first work that I did in the railroad service

was the overhauling and reindexing of the file in the

engineer's office in which I was employed. In 1897-98 we
put all the files of the engineers' and superintendents' offices

of the Pennsylvania Lines on a uniform basis of indexing

and established a "dead file," a duplicate of the "live file,"



176 ORGANIZATION, FIELD AND STAFF

to which was removed all correspondence covering subjects

permanently disposed of. The results were so satisfactory

that I endeavored to extend the system to the offices of the

general officers, but found it incapable of expansion. I then

arranged to have W. H. Williams examine the methods gen-

erally in use in business concerns and railroad offices both

here and abroad, and to make a study of the Dewey Decimal

System. The result of his studies is the index which he

developed and published, which has proved effective where

introduced, and is now in very general use. A good file i»

an indispensable condition of successful office administra-

tion.

You should make every reasonable sacrifice to accumu-

late a sufficient fortune to safeguard your future and insure

personal independence and freedom of conduct. The man
on a fixed salary is under a serious disadvantage, his income

is known to all his family and the tendency is to live up to

its last resource. For a number of years my wife and I

struggled valiantly with this important problem and without

any considerable success, when quite by accident we stum-

bled upon a method that was ease itself. I put in a savings

bank account on the day I received my pay a fixed per-

centage of it and left it undisturbed to benefit by the rapid

growth of compounding interest accretions. The balance I

deposited in a national bank and this checking account was

the only one we ever thought of as holding our disposable

funds, and it seemed always quite ample for our wants.

Later as my business experience broadened and as oppor-

tunities offered for investment, and the use not only of cash

but of credit, these savings were available for that purpose.

I made my first borrowing, when near forty, using my de-

posit books as collateral. I think I have never been out of

debt since. In any large amounts, money must be earned

with credits, and by this I do not at all mean to suggest

speculation, though something may be said on both sides

of legitimate speculative enterprises.

The future of the race is bound up in the use we make of

our leisure ; advancement depends on willingness to devote
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four to six hours' time each day to self-training in addition

to that occupied by the details of the day's duties. Roughly,

twenty-two years are required to master the technic and

detail and the sweep of a business enterprise. No one, aside

from those possessed of genius or of unusual talent, may
expect to win, in this field of endeavor, the goal of his

heart's desire at an age much younger than forty-five.

One of the most common of mistakes made by the

younger officer is, in hope of advancement or increased com-

pensation, to move about from one service to another. Much
of success depends upon association, and if one is fortunate

enough to find himself in a group of the right sort of men
he should be loath to sacrifice that very great initial advan-

tage.

112. Intercompany Arrangements and Standard Prac-

tices.—The treatment of company organization would not

be complete without a glance at the history and character

of intercompany arrapgements. Quite naturally the

methods adopted by the stronger and more progressive com-

panies were copied by their less energetic neighbors, and,

where matters of mutual interest Avere involved, they were

disposed of by arrangement between the companies imme-

diately interested, Avhether tAvo or more.

Perhaps the most pervasive of the practices of this char-

acter were the arrangements necessary in putting into effect

time-tables. To avoid disposing of this matter by corre-

spondence and by telegrams over a period of several weeks,

informal meetings were arranged of railway officers con-

nected with the operating departments for the purpose of

arranging the details of through time-tables and connecting

times, and these came to be known as time meetings, time-

table conventions, etc. The earliest record of any meeting of

this character available is that of a "meeting of general

superintendents for the arrangement of a summer time

schedule," held at the Southern Hotel, St. Louis, Mo., on

May 14—15, 1872. Twenty-three lines were represented by

35 delegates. The only business transacted was the forma-

tion of a "summer time schedule," to take effect on June 2,
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1872. The "Proceedings of Time Meeting," held at The
"Windsor, New York, on April 4, 1875, show that 24 roads

were represented by 36 delegates. On motion of J. Til-

linghast, general superintendent of the New York Central

& Hudson River R. R. Co., W. F. Allen, editor of the

Travelers' Official Guide, was elected permanent secretary of

the convention. Mr. Allen was a son of Col. J. W. Allen,

who was well known among railroad men of his day, and
all of whose sons subsequently engaged in railroad work.

W. F. Allen was educated at Episcopal Academy, Philadel-

phia, and in his earlier days was largely employed in rail-

road construction, carrying forward the work which his

father had begun. It was principally through the ability,

pleasant personality, and diplomatic capacity of Mr. Allen

that this and the successor organization were developed and
machinery brought into existence that has done much to

stimulate the development of American railroad practice

and standardize it in its best condition.

At the fall meeting the organization was given the per-

manent title of General Time Convention. While meetings

were held in the spring and fall of each year, the business

was limited to the arrangement of schedules and the fixing

of the time on which they were to take effect, until, on

October 13, 1881, the question of the adoption of a uniform

system of standard time to govern the running of trains was

brought before the Convention and referred to the secretary

with instructions to report upon the same.

At the same time the question of the continuance of the

meetings of the Convention arose, and the following year it

was submitted to the members by circular. The opinion was

practically unanimous that it was very desirable that the

organization should be maintained. It was felt that nearly

every road had some change of time to make and that these

meetings afforded the best machinery to reach an under-

standing regarding such changes ; that the conventions were

a source of much pleasure and instruc'tion ; that valuable

acquaintances were formed and opportunities offered for

officers to compare notes and exchange views and experi-
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cnces; and that harmonious and closer personal feelings

were promoted.

The adoption of a standard time on October 11, 1883, was

followed later by the adoption of uniform train signals, and

these by uniform telegraph orders and general rules.

Through the activities of Mr. Allen an organization called

the Southern Railway Time Convention met on October 29,

1877, at Barnum's Hotel, Baltimore, Md., Mr. Allen being

elected secretary. Its business was limited to arranging for

schedules and fixing the dates on which they were to take

effect.

The existence of two organizations developed certain dis-

advantages, the additional work taken on by the General

Time Convention having to be acted upon separately by the

Southern Railway Time Convention and only after it had

been completed by the former organization. The General

Time Convention of October 8, 1885, after giving considera-

tion to the situation, passed the following resolutions:

Whereas, The original object for which this Convention was
organized was to arrange for the moving of through trains between

Eastern and Western points, and the determination of the date for

making general changes in time schedules; and

Whereas, During the past three years other subjects of interest

to all railway lines in this countiy, such as Standard Time, Uniform
Signals, Uniform Train Rules, etc., have been discussed at the meet-

ings of the Convention, and advantageously acted upon; therefore,

Resolved, That in addition to the subject of through trains and
general changes of time, the General Time Convention take up,

discuss and formulate recommendations upon such general subjects

of mutual interest to the operating departments of our railway lines

as may be brought before it.

Resolved, That a copy of these resolutions be forwarded to the

managing officers of the operating departments of all roads in the

United States and Canada, with an invitation to participate in the

proceedings of the Convention.

Resolved, That the Secretai'y be directed to transmit a copy of

the Proceedings of this Convention to the Southern Railway Time
Convention, with a request that they give general consideration to

these resolutions, and invite their cooperation.

Committees were appointed by both organizations, who
reported that they believed great advantages might be de-
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rived from an organization composed of the members of the

two organizations and they therefore favored their con-

solidation. Accordingly, on April 14, 1886, both conventions

met at the Grand Hotel, Cincinnati, and, after being formally

convened, adjourned, sine die, to meet in joint session. Where-

upon, the meeting being called to order at 11.30 a.m., and

the committee on permanent organization having presented

rules of order and the committee on nominations having sub-

mitted its report, a recess was taken until 2.00 p.m., when

the convention reassembled and the representatives of 54

companies signed an agreement pledging their respective

companies to membership in the Convention.

The objects of the organization as set out in its rules of

order were to ''decide upon the dates on which general

changes in time shall take effect, and other matters of

mutual interest in reference to time-tables; to facilitate the

interchange of views and the compilation of information

respecting the most efficient methods by which railway lines

are, or may be, operated, and to formulate recommendations

respecting uniform rules for conducting the same. Its action

shall be recommendatory in its character and shall not be

binding on any of the companies represented therein.
'

'

The Convention was fortunate in the election on April 14,

1887, of Col. H. S. Haines as president, who continued in

office until April 15, 1896. His executive ability, command

of parliamentary practice, knowledge of the business, and

broad views added much to the success of the organization.

This organization continued under the designation of

The General Time Convention, but, confused impressions

having arisen as to its relations to the several departments

of railroad operation, its name was changed to the American

Eailway Association on October 14, 1891. Very much of the

history of the appliances used and practices followed at the

present time is to be found in its records, which may be

studied with profit by those desiring to know their history

and to understand the principles and reasons which they

embody. They deserve the serious study of the younger

officers. The more important of these are the following:
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Date of action

Uniform standard time Oct. 11, 1883

Uniform train signals Oct. 9, 1884

Standard clocks and examination of watches Oct. 13, 1886

Continuous movement of freight trains April 11, 1887

Uniform telegraph orders and general rules for gov-

erning train service Oct. 12, 1887

Car Service Interchange Rules Oct. 12, 1892

General regulation of employees April 7, 1897

Interlocking and block signal systems Oct. 6,1897

Detouring trains April 24, 1901

Examination of employees April 5, 1905

Safe transportation of explosives April 25, 1906

Standard Cipher Code Oct. 24, 1906

Standard Code of Air Brakes and Train Air Signal

Rules April 22, 1908

Modifications in the structure of the American Railway

Association were made from time to time, and on April 22,

1908, a report made by Daniel Willard, G. L. Potter, and

myself was adopted, bringing into official relation with the

American Railway Association voluntary associations having

to do with special features of operation and maintenance,

and rearranging the administration of the American Rail-

way Association. The report, as adopted with some modi-

fications, distributed the work of the Association as follows

:

To conduct the work of the Association as an organization:

1. Executive Committee.

2. Nominating Committee.

To have charge of the investigation of certain features of railroad

operation

:

3. Committee on Transportation.

4. Committee on Maintenance.

5. Committee on Relations between Railroads.

6. Committee on Electrical Working.
7. Committee on Safe Transportation of Explosives and

Other Dangerous Articles.

Extensive use was made of the Association by the

Director General during the period of Federal control, and
upon the return of the roads to their owners the following

organization was put into effect, thus giving the Association
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control of all the operating activities affecting relations be-

tween the roads:

To conduct the work of the Association as an organization:

1. Board of Directors

2. Executive Committee

3. Nominating Committee

To have charge of the investigation of certain features of railroad

operation:

Division I. Operating

Division II. Transportation

Division III. Traffic

Division IV. Engineering

Division Y. Mechanical

Division VI. Purchases and Stores

Division VII. Freight Claims

To these have since been added

:

Car Service Division

Joint Committee on Automatic Train Control

Joint Committee on Fuel Conservation,

On August 1, 1910, the roads organized, with head-

quarters at Washington, D. C, the Bureau of Railway

Economies for the purpose of gathering statistical informa-

tion and pursuing statistical inquiries into operations both

here and abroad, as well as collecting a library of railroad

literature. The bureau now has approximately 110,000

books and pamphlets, probably the most complete collection

of its kind in existence, and has been particularly useful in

gathering information for the support of the tariffs urged

by the railroads before the Interstate Commerce Commission

and data dealing with wages and conditions of employment

in questions submitted to arbitration committees.

About December, 1909, there was formed an Advisory

Committee for the purpose of harmonizing the attitude and

presenting the views of the railroad companies as to federal

legislation affecting railroad interests. On December 12,

1913, its name was changed to the Supervising Board; in

February, 1914, the name was again changed to Railway

Executives' Advisory Committee on Federal Relations, and
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on December 4, 1918, the organization was finally designated

as the Association of Railway Executives. At the present

time this Association exercises a supervisory control over the

American Railway Association, Railway Accounting Officers'

Association, Railway Treasury Officers' Association, the

Bureau of Railway Economics, and the Presidents' Confer-

ence Committee on Federal Valuation of Railroads in the

United States.

113. Extracorporate Relations.—The conduct of the

business has been very materially aided through work of a

very high class done by agencies quite outside the organiza-

tions of the railroads, but totally intimate with their various

activities. I am very much indebted to J. E. Fairbanks,

general secretary of the American Railway Association, for

aid regarding them. They are, of course, the familiar tools

of those in higher executive positions and have served as

guide, philosopher, and friend to the ambitious aspirant.

AVithout exception they have had a serious purpose to de-

velop, by investigation and publicity, the science and art of

railroad transportation, improvement of appliances, methods

of operation, fair and convincing studies of the basis of rates,

causes of accidents, instruments and methods making for

safety and economy, and the traffic department's undertak-

ings to develop the country—all those wonderful works by
which railroad men make the region they serve rich in order

to create transportation for their lines. They have, from

week to week, given the railroad officer a knowledge of

others' appliances and methods and kept him in touch with

the service throughout the country. Promotion will be a

force to be reckoned with as long as people are human.
Safety depends upon its being stimulated by correct presen-

tation of facts, and these publications have furnished a

forum for such presentation. The relation of the com-

munity to the railroad cannot safely be neglected to the

point where public sentiment makes itself felt in adverse

legislation, and in this field their service has been great, both

to the railroads and to the lawmakers.

114. The Official Railway Guide.—The railroad publica-
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tion most familiar to the public is the time-table. A pas-

senger, undertaking a journey of any considerable length, may
use several roads, frequently those at a distance, time-tables

of which are not easily procured. It is convenient, also, to

have under one cover the time-tables of all roads which one

may have occasion to use. These necessities give rise to the

publication of "railroad guides" of which "Bradshaw" is

the prototype. Several guides were started in the earl}' days

of American railroads by private publishers: DisturnelVs

Railroad, Steamboat & Telegraph Book, New York, 1850;

Cohh's Ainerican Railway Guide, New York, 1851; Dins-

more's A7ne7'ican Railroad and Steam Navigation Guide and

Companion, New York, 1856; The Pathfinder, Boston, 1849,

which is still published ; the Rand McNally Railway Guide in

Chicago, and others. That with the most general circulation

was Appleton's Railway & Steam Navigation Guide, New
York, established in 1856, which survived under another pub-

lisher until May, 1919.

The necessity for a medium in which railroad officers

would find accurate time-tables of all roads, information about

connections and through cars, the names of the officers of each

road in charge of operation, and traffic and interline financial

settlements, led to the establishment in 1868 of the Traveler's

Official Railway G,uide, which was constituted by resolution of

the National General Passenger and Ticket Agents' Associa-

tion the recognized organ of that Association. While privately

owned, this guide has been developed by cooperation with the

railroad officers to meet the requirements of traffic as they

grew, until it is now, in its fifty-fourth year, a book of over

1500 pages, weighs about three-and-a-half pounds, and is the

largest monthly publication in the world. The dimensions of

the Official Guide have kept pace with the growth of the Ameri-

can railroad system. It began with 150 pages, 6i^ X 4%
inches, the same as "Bradshaw" ; soon enlarged to the present

size, 10X7. By 1878 there were 348 pages; in 1888, 736

pages; in 1898, 1042 pages; in 1908, 1424 pages; 1918, 1536

pages; in June, 1921, 1512 pages.

The Official Railway Guide is revised and published
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monthly. It contains maps of the principal roads and sys-

tems, time-tables, through sleeping and parlor car schedules,

sailing schedules of the principal steamer lines, and lists of

the officers of all railroads in the United States, Canada, and

Mexico. The index of stations contains the names of over

100,000 points to which freight may be shipped or passengers

ticketed, and it is significant of the shifting that is con-

stantly taking place in operation and service of the Ameri-

can roads, that it is necessary to make over 2000 changes

every month in this index.

A supplement gives the list of officers of railroad asso-

ciations, instructions for interline settlements of passenger

accounts, a list of old and new names of roads, and another

gives the name of every coupon ticket agent in the country.

115. TJie Official Radlivay Equipment Register.—As rail-

way operations have broadened in scope and the average haul

has lengthened, problems of intercompany and even of inter-

system operation and settlement have multiplied. Many of

these operations and settlements, which were simple of appli-

cations where the several divisions of one system were alone

concerned, or even when immediately connecting systems

joined by mutual agreement in their settlement, became

exceedingly complex when it became necessary "^o extend

similar operations or settlements universally as to the North

American Continent.

In the days when each operating company, large or small,

confined the use of its cars to its own rails, the questions of

car hire, or return of car to the owner, were unknov/n, and

the matter of demurrage was so distinctly a local matter as

to be susceptible of application by orders adjusted to the

ear supply conditions of each locality.

In the present stage of transportation development it is

difficult to realize that a practice prevailed within the recol-

lection of some who are still in active service; namely, the

use of a freight car only to the terminus of the road owning

it. At that point the freight was transferred into the car of

the connecting line and so on until delivered at destination

in the car of the road last handling the freight.
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As it became necessary to alloAv cars to move to connect-

ing lines, difficulties incident to the possession of cars of

varied ownership multiplied. The car record office of each

railroad maintained a scrap-book file consisting of the equip-

ment lists of such railroads as published them in official

form and distributed them to other roads. This method

having become too cumbersome, in 1885 there was adopted

by the Car Accountants' Association, Sechrist's Handbook,

a private enterprise undertaken for the purpose of bringing

within one cover the published equipment lists of all car

owners. This name was later changed to the Official Railway

Equipment Guide, and in December, 1896, to the present

name, The Official Railway Equipment Register.

Each car owner inserts in the Register columns the follow-

ing detailed information:

Kind of ears

Numbers
Dimensions of cars (inside and outside)

Door measurements

Capacity (cubic feet and pounds)

Each car owner also inserts in the Register detailed infor-

mation showing:

Officer in charge of maintenance of rolling stock

Officer to whom bills for car repairs should be rendered

Officer in charge of car distribution and embargoes

Officer in charge of car records

Officer sending and receiving mileage or per diem reports

Officer in charge of inter-line freight accounts

Officer with whom per diem settlements should be made
Data as to number of cars of each class, separated as to axle or

marked capacity

In the routing of car equipment, the freight interchange

junction point is an important factor ; therefore each system

shows these points arranged alphabetically as to connecting

roads and as to names of towns. Many of the important roads

have also authorized the insertion of freight interchange
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maps, which are designed by the Register, to give prominence,

from a freight traffic standpoint, to the interchange points.

In January, 1912, the Interstate Commerce Commission

issued an order establishing a car capacities and dimensions

tariff. This order but served to confirm, in legal tariff form,

that which the roads, through their various organizations, had

already undertaken in a voluntary way.

Information in condensed form relating to railway clear-

ances was included in early editions of the Register. With

the growth in railway mileage during the decades of 1880 's

and 1890 's, it became necessary, in order to meet the require-

ments of the service, to issue these data in separate pamphlet

form.

A pamphlet of twenty-six pages was issued in January,

1897. As a very general distribution by the larger roads was

made of this pamphlet, the compilers supposed that an occa-

sional issue as an extract from the Register would meet all

requirements. However, such was not the case, for within

four months such a considerable number of roads had signified

their desire for a reissue of the pamphlet that the publication

in permanent separate form of a quarterly edition under the

title of Railway Line Clearances and Car Dimensions was

determined upon. Issue No. 1, in this form, was dated July,

1897.

The publication as originally designed carried, whenever

furnished for publication, either local or through system

clearances or both. From time to time change in form of

setting forth the detailed clearance data was suggested. As
early as 1907, certain roads adopted a graphic form of dis-

playing these data.

In the form in which the clearance data are now pub-

lished, the data are intelligible to both the technical and the

non-technical mind. If desired a cross section sketch can

quickly be prepared from these figures from any regular

freight route on the North American Continent. The

arrangement of the data is such that in each column the

reader starts from the rail, as zero, and reads upward (in

figures, feet and inches) the permissible measurement (width
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of vehicle) at each intersecting 3-inch interval in height

from the top of rail until the level of the car body is reached

(approximately 4 feet from top of rail). From that point

to a point representing in general the height of an ordinary

enclosed car the figures are given at 6-inch intervals. From
13 feet in height from top of rail the permissible measure-

ment (width of vehicle or load) is given at each intersecting

3-inch interval in height from top of rail ending at extreme

height, but in no instance exceeding 22 feet from top of rail.

When the Bureau of Explosives adopted the regulations

for the safe transportation of explosives, inflammables, and

other dangerous articles, the regulations were published

regularly in this publication. This practice prevailed until

about the time that the Interstate Commerce Commission

requested that the regulations be given effect of a tariff

filing. In the meantime, the Bureau of Explosives began the

issuance of a series of bulletins for general distribution to

both shippers and railway officers and employees to warn all

concerned as to the dangers of improper loading and

handling, and conveying instructions and suggestions for

avoiding the same; also a bulletin of "Restrictions." These

bulletins have, from their start, been published regularly in

Railway Line Clearances.

116. Poor's Manual of Railroads.—Poor's Mamial of Rail-

roads for 1920 is the direct, lineal successor to the American

Railroad Journal, first issued January 2, 1831, in New York

City by D. Kimball Minor, "publisher and part proprietor."

The journal was continuously published weekly by Mr. Minor

until February 3, 1849. It then contained sixteen pages set

in three columns and the price was $5 a year in advance.

In February, 1849, John H. Schultz & Company became

proprietors of the Journal under charge of Henry V. Poor,

who continued as sole editor to July 28, 1861. On August 3,

1861, John H. Schultz became joint editor with Mr. Poor and

continued in that capacity up to August 23, 1862.

In September, 1860, after eleven years as editor of the

American Railroad Journal, Mr. Poor announced the publica-

tion of the first volume of the History of the Railroads and
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Canals of the United States. The volume of 625 pages em-

braces regular statements of the railroads of the eastern states.

The official reports collected by the American Railroad

Journal since its foundation in 1831 formed the basis of the

History of the Railroads and Canals edited by Mr. Poor and

published in 1860.

In announcing the issue of this work, the editor stated

:

This work, which is the first of its description ever issued, and

which traces the history of American Railroads and Canals through

their varying' fortunes from the earliest period to the present day,

has been written under peculiarly favorable circumstances, whether

in relation to editorial experience, or the possession of the material

necessary for the proper illustration of the subject. It is based

principally on ofBeial reports published from year to year, and which

for the past thirty years have been accumulating in the office of the

American Railroad Journal.

In 1861 Mr. Poor announced that he had in preparation

the second and third volumes of his History of the Railroads

and Canals of the United States, one embracing the western

and the other the southern states. These two volumes were

never issued, as the outbreak of the Civil War upset all pre-

arranged plans for their issue. The material prepared by

INIr. Poor, however, was preserved, amplified, brought up to

date, and, together with the information contained in the

published first volume, formed the groundwork for the first

number of Poor's Manual of Railroads, which was issued in

1868.

The First Annual Number of Poor's Manual, and the first

of the series of which the 1920 number is the Fifty-third

Annual Number, published in 1868, comprised 442 pages of

text devoted to the regular statements of the railroad com-

panies of the country. For all the larger companies state-

ments are given covering their financial operations for a

period of years from 1861, so that the continuity of the data

given in the History of the Railroads and Canals of the United

States (first volume) is thus preserved.

In 1879 there was begun publication of statistics of street

railways or tramways, as they were then called, in the Rail-
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road Manual. At first the returns of the states of New York,

Massachusetts, and Pennsylvania were presented, but by the

year 188G, the statements of street railways shown in the

Manual of Railroads for that year had been extended to cover

the entire United States, the first information given to the

public in this form.

In the Manual for 1883, there were published a few state-

ments of ''miscellaneous corporations" affiliated with the rail-

road interest, but it was not until 1886, that this section was

enlarged to cover certain industrial companies in which there

was then enough public interest to warrant their publication

in the Manual. This department was elaborated yearly until

it was deemed advisable to publish the statements of
'

' indus-

trials" in a separate volume.

Consequently, in the year 1890, there was issued the first

annual number of Poor's Handbook of Investment Securities.

The second and third volumes were published in 1891 and

1892. The last number comprised 986 pages of text, and, in

addition to the statements of "industrial and miscellaneous

corporations," contained the debt statements of the United

States, of the several states, and of the chief cities, towns, and

counties in each state. It also contained the first published

record of dividends by the leading railroad companies of the

country since their organization; bank statements; range of

stock and bond prices from January 1, 1886, to October 31,

1892, of the more active stocks and bonds on the lists of the

New York, Boston, Philadelphia, and Baltimore stock ex-

changes ; together with information as to annual meetings, etc.

The publication of this work was not continued after 1892,

but its chief features were incorporated in the Manual of

Railroads in the succeeding year.

In 1886 the first number of Poor's Directory of Railway

Officials and Manual of American Street Railways was pub-

lished by H. V. and H. W. Poor, and was issued annually

until September, 1896. The publication of the work was sus-

pended in 1896, but its chief features were incorporated in the

next issue of the Manual of Railroads.

In 1887 the Interstate Commerce Commission Bill was
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passed (effective April 5th of that year) which provided,

among other things, that all the steam railroad companies of

the country should file annual reports with the Commission

covering their operations. It was, however, some years later

before the machinery of the Commission was in working order,

making returns to the Commission available for public use.

So that, from 1860 to about 1890, the Manual of Railroads

was the only publication from which the annual reports of

the railroad companies could be obtained. It was during this

period that the Manual, indispensable to the financial com-

munity, became known as the "Railroad Man's Bible."

Wherever railroad affairs were discussed or information

sought respecting the operations or finances of the companies,

it was consulted.

In the year 1900 A Study in Railway Statistics, being

a review of the development, finances, etc., of the railroads

of the United States, with special reference to the period from

1880 to 1899 was published in pamphlet form by H. V. and

H. W. Poor. This work was in preparation for a number of

years and represented a great deal of laborious research. It

was reprinted in the introduction to the Manual of Railroads

for 1900, thus preserving for all time its invaluable collection

of early railroad statistics of the United States specially pre-

pared by H. V. Poor.

Poor's Manual of Industrials and Poor's Manual of Public

Utilities were published in 1910. They were issued annually

until 1918 inclusive, when the consolidation of Poor's Manual

Company with the Moody Manual Company no longer neces-

sitated its publication.

The first volume of Poor's Handbook of Investment Hold-

ings was published in 1908 and the tenth and final volume in

1918 (copyrighted 1917). Similar data are now published in

Poor's Classified Investment Holdings.

The first number of Moody's Manual covering industrial

and miscellaneous corporations was issued in 1900. This work

was issued up to and including 1913, and was enlarged to

contain, in addition to industrial and public utility companies,

statements of the larger railroad companies.
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In 191-4 Moody's Manual was issued in two volumes, one

volume concerning railroads, and the other industrial and

public utility companies. The railroad volume was published

annually until 1918, inclusive, when the consolidation of the

Moody Manual Company with Poor's IManual Company ren-

dered further publication of the railroad volume unnecessary.

In 1917 the public utility section of Moody's Manual was

issued as a separate volume, and has been issued yearly since.

In the 1919 issue were incorporated whatever data that had

been previously published exclusively in Poor's Manual of

Puhlic Utilities.

In 1917 the industrial section of Moody's Manual was

issued as a separate volume, and has been issued yearly since.

In the 1919 issue was incorporated any information of value

that had previously been published exclusively in Poor's

Manual of Industrials.

In November, 1918, a consolidation of Poor's j\Ianual Com-

pany and Moody Manual Company was effected under the

name of Poor's Publishing Company. The result of this con-

solidation is reflected in the enhanced value of the consol-

idated manual which embraces in its three volumes all the

best features of the several works previously published by the

constituent companies.

As may be seen from the foregoing, Poor's Mammal, as it

exists to-day, represents the accumulated results of ninety

years of railroads (1830), forty-one years of public utilities

(1879), and thirty-four years of industrials (1886). It is the

only financial publication extant that has such a record in its

line,

117. Commercial and Financial Chronicle.— A weekly

financial paper containing much information relative to rail-

roads, the first number of which was issued in July, 1865. It

has been continuously published since. It succeeded the

weekly publication. Hunt's Merchants Magazine, also a

weekly paper devoted to finance, and which was founded in

the late thirties.

118. Railway Age.—On January 2, 1832, the first railway

paper in the world and America's first technical paper was
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published in New York City. It was named American Rail-

road Journal. The publisher said that "the principal object

in offering the proposed work to the public is to diffuse more

general knowledge of this important mode of internal com-

munication which at this time appears to engage the attention

of every section of our country."

At its inception, the American Railroad Journal was a

weekly, but in later years it was published once a month only.

The next American railway paper of importance was the

Railroad Gazette, Chicago, 1856. Published weekly, it re-

sembled the daily newspaper of to-day except that it was

much longer and wider and consisted of four pages only.

In 1876 another weekly paper appeared in Chicago, The

Railway Age. In the meantime the Railroad Gazette had

been driven to New York by the great fire of October, 1871.

Between 1832 and 1876 other railway papers came and

went, here and there one surviving, but it is to these two

papers that the railways of this country owe much for sane

advice and constructive help.

In the early seventies some railways were laying rails 5

feet apart, while others were putting them down 3 feet or

3 feet 6 inches apart. The Railroad Gazette, with clear vision

of future possibilities for interchange of traffic, fought the

situation and finally brought about the adoption of the pre-

vailing standard gauge of 4 feet 8I/2 inches.

The next important fight for progress in which the Rail-

road Gazette engaged was for the adoption of air for braking

trains, following a visit to its office of the late George Westing-

house with a model of his apparatus under his arm. Again

it was vision which prompted the editor to urge its trial and

later its extended use ; but so vigorous was his urging that for

many years it was frequently said that the paper was owned

by the Westinghouse Air Brake Company. As a matter of

fact, at no time in the history of the Railroad Gazette did

anyone other than those actually connected with the paper

own a share of its stock.

Another piece of constructive work started by the Railroad

Gazette resulted in the adoption of standard threads for bolts
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and nuts. Mathias W. Forne}-, the editor of the paper, who

began the campaign, used to say that the Railroad Gazette

published on the subject "as much as would make a book as

big as the New Testament, or larger."

By a judicial arrangement of the facts, the Railroad

Gazette settled the considerable controversy over rivets v.

pin-connected bridges. Later it had much to do with the

adoption of a standard type of car coupler.

In 1904 the i)ublisher of the Railroad Gazette, believing

that through an American-owned paper published in England,

mucli could be done to extend American railway practices

abroad and thus to further the sale of American-made rail-

way equipment and supplies, bought Transport, of London,

an old weekly paper devoted to transportation on both land

and water. Under the name Railway Gazette a policy of

very gradual Americanization was started, but after a few

years' trial the policy was given up as unsound and the paper

was sold to those on the other side who had been responsible

for its conduct during the experimental period.

In 1908 the owners of the Railroad Gazette bought The

Railway Age and the two were consolidated under the name
Railroad Age Gazette—later changed to Railway Ac,

Gazette, and then to its present name, Railway Age.

In 1917 it was seen that Government operation of our

railways as a war measure was contemplated by the admin-

istration. From that moment the whole force of the paper

was trained against the possible added calamity of govern-

ment ownership; and not until the railway's were actually

turned back again to their owners to be operated was there

any let-up. The publisher does not claim that the Railway

Age fought the battle alone; but he does claim that it was

the greatest single factor in bringing order out of chaos and

in preventing government ownership.

In May, 1910, the Railway Age bought the Signal Engi-

neer, a monthly published in Chicago, devoted exclusively

to the subject of railway signals, printing and mailing it in

Chicago as the Railway Signal Engineer.

In November, 1911, the Railway Age purchased the
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monthly American Engineer and Railroad Journal, formerly

the old American Railroad Journal with which had been

combined the National Car and Locomotive Builder, publish-

ing it as the Railway Mechayiical Engineer.

With the growth of the use of electricity in steam rail-

way service, the Railway Age kept its readers fully posted

through its own columns until October, 1915, when it bought

the Electrical Engineer, a monthly paper published in

Chicago, moved it to New York, naming it Railway Electrical

Engineer.

In April, 1916, the Railway Age bought Railway Engi-

neering and Maintenance of Way, an old Chicago monthly

which had been moved to New York, renamed it Railway

Maintenance Engineer, and transferred it back to Chicago,

where it is still published. At the same time it bought also

from the publisher of the last named paper the Railway

Master Mechanic, a former Chicago monthly, and merged

it into the Railway Meclfianical Engineer.

As to the Railway Age during the transition period, it, too,

by degrees, occupied a clearly defined field. Instead of print-

ing detailed drawings and descriptions of signals, locomotives,

cars, and bridges, such as appeal more especially to signal

engineers and mechanical, electrical, and civil engineers, it

now discusses those subjects mainly from the operating point

of view. Instead of a minute illustrated description of a new
superheater or valve gear, just enough is printed to inform

executives generally about how it is made, how it works,

and the part of the engine to which it is applied, the rest

of the article being devoted to the reasons for its use with

data having to do with that phase. Also, it deals with rail-

way finance, stores, traffic, and last, but not least, public

relations matters which concern our railways. It is probably

true that no other technical journal in the world is quoted

as frequently and fully by the daily newspapers as is the

Railway Age—a great tribute to its strength and a consider-

able factor in molding public opinion.

119, Raihimy Review.—The Railivay Review, a weekly

journal devoted to all phases of what is poDularly called
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"railroading," first appeared in June, 1868, under the

auspices of two daily newspaper men. Its career was well-

nigh ended by the great Chicago fire. In those days railway

news was plenteous and of absorbing interest, the chronicle

of new construction, the developing of new territory, and

the description of natural resources called for a journal which

should be both enterprising and reliable. Only two sets of

the Railway Review of those earlier days are known to exist,

one in the publishers' hands, the other in the library of the

Chicago Historical Society. Shortly after the great fire,

Willard A. Smith, who for several years had published a

weekly paper kno^\Ti as the St. Louis Railway Register, be-

coming convinced that Chicago was to be the great railway

center of the country, purchased the Railway Review. For

forty-eight years he has edited and published the paper, which

has never missed an issue; and it has remained continuously

under the same ownership and direction.

In the earlier days of the Railway Review, the Granger

movement began and gave rise to new lines of thought, attack,

and defense. The relations of the railways and the public

have continued to offer a problem of ever-increasing impor-

tance.

At the St. Louis "World's Fair in 1904 there was shown

the first American Mallet Compound, the largest locomotive

built up to that time. A photograph was printed of it with

an exact reproduction of Stephenson's "Rocket" standing

alongside, on the track of its period. It was a lively reminder

of Landseer's famous picture "Dignity and Impudence."

The Railway Review became gradually a technical journal

and at the .same time participated in all the progress of the

tide of railway development. Through the connection of its

chief editor as chief of transportation in the great expositions

at Chicago, Paris, 1900, and St. Louis, it was brought into

international importance. It carried through a dream of

years in the great laboratory for testing locomotives at the

St. Louis Exposition. Its influence for fifty years has been

that of a practical university extension in railway construc-

tion, maintenance, operation, and management. Many years
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ago it secured a series of articles from the leading railway

oflficials of that time, a day when men of that class rarely

wrote for publication or made speeches. Among these articles

was one by Judge Cooley, the great constitutional lawyer,

which was his first utterance on the railway problem, and

influenced his election as first cliairman of the Interstate

Commerce Commission which he so wisely organized. It has

always been an independent institution, promulgating its own
editorial views, and at all times abreast of the best thought

and work. It has never received subsidy or subvention, has

never been subserved or been an organ of any railway or

railway companies. It has grown coincidentally with the

great interests to which it has been devoted. At all times

the Review has been sympathetically critical both of govern-

ment regulation and of railway management. For some years

its editorial legend has been: "To think clearly, to speak

plainly and to say the thing that ought to be said." It is

not dogmatic nor does it claim any degree of infallibility,

but time has justified its policy in the past as it hopes it will

in the future. It renders to its readers a unique and valuable

service.

A careful computation shows that the reading matter

published in the Railway Review to the present time would

make a library of over 2400 large books. Practically all of

this was contemporaneous history. The complete volumes,

therefore, constitute a source book for the study of the history

of railways for over a half century.

120. Engineenng News-Record.—The first number of

Engineering News appeared on April 13, 1874. It was

founded by George H. Frost, a graduate of McGill University

at Montreal, who, in the early seventies, was a Chicago land

surveyor.

Mr. Frost conceived the idea of publishing a journal for

civil engineers during the hard times of 1873 when the sur-

veying business was extremely dull. The paper first appeared

under the title Engineer and Surveyor. The second and
succeeding issues of the journal, until 1875, appeared under

the name Engineer, Architect and Surveyor, a monthly
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journal of sixteen pages. In the beginning of 1875 the name
was changed to Engiiieering News.

At the beginning of 1876 the journal changed from a

monthly to a weekly. The size of the page was increased

to that which was thereafter followed for thirty-five years;

each number contained eight pages.

On December 1, 1878, the publication offices were removed

to New York.

At the beginning of 1883 Mr. Frost solved the long-

perplexing problem of editorial management by selling one-

tliird of his interest to D. McN. Stauffer who had nearly

twenty years' active experience in civil engineering work.

In January, 1887, Arthur Mellen Wellington, who had

made a high reputation by his treatise on the Economic Loca-

tion of Railways, and who had two years' experience as an

associate editor of the Railroad Gazette, purchased a one-

third interest in the Engineering News and was installed in

editorial charge. The various schemes that Mr. Wellington's

fertile brain evolved for the development of the journal made
necessary almost at once an expansion of the staff engaging

conspicuously Charles Whiting Baker, F. P. Burt, and M. N.

Baker.

Mr. Wellington had overtaxed himself in the preparation

of his treatise on railway location, and in the early nineties

his health failed, his death occurring in 1895. In the years

previous, during Mr. Wellington's long absences and extended

illness, Charles Whiting Baker had been in charge of the

paper and on Mr. Wellington's death succeeded him as editor.

In August, 1911, Mr, Frost sold the journal to the Hill

Publishing Company.

121. Radlway and Locomotive Engineering.—Railway and

Locomotive Engineering is a monthly publication issued for,

and in the interest of, the mechanical departments of the rail-

ways. It deals with the design, construction, maintenance,

machinery, and shop operations in connection with repair

of rolling stock and the appliances used on such equipment.

It is now in its thirty-fourth year of continuous publication

and is a recognized authority in the special field that it rep-
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resents. Sinclair especially made it the vehicle for the expres-

sion of his powerful personality, the repository of his wide

experience.

In January, 1887, the American Machinist Publishing

Company, New York, published the first number of the Loco-

motive Engineer, as it was then called. The size of the paper

was 9 X 12 inches and twelve pages of reading matter were

given each month, the price being $1 a year.

The subjects discussed embraced everything relating to

the motive power and operation of railroads in short, succinct

articles seldom exceeding 1000 words in length. Corre-

spondents readily volunteered to ventilate their opinions, and

discussions of practical subjects soon became a valuable fea-

ture of the paper.

In October, 1891, Angus Sinclair joined Mr. Hill in

purchasing the paper; the name was changed to Locomotive

Engineering, indicating wider scope, and it was doubled in

size.

The first issue prepared by the combined partners

appeared in January, 1892. The improved and expanded

form of the paper made a wonderfully good impression and

the publishers were literally flooded with letters of congratu-

lations from all classes of railroad men. The success of the

enterprise was assured, and nothing more was necessary than

to keep the paper up to the initial standard.

In June, 1897, Mr. Angus Sinclair became sole proprietor

of the paper.

In January, 1901, the name of the paper was changed to

Uailway and Locomotive Engineering, the addition indicating

more clearly its developed scope.

Under Mr. Sinclair's direction the publication continued

to grow in popularity and influence. He had surrounded

himself with most able assistants, a great many of whom have

risen to distinction in the field of engineering journalism.

On the death of Mr. Sinclair in 1918, the control of the

publication passed to the management that has been con-

ducting the business for the past fifteen years. It is note-

worthy that in the history of this publication there have been
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few changes in its ownership or management. There liave

been no consolidations with other journals.

The Angus Sinclair Company is also engaged in the pub-

lication of books dealing with railroad engineering subjects.

Consider General Sheridan, whose army, in his absence in

Washington where he had been called for consultation, suffered

defeat at Cedar Creek and had been driven off the field, but

not in defeat. Returning, he met the fugitives and rallied

them with the cry, "Face the other way, boys!'* He stopped

the retreat, reformed his troops and turned defeat into a

brilliant victory by pure force of personality, combined with

great courage and painstaking skill. Such is the quality of

leadership and the potency of organizution.



PART IV

FORMS, ACCOUNTS, AND STATISTICS



I have but one lamp by which my feet are

guided and that is the lamp of experience. I

know of no way of judging of the future save

by the past.—Patrick Henry, 1776.

It is useless simply to know things as they

are; we want to know what they will be, and we
have no means of guessing what their future

will he unless we know what they were, whence

they came, how they travelled and why they

moved.—A. F. Pollard, 1921.
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FORMS, ACCOUNTS, AND STATISTICS

The forms are the sheets upon which orders, instructions,

or authorizations are conveyed, or upon which information

is collected, tabulated, and reported to the proper officer.

The accounts contain the final results ; they should enable

the final cost to be set against the work done. They should

include all necessary information to show the economy and

efficiency, or the reverse, with which the business is conducted.

They should guard not only against dishonesty but against

error.

Statistics are the accurate, systematic, and concisely

tabulated information prepared from the forms and accounts.

Forms

122. Forms.—When I received my appointment as gen-

eral manager, we had in use in the transportation depart-

ment more than 1500 forms. During five years, by sys-

tematic work, abandoning the use of some and consolidating

others, we reduced the number to 576 and still felt that very

much remained to be done.

Neither here nor in the general railroad practice has

there been that sharp differentiation between the financial

and physical data that would have greatly clarified matters.

Too little attention has been given to the physical units,

the men, equipment, and traffic, in their various relations,

which most nearly represent the results for which the operat-

ing officer is responsible. Each is necessary and each should

have proper representation.

Much study had been given to some phases of the matter

by the Committee of Statistical Inquiry of the American

Railway Association, and countless varieties of experience

had been had on the many roads of the country. When
Professor Cunningham was appointed in the United States

203
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Railroad Administration, he had both the advantage of this

experience and plenary power to deal with it. He had, too,

made a study of foreign practice and brought over the

English custom of accounting for locomotive hours. Very
wisely he correlated the work with the accounting practice

prescribed by the Interstate Commerce Commission. His

purpose, he said, was to secure the basic data and the

significant averages, ratios, or unit costs which relate to, or

furnish indices of, operating efficiency by the use of uniform

bases, methods, and forms which would insure uniformity

in practice ; and this for the information both of the superior

officers and the local officers, keeping them informed not

only of their own results, but also as to those of other roads

with which comparisons might be fairly made. This was,

of course, already the practice on the large, well-organized

systems, but now it was prescribed upon a national scale.

I think these U. S. R. R. A. forms may fairly be said to

reflect the point of view of one lacking personal familiarity

with operating details, a student of statistics rather than

an active officer responsible for performance. They are of

value rather as a monthly summary, for which indeed they

were intended, than as a daily check. Though in some

respects extravagant in detail, on the whole it was a good

piece of work, and care should be taken in modifying or

improving, particularly in adapting it to the day's work

and to the use of the local officer, to preserve its uniformity

The forms now in use in conducting transportation num
ber approximately:

Supervision 12

Car Performance 40

Locomotive Performance 12

Train Performance 43

Train Movement 23

Yard Service 20

Station Service 144 report blanks

80 miscellaneous

Pay Rolls Time Returns 23

Miscellaneous 79

Total 476
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It is felt that this number can be reduced by 20 per

cent or by, say, 100 forms. The station service alone uses

revenue forms. Some of the station service forms and all

of the others are disbursement forms or information forms.

Local officers have a very bad habit of originating numerous

forms by hectograph and other processes, differing fre-

quently in but small degree from the standard form. It

would be well to enforce a rule that without special

authority no forms or blanks other than the standard may
be used.

Some of the forms now made daily could as well be

filled out weekly or monthly. Some should be designed for

collection in binders and some for information carried for-

ward from week to week or from month to month. Many
of the forms are filled out by men little skilled in writing

and in the use of figures; and many are prepared under

severe conditions of weather and exposure. They should

be designed with consideration of these facts. Much more

should be done than is done in instructing the men in the

preparation of the forms and the difficulties resulting from

faulty preparation. Once when a new time sheet had gone

into effect one of my best section foreman asked me over

to his house for supper, and w^ith some embarrassment ex-

plained that he could not write, that his wife made up his

reports and that she had had no instruction in fractions. Hav-

ing first relieved their minds, I spent a most satisfactory

evening going over with them the whole matter of section

forms and reports and subsequently went systematically over

the line, checking up the matter on each section.

There are few forms that give more trouble than the

Conductor's Wheel Report, and few are made out under

more different kinds of difficulty nor has the initial data yet

been put in simple, usuable form. When we find them com-

ing in bad shape from a conductor we first go over the

matter with him. If this does not effect an improvement,

we have him spend a few hours in the car record office.

After he sees the rapid and complex course of his reports

through the office, the value, and the use made of them,
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he may be depended upon to respond to the call made upon

him.

The forms present an endless opportunity for intelligent,

cooperative Avork. All interested in their preparation and

use should together systematically work them over, having

in mind the economical adjustment of their size to the com-

mercial sizes of paper in the printer's stock, the kind of

papers to be used, the style of type, the arrangement of the

make-up, the convenience of making the proper entries, the

drawing of them off, and the final filing.

Every form should carry instructions as to its make-up

and the officer to whom it is to be transmitted. Generally

it should be a self-contained document, carrying complete

instructions to every one having to do with it.

As the entries in the accounts are made from data

furnished upon the forms, their accuracy depends upon the

care and fidelity with which these data are collected and

set down. If vague, careless, or erroneous statements are

made in the beginning, then whatever follows reflects these

errors. The forms provide the basis for the accounts and

statistics, and extreme care should be used in correctly

reporting thereon the information required regarding the

company's affairs. As I am fond of saying: ''If you are

satisfied to find the diameter of a circle by so rough a means

of approximation as pacing it off, it is a waste of time to

calculate its area to four decimal places." Yet we see sub-

stantially this type of error constantly committed in our

daily transactions.

All should be carefully educated and trained in the use

of the forms and imbued with their responsibility in handling

them.

Accounts

123. Relationship of Auditor to Transportation.—There

is an intimacy in the relationship of the auditor and his

accountants with the other departments of the railroad

service which is much more direct and pervasive than are
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the relationships between one and another of the other de-

partment chiefs, and his work carries with it a penetration

into the several departments that is quite distinctive. On
the other hand, the personal and official intimacy that exists

between the other departments is singularly lacking in the

relationship between the auditor and his accountants and

the officers and employees of the other departments. It is

very much to the interest of the railroad service that this

condition, which is in some respects harmful, should be

corrected, and it cannot be corrected unless the reasons for

it are understood and the proper means to overcome it

known.

In the early days of railroading the jurisdiction of the

average officer was so limited, and the details with which

he had to deal were so comparatively few, that he was to

a very large extent able to do his own accounting. A gen-

eration ago railroad accounting was a simple matter. As

division engineer, I had a road and bridge material clerk,

but I made out the pay rolls, handled the correspondence

and the rest of the office duties myself. As the business

developed this was no longer possible and the entire account-

ing of the railroads was drafted into one department.

To-day the work is most elaborate and is only got through

with by the aid of much office machinery. Beyond question

the change in the practice was not only desirable but

unavoidable. To a considerable extent the irritation on the

part of the operating officer is a natural consequence of

the loss of control over work that was until lately fully

under his jurisdiction. "What should be done is to make the

change as agreeably and as promptly as possible.

A further reason for the existing disharmony is the lack

of acquaintance and familiarity of both sets of officers with

the problems and difficulties of their associates. In the two

great maintenance departments the problems presented in-

volve an acquaintance with mathematics and the laws of

physics, which form the basis of the technical education

of the officers employed in each, so that the tools they use

and their habits of mind are alike, making easy comprehen-
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sion on the part of one of the work of the other. Not to

so great an extent, but still measureably so, this is true of

the two maintenance departments and the transportation

department. The division engineer, in arranging for his

ballasting, distribution of ties and rails, putting in new

bridges, and many other activities, is compelled to consult

the train schedules and reconcile his interests with those

of the transportation officer, and similarly, the transporta-

tion officer has to modify his own movements to meet these

demands and is led to consider them in detail and familiarize

himself with them. Thus these officers come to have the

same intellectual outlook and to speak the same language;

they have a common stock of experience and understand

each other when they exchange ideas.

There is no such relationship between the officers of the

accounting department and those of the other departments.

Bookkeeping is to the average operating officer an esoteric

mystery with which he is not in the way of becoming

familiar unless he deliberately acquires a new and highly

technical and difficult art. On the other hand, the account-

ing staff has neither the foundation of technical training

nor experience in transportation movements that supply a

base on which it can build up a body of knowledge. Much
attention will have to be given to broadening the fields of

knowledge of both parties. The situation, with these in-

herent and initial disadvantages, accentuated by changing

conditions, is further disturbed by the Interstate Commerce

Commission. In putting into effect the accounting rules

made effective by the Commission on July 1, 1907, their

statistician, Professor Henry C. Adams, called together the

accounting staff of the Commission and, among other things,

said to them: "The Government has recently undertaken

to do something quite different from that which it has ever

undertaken to do before. It has undertaken to exercise

a controlling influence upon the administration of railway

properties through the agency of their accounts. The aim

of the supervision of accounting is to exercise influence

upon the administration and management of railway
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property." This attitude still exerts its harmful force on

the morale of the service.

Not only was this attitude assumed, but a provision of

the law was taken advantage of to promulgate the idea that

the auditor is not so much an officer of the railroad com-

pany as a responsible officer of the government, and that

failure to obey the instructions of the Commission may lead

to fine or imprisonment. It would be, perhaps, too much
to say that railroad operations can be controlled through

the accounts. That would be to make the history of the

fact the actuating force bringing the facts into existence.

In railroad practice, time, space, and matter cannot be made
to assume these relations, whatever we may think of Ein-

stein's theory of relativity.

It is needless to say that the attitude of the railroad

executives was heartily opposed to this assumption of power,

both in letter and in spirit. Professor Adams went on to

say: "I do not know whether what I have said was con-

sciously recognized by the members of the Interstate Com-
merce Commission when they framed the order under which

the operating accounts were promulgated."

Happily, the Commission took much the same view of

the matter as was taken by the railroad executives and

sought to use its powers in the regulation of the carriera

rather than in the management of their business. Notwith-

standing this, much harm was done, and still to too great

an extent the outlook of individual members of the staff

of the Commission is in this direction.

It is of the very first importance, if I rightly apprehend

the situation, that we—every one—set ourselves resolutely

to work to put all these matters in their right relation ; and
I, myself, think few things are more important, looking to

the improvement of railroad practice and the success of the

transportation interests from the standpoint both of the

public and the owners. As a means to this end, I believe

every opportunity should be taken to bring the officers into

personal contact on inspection trips, at staff meetings, at

the meetings of the technical organizations; in short, whcr-
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ever opportunity offers. Much more important than this

is the avoidance, wherever possible, of letter writing and

the substitution of the warmth and sympathy of personal

explanation. It might quite well be that this would have

the appearance of adding to the work of men already over-

taxed, but I am satisfied it would shortly have the effect

of materially reducing the volume of work. Whether this

were so or not, it would be, in my opinion, the most effective

way to correct the conditions to which I have alluded.

It is inevitable that with the continued growth of the busi-

ness, in volume and complexity, the work of the auditor should

grow in authority, influence, and usefulness. We who are

in a position to influence this growth should be foresighted,

diligent, and patient in working out the details and fitting

them into place, and especially in encouraging and forming

those personal relations that will so powerfully aid in their

final success.

124. Accounting.—Accounting is a systematic record of

business transactions. Men of business practiced account-

ing in the days when the hanging gardens of Babylon were

one of the seven wonders of the world.

The decline of civilization after the fall of the Roman
Empire reduced trade to a system of barter. It is not much
above a hundred years since the transactions, between the

sliopkeeper and the customer were recorded by nicks on thin

flat sticks, one retained by the shopkeeper and the other by

the customer, a knife cut being made when they were laid

together, so that the accuracy of the account might be

insured.

About the beginning of the last century the system of

single-entry bookkeeping (simply recording moneys received

and moneys expended) came into general use. Its outstand-

ing defect was its failure to provide an automatic check

upon the clerical accuracy of the record.

From 1843 to 1845 numerous corporations were formed

and there was a great growth of credit, with the necessity

of tracing the movement of credit, so that the mere entry

of receipts and payments no longer sufficed.
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This necessity led to the rediscovery and development of

the double-entry system, and the literature of that decade is

filled with discussions of its advantages and complications.

The essential principle of double-entry is that the receipt of a

benefit and the imparting of a benefit are entered in equal

amounts upon the debit and credit sides of the ledger, and the

debits and credits agree if the entries are correctly made. As
the young lady of the chorus said, in explaining her bookkeep-

ing course in the night school, she "hadn't found out much
about it yet, but she had found out that when you put a

thing down on one page, you put something down on the

opposite page to contradict it." An additional check is

the continuity of statements of transferences of moneys
or money's worth; of profits and losses and the disclosure

of the net result of the conduct of the whole business.

An important item not necessarily disclosed by the

accounts is the loss or waste that may gradually affect the

assets. A transaction also may be altogether omitted and

the balance will not disclose this, so that the validity of the

accounts must be checked by an audit.

Each bookkeeping transaction is recorded in three

columns, showing the date, the nature of the transaction, and

its money value.

The accounts should be so arranged as to show a maxi-

mum of record with a minimum of labor ; they should guard

against dishonesty, provide a systematic record, and be a

storehouse of that information upon which must be pred-

icated changes in the property, its equipment and operation,

variations in procedure, and shifts in policy. The entire

process seems complicated and involved to the uninitiated,

affording, like Mrs. Todger's wooden leg, "scope for the

exercise of respectful wonder."

About 1862 Thomas D. Messier, at that time connected

with Winslow Lanier & Co., of New York, who were the

transfer agents for many of the lines in Avhat is now known
as Central Freight Association territory, left their service

to become the chief accounting officer of the Pittsburgh,

Fort Wayne & Chicago Railway Company. He introduced
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a system of accounting which varied in many ways from
the systems then used, and which was rapidly adopted by
many of the railroads in the West. The system was based

upon the theory that the accounts of a corporation should

be a *'pen picture" of the workings and financial condition

of the company's affairs. All transactions which had a

money value were to be reported to, and properly classified

by, the accounting department. Prior to the inauguration of

this system, each department or each division, as the case

might be, maintained a force of bookkeepers to evidence the

transaction of its affairs, and the treasurer or auditor made
a summary of these several accounts and prepared a balance

sheet.

A principal object which Mr. Messier had in mind was
the consolidation in one department of the service of the

bookkeeping and auditing of the accounting, thereby pro-

ducing a uniform classification of revenues and expenditures.

The accounting department was further charged with con-

ducting the settlement of all accounts due by, or to, the

company, and became responsible for the collection of all

moneys due to the company until the money was lodged in

the hands of the treasurer.

The principal features of the Messier system were as

follows

:

1. The accounting officer was made responsible for collecting all

accounts due the company and for making settlements with

other companies.

2. The foi-warded basis for the settlement of interline freight

accounts was established, and the balance of station accounts

between the forwarding and receiving stations.

3. A classification of operating expenses by departments.

4. All accounts payable and journal vouchers were required to

be signed by three persons, the clerk originating the voucher,

his immediate superior, and the head of the department in-

terested, before being journalized.

The Interstate Commerce Commission was organized in

1887, and the formulation of a schedule for the annual re-

ports to be obtained from the railways was undertaken at
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an early date. Invitation was issued to all carriers affected,

to the various state railroad commissioners, and to other

persons supposed to be interested, to meet with the Com-

mission on October 26, 1887, in conference concerning the

general subject or to submit such suggestions as might occur

to them. Meanwhile, the Association of American Railway-

Accounting Officers was formed and took an active part in

the discussion. A schedule was prepared by C. C. McCain,

who organized and was then in charge of the department of

statistics in the office of the Commission, and which was
formally adopted at a meeting with railway accounting offi-

cers held in Washington on March 28, 1888. While the

practices on the several roads, including the "Saratoga"

and other systems, influenced the result, the Messier system

was the one most generally in vogue, and, with some minor

changes, the classification adopted was that of the Pennsyl-

vania Lines West of Pittsburgh.

When I was general manager of the Pennsylvania Lines

West and came to be responsible for their expenses, I found

myself embarrassed in arriving at any intelligent conclusion

by the defects of the accounting scheme, particularly in the

following details:

1. There was included under "Conducting Transportation" both

the expense of soliciting the traffic and of handling it.

2. There was no uniform nomenclature as to employees, and
divergencies in titles gave rise to divergencies in charges.

3. There was no classified index of material, and this caused

great divergencies in charging out material in local offices.

I was therefore forced to a complete revision of the book

of instructions covering accounting, subject, of course, to

the restrictions imposed by the Interstate Commerce account-

ing system. In the main we were able to overcome the

difficulties above enumerated. When I went to the Balti-

more & Ohio as president, where I had a freer hand, we
went still further in this direction, and when I went to the

Rock Island we recast the books of accounts on those prop-

erties, instituting a uniform system over the lines which had
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so recently been brought under one control : the Chicago,

Rock Island & Pacific Railway; Burlington, Cedar Rapids &
Northern Railroad; Choctaw, Oklahoma & Gulf Railroad;

St. Louis, Kansas City & Colorado Railroad ; St. Louis &
San Francisco Railroad; Chicago & Eastern Illinois Rail-

road; Evansville & Terre Haute Railroad; Southeastern

Missouri Railway, and perhaps some others.

In 1906 Professor Adams began work upon a plan for

recasting the Interstate Commerce Commission classification

of operating expenses under the provisions of the Hepburn

Act, taking the matter up with the Association of American

Railway Accounting Officers. As Frank Nay, then chief

accounting officer of the Rock Island, w^as president of that

Association, and as he had, besides its influence, the hearty

support of the Pennsylvania, Baltimore & Ohio, Chesapeake

& Ohio, Norfolk & Western, and some other companies, the

accounting system of the Rock Island was taken as a basis

for discussion, and with modifications was the system

adopted.

Thus all accounts are now prescribed by the Interstate

Commerce Commission and kept in accordance with its in-

structions, it having from time to time issued some ten or

more classifications.

A prescribed account may be subdivided in order to show
information in greater detail, but it may not be combined

with other aceoiuits so that its identity is lost. Penalties

of fines and imprisonment are prescribed for making false

entries, or failure or neglect to make proper entries in

accounts or records, or mutilating the same. At the time

when the legislative hostility to the railroads was at the

height of its ferocious aggressions, the Interstate Commerce
Commission was given power to forbid the carriers to keep

any account or memorandum not specifically authorized by

them. This extreme arbitrary power was happily never

exercised.

The great defect of the Interstate Commerce Commission

classification of accounts is its meticulous detail and lack

of balance. Some of the accounts involve sums of money
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so small as to be almost microscopic when compared with

the total, while some of the larger items could be subdivided

to advantage. The arrangement is illogical; in some sense,

inconsistent. The main source of trouble would seem to be

the attempt to initiate a method of cost accounting on lines

similar to those used by manufacturing plants. The experi-

ment has been very costly, is pi'oductive of no results justify-

ing the expense, and should be promptly abandoned.

125. Audits and Inventories.—An important item not

disclosed by the accounts is the loss or waste that may
gradually affect the assets ; also, while a transaction may be

altogether omitted, the balance will not disclose this, so

that the validity of the accounts must be cheeked by an

audit. This concerns itself with seeing that the cash on

hand, securities, etc., as well as the items of materials,

supplies, equipment, and other physical units standing upon

the books are actually to be found upon the property or

in the treasury ; that proper provision has been made against

loss or waste that may gradually accrue in the assets; that

transactions which have occurred have not been omitted

from the accounts ; and that the various expenditures have

been properly authorized, or covered by contract require-

ments, or otherwise.

The cash and securities in the hands of the treasurer

at the close of the fiscal year are, shortly after that date,

examined by a committee of the board of directors by actual

count and by comparison with certificates of deposits and

pass books to make sure that the same agree with the

amounts called for by the ledger balances. This committee

also examines the income and profit and loss accounts, and

makes sure that they are in accordance with the books of

the company, and examines the balance sheet and makes
certificate that it is a true and correct exhibit of the accounts

of the company at the close of the books as shown by the

general ledgers.

While no one would look for the disappearance of the

land or the large structures, such as large terminal freight

stations, or terminal yards, there is in every property a large
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number of comparatively small units, such as torpedoes,

lanterns, etc., and in order correctly to relate these to the

accounts it is necessary to take recurring inventories which

ought not to be at longer intervals than twelve months and

which look to the identification and checking of all material

of this character, as well as rail, ties, fuel, locomotives,

cars, etc.

While the inventorying of material stored at a . par-

ticular point is a comparatively simple matter, and no

particular difficulty arises as to locomotives and passenger

cars which remain on the property, an inventory of the

rolling stock, which is constantly moving from place to place

throughout the country, is not so simple, nor is it generally

understood.

Usually there is obtained from the auditor the last state-

ment of Official Inventory of Equipment Owned which shows

all cars carried on the books of the railroad as an asset.

The cars shown in the Official Inventory of Equipment

Owned are checked for such cars as cannot be seen against

the car record books currently in use in the office of the

superintendent of car service. The check looks to the find-

ing of a car of the same initial and number, together with

what is called a "good record"; that is, one plainly indicat-

ing that such a car is in existence and moving currently.

Home cars on foreign rails are similarly checked against

information shown in the book in which is recorded the

advice of foreign roads as to receipts of cars from one

road and deliveries to another.

On home roads "poor records" (those showing more
than thirty days' delay or those not conforming to customary

train runs) are then checked against yard or station reports

of cars on hand. The remainder, together with any sus-

picious cases, are subject to personal inspection at the point

where the last record shows them to be located. "Poor
records" on foreign lines are then made the subject of

inquiry as to actual existence of the cars and the reason

for the delays.

The residue from this operation is checked against the
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information shown in a History of Equipment Record Book
maintained in the office of the master car builder or other

officer responsible for the maintenance of the equipment.

This book contains a record of equipment as purchased or

built, together with all units destroyed, torn down or re-

numbered, etc.

The checks above referred to result in discovery of cars

not actually in existence but included in inventory and

cars actually in existence but not included in inventory,

making it possible to correct the History of Equipment

Record Book and current car record books.

Each item of equipment which cannot be satisfactorily

identified is made the subject of special investigation. The

results obtained from these investigations depend largely

upon the experience of the men engaged and the degree of

their ingenuity ; also the adequacy of the necessary records,

such as wreck reports, etc., at the offices of division master

mechanics, master car builders, yardmasters, etc.

Cars disax^pear under a large variety of conditions.

Some are destroyed in yards without any reports (inten-

tionally or unintentionally) being made. Others may be

repainted and renumbered by industries or other railroads,

or by contracting firms on either home or foreign lines,

and moved, under the new marks, to new jobs on other

roads. Others, particularly when in a dilapidated condi-

tion, may be left in obscure locations, or shoved off the end

of a track which has been subsequently removed; they may
have been appropriated and dismantled by scrap dealers

having track connections with the railroad; and some of

the older types of open top cars are sometimes found com-

pletely buried under refuse at the end of freight-house

platform tracks or other locations where they were once

used as refuse cars. Car bodies are taken off trucks, assembled

in ingenious order for use as homes for section men, or

for small offices at out of the way points without any

record thereof being made. It will readily be seen

that a penetrating inventory of equipment is a very impor-

tant essential, not only in order to protect the company's



21S FORMS, ACCOUNTS, AND STATISTICS

property, but also to provide the proper measure of this

particular asset in the accounts.

126. The Grand Audit and Valuation.—The value of the

railroad as justifying its capital issues, bonds, equipment

trust notes, stocks, etc., has been a popular subject of dis-

cussion for a generation. As early as 1888 the Interstate

Commerce Commission began to discuss in its annual reports

the advisability of making a valuation of the railroads of

the country, and in 1903 it first recommended to Congress

that it be authorized to undertake a determination of the

matter; and finally on March 1, 1913, an act was passed

providing for what has come to be called the Federal Valua-

tion. It was then estimated by the Commission that the

cost would be between $2,000,000 and $5,000,000 and that

the work would be completed in from three to five years.

Already eight years have elapsed, more than $60,000,000

have been expended by the government and the rail-

roads, and it is plain that the end is not in sight. The

act requires the finding of "the original cost to date" by

the inventory method, that is, a determination on the ground

of the various components of the property and the subse-

quent identification of them in the records of the company.

Usually about 85 per cent of the total cost may be identified,

it being necessary to estimate the cost of reconstructing

the remainder by the usual engineering methods. The act

requires the finding of the "cost of reproduction new," in-

eluding the cost of the acquisition of land. This is done

by the customary engineering method and is likely to reflect

the vice of engineering estimates by being 10 per cent to

20 per cent too low. The determination of quantities,

though a work of prodigious detail, is readily checked, and

the results may be considered accurate, but the prices to

be applied are matters of judgment and admit of destructive

variety. Some of the initial assumptions, such as duration

of construction, interest during construction, and cost of

lands, are open to similar objections. The final results will,

therefore, beyond peradventure be challenged. The act re-

quires the finding of the "cost of reproduction new less
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depreciation" which I shall refer to later, and, further, it

requires the finding of "other values and elements of

value," of which there have been suggested among others,

"going concern value," "value of unity of use," "franchise

value," "location value-traffic," "location value-operation,"

etc. Finally the Interstate Commerce Commission is to

determine "the value" of the railroad.

If we keep in mind that

:

"Pi'ice" is what the seller obtains for his goods in the

market

;

"Cost" is the amount paid or engaged to be paid for

some thing or some service

;

"Value" is what a thing will fetch, the purchaser not

being under compulsion to buy nor the seller under

compulsion to sell

;

and recall Samuel Johnson's famous statement when he

auctioned Thrale's effects, "We are not here to sell a parcel

of boilers and vats but the potentiality of growing rich

beyond the dreams of avarice," we may form some idea

of the problem the Commission has in fixing the value of

the railroad as a "going concern" in the enjoyment of a

business carried under rates fixed by the Commission, and

under wages and rules governing the conditions of employ-

ment of its forces fixed by the United States Railroad Labor

Board.

In April, 1910, the British Parliament passed an act

looking to the valuation of the lands of the kingdom. After

ten years of work and the expenditure of $25,000,000, in

July, 1920, the Chancellor of the Exchequer advised that

the report of the deputy chairman of the Board of Inland

Revenue was a "cold and damning document; an absolutely

damning document '

'
; that the plan was unworkable and the

results "useless; that the right thing to do was to recognize

facts, to admit failures, and to act like sensible men"; and

upon his motion the act was repealed. What will be the

ultimate fate of our much more ambitious effort, it is too

early to attempt to forecast.
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One thing at least is clear. It is no longer contended

in any responsible quarter that the railroads of the United

States as a whole on June 30, 1914, when construction costs

were at their lowest, could have been reproduced for the,

sum at which they were carried as assets on the books of

the owning companies. As much might have been apparent

to any honest mind from the contemplation of the figures

shown on Fig. 28.

In giving effect to the Transportation Act, 1920, the

Interstate Commerce Commission placed, for the purposes

of that particular case, the value of the steam railway prop-

erty of the carriers subject to the act held for and used in

the service of transportation, at approximately $18,900,-

000,000. It is quite safe to say that at the then level of

wages and prices of material this property could not have

been reproduced for $40,000,000,000. What other business

could have sustained such a blow and have survived?

The word ''water" is one of the words the real mean-

ing of which has not been generally understood and the

skillful use of which by the demagogue has inflamed the

community to the point of destructive hysteria. It is a

sad commentary on human intelligence that the contro-

versies of the last generation with their destructive force,

the full effect of which has not even yet been felt, might

have been avoided had the laws originally made possible,

as they now do, the issue of stock without par value, instead

of requiring that stock should be issued as of a value fixed

in the certificate.

Whatever may be the cost of the creation of a produc-

tive enterprise, its value is to be found in its activity as a

going concern, the way in which the forces are assembled,

the use made of the plant, the skill with which the mer-

chandising is conducted; in other words, upon the capacity

of the management.

If the conditions of legislation were such that the field

for the display of enterprise was to be found only in a

body described as "water," analogy might at least have

suggested the essential part played by that element in all
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our activities from the maintenance of life to the irrigation

of the arid regions. It was not something at which to be

frightened, but rather something to be studied and com-

prehended.

127. Depreciation.—One of the important functions of an

audit is to safeguard the accounts from the insidious impair-

ment that may gradually affect the assets. The English

describe this by a most meaning phrase: "wasting assets."

One may readily see that if a corporation were to buy coal

lands containing 4000 tons of recoverable coal to the acre,

paying therefor $100 per acre, that as the mining pro-

ceeded, unless the coal removed—the "wasting asset"

—

were charged out of the assets at 2i/^ cents per ton, the

books would no longer reflect the true condition of the

property. In many enterprises this is a matter of the very

first importance, and the most careful attention must be

given to it. The railroad is a composite of many different

parts, and of these there are many units which, especially

as the road becomes of large size, tend to fall into a routine

of rhythmic replacements, such as ties, rails, bridges, build-

ings, cars, locomotives, etc. Here it is impossible intelli-

gently to divide the maintenance account into repairs and

depreciation. If the theory of depreciation is carried to its

logical extreme, there is nothing left for repairs; if repairs

are adequately made, there is no depreciation.

Let us consider the locomotive, consisting of some 15,000

parts, many of them duplicates and all of them replace-

able. When this machine is received from the builders

it has to be "tuned up" and put in shape for service.

Assuming this condition as 100 per cent, it would be entirely

practicable to keep the locomotive in service indefinitely

by successive renewals of its parts, and this was indeed at

one time the English practice. On the diagram. Figure 29,

is pictured this perpetual life, the ability of the locomotive

to handle its rated tonnage remaining unimpaired. The

continuous changes in locomotive stock is a consequence

of changes in the state of the art and are handled under

the bookkeeping designation of retirement. How rapid these
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changes are is indicated by the history of the "999,"' the

locomotive that was the outstanding feature of the exhibit

of the New York Central Lines at the "World's Fair at

Chicago in 1893, and which then hauled their famous

Empire State Express. In 1910 this engine was pulling a

milk train in northern New York, and it is now in

passenger service on a small branch in the Beach Creek

District.

Since writing the above I have run across the following

by Dr. Dionysius Lardner in his Railway Economics, pub-

lished in 1848

:

That the value of the property which a railway company pos-

sesses and uses depends generally upon the condition of efficiency

in which it is maintained and on the market value of the objects

which compose it, but if capital is to be written down as prices

of materials fall it should be written up as they rise. In truth,

such a principle cannot be maintained. If an annual valuation

or survey of stock be made, it must be u^Don the principle of

estimating it by its quantity and efficiency only, and not by its

marketable value, which is determined by causes over which the

company has no control and quite independent of the use or abuse

of their property.

In the Federal Valuation great confusion has arisen over

this matter of depreciation. The Bureau of Valuation has

not been content to look at the structures as used in their

entirety, but has proceeded to dissect them beyond the point

at which they could be serviceable and then to give con-

sideration to those dismembered parts. Consider the struc-

ture of the track; it is made up of ties, rails, angle bars,

track bolts, nut locks, tie plates, anchor plates, spikes, etc.

But it would not be serviceable except as an integral

assemblage. The test should be: "Is this structure main-

tained in such condition as to permit the safe transit of

trains at schedule speed?" If it is, then there is no deferred

maintenance, there is no depreciation, no wasting asset; it

is in a condition of 100 per cent. To go beyond this and

to give separate consideration to an element of the structure

such as the ties, save for the sole purpose of determining
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deferred maintenance, is to lose one's self in a maze from

which nothing satisfactory can result.^ No attempt is made

to fix the identity, say, of a cross tie. "When an old one

is taken out of the track and a new one put in the Capital

Account is not affected, the entire charge being made cur-

rently to Expenses ; but this is not the case with locomotives.

A new locomotive is given a number which is entered in the

stock book and thereafter its life is accounted for. The

Kansas City Southern Railway Company in September, 1903,

bought a locomotive which it numbered "453" and entered

it in its stock book at its cost price of $19,397. The Inter-

state Commerce Commission upon inspecting the engine

valued it as of June 30, 1914, at $17,597. The locomotive

stood on the books on April 25, 1917, as having a value of

$13,542. It was sold on that date for $21,015.

The railroad business is not one which happily lends it-

self to theorizing. One may indulge in speculation and

embalm in the records the results of his imaginative enter-

prise, but too often the subsequent effects will make him

seem ridiculous. As Josh Billings says: "It ain't so much
people's ignorance that does the harm as their knowing

^ John Stuart Mill in his book. Principles of Political Economy, says

:

The greater part, in value, of the wealth now existing in England has
been produced by human hands within the last twelve months. A very
small proportion indeed of that large aggregate was in existence ten years
ago ; of the present productive capital of the country scarcely any part
except farmhouses and manufactories, and a few ships and machines;
and even these would not in most cases have survived so long, if fresh labor

had not been employed within that period in putting them into repair.

The land subsists, and the land is almost the only thing that subsists.

Everything which is produced perishes, and u ost things very quickly.

Most kinds of capital are not fitted by their nature to be long preserved.
There are a few, and but a few productions, capable.of a very prolonged
existence. Westminster Abbey has lasted many centuries, with occa-
sional repairs; some Grrecian sculptures have existed above two thousand
years; the Pyramids perhaps double or treble that time. But these were
objects devoted to unproductive use. If we except bridges and aqueducts
(to which may in some countries be added tanks and embankments),
there are a few instances of any edifice applied to industrial purposes which
has been of great duration; such buildings do not hold out again t wear
and tear, nor is it good economy to construct them of the solidity necessary
for permanency. Capital is kept in existence from age to age not by
preservation, but by perpetual reproduction; every part of it is used and
destroyed, generally very soon after it is produced, but those who con-
sume it are employed meanwhile in producing more.
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so darned much that ain't so." .This item of depreciation

Avhich may be pictured as running as high as 15 to 25 per

cent of the total replacement cost of a railroad has been

so used by those who seek to depreciate the value of rail-

road property as to demand the closest study.

My father used to tell me, for my instruction, a story to

this et^ect : In his time, as was the case when I was a lad,

the slaughtering of cattle was done locally. A butcher had

a barn on the outskirts of town. To a beam in the roof

was attached a pulley, to the floor directly beneath was
fastened a ring. A rope was placed round the horns of

the steer and the free end passed through the ring and over

the pulley. By drawing on it the head of the steer was
forced down to the floor. The assistant held the head firm

by grasping the horns and the butcher dispatched the steer

by slugging it between the eyes with a sledge. On this

occasion the butcher was cross-eyed and the assistant a

negro. As the fatal blow was about to be delivered, the

negro, looking up, got a terrific fright and shouted "Say,

boss, is you goin' to hit where you look! 'Cause if you is

ah'm goin' to run."

Astigmatism of the mental vision would appear to be

an even more common failing than astigmatism of the optic

vision and, while the latter seldom affects anything but

personal appearance, the former is always devastating in

,

its destructiveness. Like the old detective who said he just

naturally hated a thief, I just naturally hate a cross-eyed

mind. You may be sure the man who has one will never

hit where he looks,

128. Obsolescence and Retirement.—The expense account

of a railroad niay be subject to sharp fluctuations by the

replacement of structures of considerable magnitude, such

as bridges and stations, or by the premature retirement

in considerable numbers of locomotives, cars, etc., due to

the rapid development of the "state of the art," and by

property abandoned due to relocation of line, etc. To pro-

tect the credit of the companies an equalization account foi

a specified purpose and a definite number of years maj
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well be set up to spread the effect of these unnsiial and

unforeseen charges.

Generally speaking, it may be said that all accoimting

may be divided into three classes, revenues, disbursementfl,

and general. For the information that follows concerning

the details of transportation accounting, I am indebted to

W. E. Eppler, Comptroller of the Delaware and Hudson

Company.

129. Revenue Accounting'.—What a railroad has to sell

is transportation, and this is a commodity which cannot be

stored. If produced in excess of the amount demanded, the

excess is wasted. The carrier markets its commodity

through the medium of its many agents, and it is sold in

three different forms, represented by revenue from three

different sources, freight, passenger, and incidental. The

accounts must show the amount of money which the carrier

becomes entitled to receive; also the source of the return.

The final returns are handled through Income Account 501,

Railway Operating Revenues, which is the net result of

statements made under 27 headings, some of which cover

incidents of freight transportation.

130. Accounting for Freight Revenue.—Rates for the

transportation of freight are prescribed in tariffs written by

the traffic department and filed with the Interstate Commerce

Commission and the various state commissions. These tariffs

are furnished to the agents and are publicly displayed at the

freight depots. No transportation service can be rendered

or rates quoted which are not covered by such lawfully pub-

lished tariffs.

For each shipment accepted for transportation a contract

in the form of a bill of lading is issued. The original is given

to the shipper as a receipt for his property, and for other

purposes. The copy kept by the carrier is known as a ''ship-

ping order.
'

' They are documents of much importance. The

waybill is prepared from information contained on the ship-

ping order and forms the basis for the freight revenue account-

ing. These waybills are of several varieties; those showing

no charges being usually car movement waybills, astray way-'
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bills, and company freight waybills. In addition to its

accounting function, the waybill furnishes to the freight con-

ductor his authority for the movement of the freight described

over all or part of the road traversed by the conductor and
his train, and over all or part of the distance the shipment

is to move. The conductor has no authority to move any
freight not covered by the waybill, except as he may move
astray freight under special instructions.

Because freight ih> moved not only from one point to

another on the same railroad, but also from a point on one

railroad to a point on another railroad ; because of the estab-

lishment of through and joint rates applying over two or

more railroads : because of the necessity and desirability of

eliminating delays in handling freight which might arise from

accounting requirements; and because of the differing finan-

cial relations and arrangements established between rail-

roads, there has been brought about the creation of several

different classes of waybills, the principal ones being: (1)

local waybills, (2) junction settlement, (3) through waybills

with audit office settlement (the familiar "A.O.S." billing),

and (4) card waybills.

Any deviation from interline "A.O.S. " billing is liable,

and even quite likely, to interfere with the prompt movement

of freight through the necessity of rebilling at junction points.

To the extent that it is possible to do so, the railroads should

promote through billing with audit office settlements, increas-

ing .such billing and settlements wherever justified.

The card waybill was adopted in order to overcome delays

arising through the non-receipt of regular waybills at junc-

tion points.

Divisions of through rates are established by negotiations

between the traffic departments of the roads interested, and

while usually on the basis of percentages, they are frequently

on the basis of specific amounts per 100 pounds or per ton.

Both bases are in many cases complicated by the recognition

of the claims of various railroads for allowances of fixed

arbitrar^es. Such arbitraries are usually based upon the

existence of special conditions resulting in extraordinary
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terminal expense, bridge tolls, etc., and must be set up to the

credit of the line to which they accrue before division of the

balance is made on the basis of the established percentages.

Practically all the basic data for freight revenue account-

ing (as well as passenger and incidental) originate at the

various stations. The station agent, in addition to his many
other duties, must also be an accountant. He is responsible

for all tlie money collected or collectible at his station. He
maintains a set of books, and has an account with the auditor

of revenue or other officer in charge of revenue accounting.

The manner in which the station accounting is performed is

compiled in a very comprehensive form in the "Book of

Instructions for the Government of Agents," usually found

to be in use on the more progressive railroads, which is revised

•constantly in order to keep the agents fully informed as to

changes in methods, etc. It will be interesting, however, to

go over in a general way the nature of the accounting work

performed at the stations.

131. Freight Forwarded Book.—The agent records in this

book only those waybills made out at his station carrying

"prepaid" or "advance" charges—charging himself with the

former and taking credit for the latter. He is responsible

for the collection of the one and for the payment of the other.

The totals of these items are used to verify similar totals

appearing on the Monthly Summary of Daily Abstracts of

Waybills Forwarded.

132. Freig-ht Received Book.—Each and every waybill for

freight received must be entered in this record and each con-

signment is shown separately in order that the record of pay-

ments and charges may be posted. Being responsible for the

collection of "freight" and "advance" charges, the agent

takes debit for both. Credit is taken for the amount of such

of these waybills as indicate a prepayment at the forwarding

station. The daily totals of "freight," "advance" charges,

end prepayments are balanced with the agent's Daily

Abstract of Waybills Received.

133. Freight Bills and Delivery Receipts.—As soon as

waybills are received, checked, and recorded, a combination
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freight bill and delivery receipt is made for each consignment.

This freight bill contains a full description of the shipments

and the eliarges due thereon, and may be compared with an

invoice rendered by a merchant for goods sold or service

rendered. The freight bill is the carrier's invoice for trans-

l)ortation sold. When payment is made, the agent furnishes

a receipt therefor upon the freight bill, and delivers it with

the freight. Concurrently, the consignee signs the delivery

receipt which is retained by the agent as evidence of delivery.

Notation of shortage or damage should be made upon both

the freight bill and delivery receipt prior to execution, and

this information may subsequently be of much importance

to the freight claim agent in settling claims, etc. The agent

posts to his cash book the amount of payments as indicated

by the delivery receipts.

Prepaid freight bills are similar in form to ordinary

freight bills, and are generally used in billing credit cus-

tomers for freight charges prepaid at originating points.

When collection is made, the agent furnishes a receipt there-

for on the face of the prepaid freight bill.

134. Settlement Book. — Cash settlement for freight

charges upon delivery of freight is demanded of receivers

or shippers of freight, except those individuals, firms, or

corporations -which have made credit arrangements with

the treasury department. In order to control this matter,

the agent maintains a Settlement Book, M'herein an account

is kept for each patron having credit. As charges against

the patrons accrue, they are entered in the Settlement Book
and collections therefor are made periodically. There is

also entered in the Settlement Book an account with each

connecting carrier with which junction settlements are

made. Such accounts are charged w-ith the amount due
from each carrier, representing the total charges up to his

station appearing on the waybills or transfers for freight

delivered thereto, and for movement beyond. Credits are

posted to the account of each carrier for the total charges
due them on shipments received from them for delivery
or forwarding. A "due bill" is prepared periodically and
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signed by the agent of each company, showing the net

amount due from one to the other. Payments are then made
in cash, by station draft, or through the general office.

135. Cash Book.—This is a current record of daily cash

collections and disbursements made at the station. The
remittances, which the agent is required to make (daily,

in most cases) to the designated depository, are considered

as disbursements. The difference between the various entries

representing daily receipts and disbursements (after con-

sidering, of course, the balance from the previous day)

furnishes the agent with the amount of his cash balance

at the close of the day, which should be balanced with his

actual cash on hand.

136. Miscellaneous Records and Reports.—The agent also

keeps record of several other classes of transactions, such

as demurrage, switching, storage, telegraph receipts, war

taxes collected, etc. He renders periodical reports (daily,

weekly, monthly, etc.) of all waybills issued and forwarded,

and waybills received, switching charges, storage charges,

demurrage charges accrued, rent collections, telegraph

receipts and freight charges on Company material, miscel-

laneous debits representing receipts from the sale of freight,

miscellaneous credits covering station relief claims, etc.

137. Proof of Station Accounts and Monthly Balance

Sheet.—When he has completed his reports, balanced his cash,

etc., the results of the business conducted at his station

are summarized in a record called Proof of Station Accounts.

This record is in reality a ledger, and from it each separate

account is transferred or carried to the balance sheet, which

is generally made up in the form shown on Figure 30.

In the accounting office an audit is made to see that the

full revenue is received for the service performed; that

proper settlements are made to and by station agents and

interested foreign roads; that all charges assessed are

correct from a standpoint of rate, classification, extension,

and footing. As may well be seen, there is a voluminous

amount of detail attached to this work, and, in order to

facilitate the concentration of these data for the purpose
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of making proper disposition to the a^Jounts, and for other

purposes, use is made of several modern accounting devices,

among which may particularly; be mentioned the Hollerith

machine.

138. Accounting for Incidental Revenue.—The two main
sources of revenue are freight and passenger transportation,

but in addition to these are such items as express, mail,

dining service, parlor and chair cars, restaurant, demurrage,

storage, excess baggage, and several other items incidental to

transportation.

Accounting for incidental and passenger revenue is not

nearly so burdensome as accounting for freight; neverthe-

less they have their complexities and in any case the

carrier's interest in all of these items must be protected

through proper accounting.

139. Disbursement Accounting.—As the greater part of

the carrier's revenue is derived from transportation, so the

greater part of its expenditures are made for transporta-

tion. The operations of a carrier are unsuccessful unless

its revenues exceed its disbursements ; the greater the excess

the greater the success.

The tendency of most of us, I am afraid, is to spend

more than we earn, and unless careful consideration is given

to the amount and nature of disbursements, the weakness

of the individual is likely to be reflected in the corporation.

The accounts must show the cost of conducting opera-

tions, and the manner in which such costs were brought

about. The final returns are handled through Income

Account 531, Railroad Operating Expenses. This account

is subdivided into eight headings, as follows:

1. Maintenance of Way and Structures

2. Maintenance of Equipment

3. Traffic

4. Transportation—Rail line

5. Transportation—Water line

6. Miscellaneous Operations

7. General

8. Transportation for Investment—Credit
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The fourth classifical^ (Transportation—Rail line) is the

one pertinent to the present discussions, and, in so far as

it is possible to do so, my remarks will be confined to such

expenses as are properly included in that account.

Without much technical knowledge of accounting, the

transportation officer may here identify the familiar factors

of labor, fuel, water, lubricants, station, train, engine,

engine house and office supplies, damage to property, loss

and damage to freight, personal injuries, and other

casualties.

While the routine for handling the accounts differs

widely on the several roads, the effort to secure the maxi-

mum of record within the prescribed time, and at a minimum
of expense, has tended to decentralize the accounting force

so as to keep it in immediate contact with the conduct of

the business. With a representative of the accounting de-

partment at the headquarters of the division, or district,

the story of the operations as reflected in the forms of

payrolls, invoices, bills, etc., is more conveniently translated

into the appropriate accounting terms; while invaluable

assistance may be given the transportation officer by the

prompt and intimate interpretation of the results of opera-

tions, as shown by the accounts.

Although a considerable amount of detailed accounting

is performed by the division accountant, there are, never-

theless, a number of transactions that can be best accounted

for under a plan of centralization. Certain requirements

make it necessary to draw together all the accounts of the

carrier for summarized statements, so that the more impor-
tant, as well as the larger part of the accounting work,
must continue to be handled at general headquarters. The
accuracy and correctness of the results as indicated by the

compilations of the general office are entirely dependent
upon the condition of the returns rendered by the division

officer, which in turn are dependent upon the Information
furnished by the superintendent, master mechanic, division

foreman, etc.

In order to appreciate the work performed by the
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accounting officials, it is necessary to have some knowledge
of their responsibilities. Consider, for instance, the han-
dling of pay rolls for officers and clerks, dispatchers, station

employees, telegraph operators, and signal and interlock-

ing men. A record of the time of each individual is kept
by the officers in charge at the hundreds of stations, shops,

offices, and other outlying points. Upon the accounting

officer rests the final responsibility for the correctness of

all of these returns. A vast number of these returns arc

periodically transcribed to the regular forms of time re-

ports and transmitted to the division accountant, who, after

verifying the rates and extensions, proceeds to the prepara-

tion of the necessary pay rolls covering.

Although this phase of timekeeping is a very important

matter and one requiring considerable attention, it is, never-

theless, a very simple undertaking when compared with

other activities of the accountants. This is due to the fact

that the compensation of most of the employees mentioned

above is computed on the basis of a flat rate of so much
per month, per day, or per hour. Even this transaction

has been somewhat complicated recently by the rules

adopted during federal control, which provide for certain

allowances not based entirely upon actual time employed.

Another cause of accounting complications is the practice

in vogue at some points of paying freight transfer employees

on a tonnage basis. This system, although advantageous

from an operating standpoint, involves a somewhat greater

expense for timekeeping than would be the case if the

ordinary method were followed.

One feature, the importance of which may never have

been seriously considered by officials of the operating de-

partment, is the use made of the occupation or title of

employees as indicated on the pay roll. With most of the

employees mentioned above, the pay-roll "designation"

determines the distribution of wages and salaries among

the several primary operating expense accounts. This is

also true to a certain extent with the enginemen and train-

men (to be treated in greater detail later).
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With respect to maintenance of way employees and shop

employees, the situation is entirely different, and in order

to arrive at the proper distribution of their time, a daily

time slip, giving a detailed description of the day's work,

is necessary.

More complicated, involved, difficult, and burdensome

is the keeping of time and preparation of pay rolls for

enginemen and trainmen. An extraordinary amount of

accounting is necessary, due, first, to the relatively large

number of men in this class of employment, and, second,

to the extremely complicated wage schedules and varying

conditions under which these men labor.

Conductors render daily time slips covering services per-

formed by themselves and the trainmen in their crews.

Engineers render daily time slips covering services per-

formed by themselves and their firemen. Each such time

slip must be certified as to time off duty by yardmaster

or engine dispatcher at terminals where crews go off duty,

and, upon receipt in the superintendent's office, must be

verified as to correctness of time going on duty, mileage,

or time on duty, trips made, etc., by reference to the train

and engine register sheets and dispatchers' train sheets.

After this verification, time allowance and rates payable

must be posted in accordance with the effective wage
schedules.

Timekeeping and the preparation of pay rolls for these

classes of employees is a very expensive process, and it has

become a matter of concern with some railroads to find a

method more economical than doing it all in the ordinary

"by hand" manner. In order to solve the problem, the

Hollerith sorting and tabulating machines have been re-

sorted to. These machines are capable of producing great

economies, especially when the work to be handled is of

great volume. For this reason, in the use of these machines
in connection with such timekeeping and pay roll work
as that under discussion, it has been found advantageous,
by roads otherwise using the divisional system of account-
ing, to abandon in a measure the effort to have all the
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initial accounting work on timekeeping performed in the
divisional accounting offices. The alternative has been the
establishment at a central point, preferably in the office of

the auditor of disbursements, of an organization equipped
with an adequate number of machines and of doing all

of the work there, thus producing sufficient volume to make
the machines remunerative.

This question of timekeeping for enginemen and train-

men is one of vital importance to the division superin-

tendent, and for this reason he should be thoroughly-

familiar with all its ramifications.

It will be seen that the objects sought and attained are

:

1. The checking of time slips as to time allowances and rates.

2. The accumulation of time and allowances to enable the prep-

aration of pay rolls.

3. The allocation of expenses to the various divisions.

4. The proper allocation of mileage.

5. The assembling of data for reports and statistics.

The amounts of the various pay rolls, and the distribu-

tion thereof among the several accounts affected, are for-

warded to the division accountants for inclusion in their

accounts just as though the pay rolls had been prepared in

the division offices, thus maintaining the integrity of the

division accounts and, at the same time, securing the advan-

tages of a centralized system of compilation.

The division accountant, having completed his pay roll

distributions, makes a summary on his ''blotter," and at

the end of each month takes the totals appearing on the

"blotter" into his accounts through the medium of a journal

entry, charging the various accounts affected and credit-

ing his balance sheet account "pay rolls."

While nearly all the transactions accruing in one month

are reflected in the accounts for that month, there is a

class of charges, such as those covered by telephone and

electric light bills, joint facility bills to be paid or collected,

and other bills and charges of a recurring character, which

are not usually received in time to be handled in the current
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month's account. There is also a class of charges, such

as loss of and damage to freight, personal injuries, etc.,

which, due to their peculiarities, are given special han-

dling in order that their irregular nature may not distort

the figures. Briefly, they are handled in the aggregate

rather than specifically.

The practice of the division accountant is to record in

appropriate "blotters" or "registers" (a separate one for

each class of transaction) the pay rolls, invoices, bills from

other divisions or departments, debit or credit advices from

the auditor of disbursements, etc. Each such "blotter"

shows the proper distribution among the several operating

expenses and other accounts affected, and the totals show

the distribution of the total amount of each class of trans-

actions. Then each of these is either actually or in effect

made the subject of a journal ent'ry, and a summary is

prepared in order to gather for each individual account

the charges and credits from all sources made thereto. This

summary, whether or not it be in book form, is the equiva-

lent of a ledger, and from it is drawn the balance sheet.

On the credit side of the balance sheet there will appear

an item entitled Transportation—Rail line, which repre-

sents the transportation expense of the division for a given

month or period. The "blotter" produces a distribution

of such amount by primary accounts, and such distribution

is put up in the form of a supplementary statement support-

ing that item on the balance sheet.

When this point has been reached, we may say that

most of the physical units, the results of the efforts of the

transportation officers, are reflected in dollars and cents.

It is here that the transportation officers may see the actual

results of their work. Taken by themselves, the results as

portrayed by the division accountants have a limited value

to the transportation officer unless he is somewhat familiar

with accounting methods, and is willing to seek or accept

assistance in the unfolding or disclosing of the real mean-

ing of what is stated.

A review of the gross increases and decreases in the
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various accounts gives a certain amount of information as

to the general trend. Such statements customarily contrast

two or more periods ; they should also be charted graphically

to show the range of fluctuations for a considerable period.

The reasons for many of these changes will be apparent

at a glance to the officer in close touch with his operations,

but it should be a part of his established routine to go

over the records each month in detail with the members
of his staff and an accounting officer, in order that complete

knowledge may be had of the items that have gone into

the transportation expense. Such a review will furnish an

opportunity for an interchange of ideas between the two
departments with a probable improvement in the work of

each, and a greater appreciation of the effect of each opera-

tion and of each dollar of expenditure represented thereby.

To a peculiar extent the nature of the transportation

function enables actual charges to be entered on a current

monthly basis, and the important accounts represent, with-

out explanation to the transportation officer, the costs of

the things he has recently handled. Of a somewhat dif-

ferent character, however, are the accounts containing

charges for various loss and damage items, and injuries

to persons; also the so-called Joint Facility Accounts (390,

391, 412 and 413), in which the transportation expense is

included, more or less with other point facility accounts,

in other general expense accounts.

With respect to this system of accounting for joint facili-

ties, it was first adopted by the Interstate Commerce Com-

mission in 1907, and they expected that for all the railroads

the debits would balance the credits, thus eliminating them

from consideration, leaving the initial expense in the prim-

ary accounts of the owning lines. For various reasons,

notably the ordinary ''lap-overs," or failure to include bills

in current accounts, this result has not been accomplished.

It is important that the terms and conditions under

which facilities are operated jointly should be well known.

Frequent investigations of these operations should be made

in order to see that those being conducted have been prop-



2U) FORMS. ACCOUNTS, AND STATISTICS

erly authorized; that the terms of the contract or agree-

ment are followed ; that the arrangement has not been

affected by changed conditions which would place the opera-

tions on a basis not considered equitable, and that the com-

pany's interest is fully protected.

In the various changes made in the manner of keeping

the accounts by the Interstate Commerce Commission, the

tendency seems generally to have been to relieve the ex-

penses by charges to capital, possibly as a justification for

reducing the rates. An interesting example of the odd way

in which this has worked out is the change in the item

Hire of Equipment from an "operating expense" to an

item of Income Account. The effect is to distort the ex-

penses as between the borrowing and the lending roads.

Under M. C. B. rules the owner of a car is charged with

practically all the expense of its maintenance except that

which may result from accident or unfair usage. If road

"A" is a heavy borrower of freight cars, its Maintenance

of Equipment will be materially reduced, as the owner

of the car will be paying directly, or indirectly, for repairs

to the same, the expense for which is charged to its (the

owner's) Maintenance of Equipment account, while the

money received from road A as a rental is credited to its

(the owning road's) Hire of Equipment account, road A
at the time charging the money so paid to its Hire of Equip-

ment account.

The transportation accounts may be made the basis of

many profitable studies, especially of local conditions. From
them may be drawn much information as to various classes

of employees, their number, hours or days on duty, com-

pensation, average rate of pay per hour or day compared
with previous periods, the average cost per bill of lading

issued and freight bill issued, and many like details. Studies

of the efficiency of the several divisions of the organization

may be made by associating with the appropriate physical

units the costs as reflected in the accounts, while the units

themselves may be segregated and examined.

When the operating revenues and the operating expenses
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have been ascertained, the first step in the preparation of

the income statement is stated in the following manner:

Railway Operating Revenues $

Railway Operating Expenses $

Net Revenue from Railway Operations $

It is hoped that the subtraction may always be made
in the manner that was taught in our early school days,

subtrahend from minuend, and that there will always be

a considerable difference, because this figure is apt to be

seriously affected by what follows.

140. General Accounts and Miscellaneous Matters.—Al-

though the transportation officer has his most direct con-

nection with those operations that are eventually reflected

in the Operating Revenue and Operating Expense accounts,

there are, nevertheless, certain items which are not in-

cludible in either of these, but are more or less interesting

to the division officers on account of their indirect relation

to their work and, further, their direct relation to the final

status of the company's operations.

After the Net Revenue from Railway Operations has

been ascertained, two items are deducted therefrom : Rail-

way Tax Accruals and Uncollectible Railway Revenues. The

latter is of relatively slight importance ; the former is an

item calling for very serious consideration. The so-called

Property Taxes are generally verified and checked by the

real estate agent. Beside these, however, there are various

other federal and state taxes which are levied on capital

stock, income, gross earnings, etc, in accordance with the

provisions of a set of statutes amazingly indefinite, and the

returns to be made for these call for the keenest scrutiny.

The sums involved are enormous and are constantly in-

creasing.

We now have a figure representing Railway Operating

Income and, after considering the revenue from, expense

of, and taxes on the so-called Miscellaneous Operations,

reach what is termed Total Operating Income.
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Then comes the consideration of items of what might

be called a "general" nature:

1. Non-operating Income, which includes credits resulting from

the hire of freight cars, interest on bank deposits and securi-

ties, and rents from locomotives, passenger cars and work

equipment.

2. Deductions from Gross Income, which includes such items as

debits resulting from hire of freight cars, rent for locomotives,

passenger cars and work equipment, interest on funded debt,

etc.

Consideration of all the items will then produce a figure

representing "Net Income."

A "pen picture" of the company's operations is then

ready to be set up in the following form

:

I. Operating Income
501. Railway operating revenues $

531. Railway operating expenses

Net revenue from railway operations $
~

532. Railway tax accruals

533. Uncollectible railway revenues

Railway operating income $
~

502. Revenues from miscellaneous operations

534. Expenses of miscellaneous operations

Net revenue from miscellaneous operations $

535. Taxes on miscellaneous operating property.

.

Miscellaneous operating income $

Total operating income

II. Non-operative Income
503. Hire of freight cars—Credit balance

504. Rent from locomotives

505. Rent from passenger-train cars

506. Rent from floating equipment

507. Rent from work equipment

508. Joint facility rent income

509. Income from lease of road

510. Miscellaneous rent income

511. Miscellaneous non-operating physical prop-

erty

512. Separately operated properties—profit

513. Dividend income
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514. Income from funded securities

515. Income from unfunded securities and
accounts

516. Income from sinking and other reserve funds

517. Release of premiums on funded debt

518. Contributions from other companies

519. Miscellaneous income

Total non-operating income $
~

Gross income (or loss) $

III. Deductions From Gross Income
536. Hire of freight cars—Debit balance $
537. Rent for locomotives

538. Rent for passenger-train ears

539. Rent for floating equipment

540. Rent for work equipment

541. Joint facility rents

542. Rent for leased roads

543. Miscellaneous rents

544. Miscellaneous tax accruals

545. Separately operated properties—Loss

546. Interest on funded debt

547. Interest on unfunded debt

548. Amortization of discount on funded debt ....

549. Maintenance of investment organization. . .

.

550. Income transferred to other companies

551. Miscellaneous income charges

Total deductions from gross income $

Net income (or loss)

Even when this point has been reached, the aecoimtant's

work is by no means finished because he not only has to

go further and account for the disposition of the net in-

come, but he must also, after a consideration of the current

transactions, recast his general balance sheet in order to

show the carrier's assets, liabilities, profit and loss balance,

etc. Although all this is very easily stated in a general

way, few beside those familiar with the situation compre-

hend the scope of the problem.

My critical remarks with respect to the classifications

issued by the Interstate Commerce Commission may be held

to call for some constructive suggestion. I have prepared,

as a suggestion, Fig. 31, which shows the number of accounts
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provided at present for the various classes of expenses, and

those which I should think adequate. An outline of the

English classification is inserted for comparative purposes.

Statistics

141. Statistics.—The ramifications of railroad operation

are so widespread, the sources of possible wasteful expendi-

ture, or possible economies, so numerous, that if a railroad

is to be managed with a maximum of efficiency it is impor-

tant that all information bearing on work done and cost

of operation be drawn together and tabulated on uniform

bases. Statistics cannot take the place of judgment, but

they are most valuable aids to judgment ; they serve as

instruments to thought, to knowledge, and to work, and

they should be compiled in the clearest, the briefest, and the

most compact form. They should be as few as will cover

the essential items and contain the details that explain the

fluctuations which have taken place and where they occur.

If sufficiently comprehensive, they will aid in the solution

of problems and enable conclusions to be drawn and judg-

ments matured. A common danger to be avoided is the

careless assumption of data without testing their correct-

ness, followed by an undue refinement in the calculations

based thereon. Figures are no more than an aid in arriv-

ing at a conclusion; the practical guide is common sense.

Statistics suffer from all the limitations of two-dimension

space ; arranged in serried lines and columns, having height

and width, they lack the depth which alone gives that per-

spective in which relationship may be truly fixed. We have

too often used financial statistics to the exclusion of physical

statistics in analyzing operations. Fluctuating changes in

rates of pay and prices of material invalidate comparisons,

while constancy inheres in man hours, tons, ton miles, and

engine and car miles. They also have the advantage of

familiarity that comes from close personal association.

Statistics, too, should be kept so that information can

be condensed from period to period on statements that will
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enable comparison of cumulative periods. They should be

brought together in folders. Many of the beneficial effects

to be derived from their use are now lost through their being

scattered over numerous sheets and through a failure to

draw them together.

The use of diagrams is very helpful and they may be

drawn to illustrate many statements, bringing, in a very

direct way, material facts into prominent notice. Changes

stand out and save much mental labor in carrying in mind

a long series of figures. Memory will carry figures much
better than it will carry graphs. The advantage of the

latter is the sharp distinction of relativity. Care must be

exercised in the choice of scales and illustrations for these

diagrams. The use of colors is frequently advantageous

to give emphasis to or direct attention to the significant

facts.

Much of the benefit obtained from statistics is found

in their display of the results of operation. Such evidence

of results acts as an incentive to good work and excites

a wholesome rivalry. Every one will wish to show improve-

ment. It is equally desirable that bad working, from what-

ever cause, should come to light.

Statistics are not a cure-all, but a pointer or index to

those who can read and interpret. They should not be

used as a cause of action, but as an aid to the judgment in

reaching a decision. The cost of producing the essential

data is small. They may usually be assembled upon forms
and reports currently made, and on an operating division

will not employ the time of more than one clerk, while

summarizing and working out the averages in the general

office will not take over one hour per day. As a means of

checking the shifting of blame from one department to

another, and for reducing the friction between departments,

statistical work is very valuable. The knowledge that the

"head office" is in possession of all the essential facts wdth

which to measure the efficiency of the work performed has

a most stimulating influence, both upon the sluggard and
upon the ambitious.
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The staff of the general manager should contain two

or three experienced men who thoroughly understand

analysis and statistical work, and who, when his subordinate

officers apply for help in assembling information, may be

sent to their assistance.

Statistics wrongly used, or in such a way that the judg-

ment formed thereon has no practical relation to the facts,

are of very little use; when rightly used, they are most

valuable.

I cannot help feeling that transportation officers gen-

erally are not doing enough "figuring." I am afraid they

are not studying the statistics with a view to finding matters

that are worthy of their attention, watching the results

of their efforts, and finding out whether the facts justify

their practice. The pad and pencil are much too valuable

to fall into disuse.

It would be well if each transportation officer would

systematically, and at fairly frequent intervals, say a half

day each fortnight, review thoroughly some part of his

operations over his entire territory. It will help if he con-

fines his attention to one field of action, as, for example,

the movement of cars, or the facilities used by trains in

moving between terminals.

All officers should be occupied in considering the various

solutions of these problems. It is detailed attention to

minutiffi and consideration of trifles which spell success. It

is only by the aid of complete statistics that the way can

be pointed clearly to effective remedies.

"Figuring" will formulate many questions and answer

some. When things are not going right, it is very desirable

to know why they are not, and to give supporting reasons.

Figure constantly on the little things and strengthen the

judgment by testing it with the results shown. The more

you figure, the more you will want to ; the results are not

only interesting, educating and satisfying, but profitable

from the financial side; the thing to guard against is the

adoption of an academic attitude, or falling into impractical

habits.
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There is much in the best practice of the literary art

that may well be followed in the preparation of statistics.

There is the same insistent demand for sincerity and truth.

As Frank Norris says

:

It is not difficult to show that a man may be as accurate as

the spectroscope and yet lie like a Chinese Diplomat. As for

instance, let us suppose you have never seen a sheep, never heard

of a slieep, don't know sheep from shavings. It devolves upon

me to enlighten your ignorance. I go out into the field and select

from the flock a black sheep, bring it before you, and, with the

animal under your eyes, describe it in detail, faithfully, omitting

nothing, I am painfully accurate. But you go away with the

untrue conviction that all sheep are black! I have been accurate,

but I have not been true.

There is a clear and sound distinction between literal facts

and truth, so that one must remember the distinction and

claim no more for accuracy than it deserves. To be accurate

is not enough; to be true is the all-important business. Be,

then, sincere, for sincere work is good work. Sincerity is

the only enduring- strength, it is a necessary condition of

power.

But if truth goes before accuracy, the latter continues

to be of prime importance. The facts cannot successfully

be placed before us unless the compiler has gained clear

insight into the thing upon which he reports. If you have

any doubts about understanding a matter, try to draw it

or to set it down in words. If you really know it you can

faithfully describe it ; the thought is organized by the effort

at draughting or written expression.

The greatest simplicity insures the greatest accuracy. It

is the details that give significance, but these must be shown
in sharp outline, and interpreted as a part of our organized

experience. Only then can we see what others do not or

cannot see. If we carry on our thinking not by images but

by signs, we expose ourselves to many chances of error

and it is of the first importance that we guard against the

fallacies of figures and of meaningless or misleading com-

binations and arrangements.
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Compression is of prime importance—the science of omit-

ting. So, too, is the expression of the image by two or more

signs, where occasion indicates, since everything has two or

more handles. We build up our methods upon habit, not

upon rules, and a sign that appeals insistently to one habit

of mind may leave another quite unmoved.

And, finally, the events should be stated in such sequence

that the mind may not have to go backward and forward in

order to connect them. The arrangement should be such

that the significance of each may be understood as it comes,

and in the order most convenient for the binding up of

thought. Good statistics, like correct reasoning, are the

ideal assemblage of objects or signs in their actual order

of existence and succession. The purpose is by the written

word ; by the ordered figures ; to make you hear ; to make

you feel ; before all, to make you see. What we are to aim

at is some side or point of circumstance or movement, and

we must stand or fall by its significant simplicity, the very

truth of its existence.

It is upon these statistics that we are to exercise our

mental vision, our perception, inference, reasoning, and

imagination. Our action is predicated upon the inferences

we draw ; the extension of the known to the unknown ; the

apparent to the unapparent. Here we must try to think

the thing out to the end where all works worth while have

their beginning.

Broadly speaking, the whole of the operating section of

freight expenditure is covered by

:

1. Costs at terminals

2. Car loading

3. Train loading

4. Engine mileage or hours

142. Terminal Freight Stations.—In comparing freight

house handling the cost per ton and weight handled per

man per hour may differ considerably at different places.

We need, then, a knowledge of the layout and equipment
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of each warehouse, checking, make-up of gangs, nature and

number of consignments, and the number of packages and

Avoight per package.

143. Car Loading.—In securing full carloads, the thor-

ough training of expert loaders will repay the cost and

trouble involved in their training. In every warehouse some

man shows the greatest ability in loading, and his services

should be utilized in going around from station to station

to superintend for a time the loading at each.

It is impossible to overestimate the importance of full

carloads. The maintenance cost of the car is practically

independent of its load, so that a reduction in the number

of cars is followed by reduced cost in almost the same

ratio. Less demand is made upon the road locomotive, less

yard handling is involved and less trackage needed, greatly

reducing costs in congested areas. Care should be exercised

to load traffic for connections in cars belonging to the con-

necting line, avoiding empty hauls and loss of use of one's

own cars.

The American Railway Association has collected a large

body of statistics on commodity loading, covering both

L.C.L. freight and full carloads, showing the number of cars

per month loaded by the reporting roads, average pounds

per car, both total and by specified commodities, per cent of

marked capacity utilized, etc. Taking out these data in-

volves a very large amount of work, but occasional tests

are of real value. A few should be made each month and
every important commodity examined at least for one month
in every two years.

The figures for the loading of cars should be collected

so as to show in groups the commodities admitting loading

to tonnage capacity and those that must be measured by
the cubic capacity of the cars. They should reflect the

L.C.L. business, the very light business, the medium light

business, and the heavy tonnage business.

The loading of cars is greatly affected by commercial
practices, as the selling of grain in 1000 bushel lots. A
great waste of transportation resources is entailed because
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these practices bear no relation to ear capacity. An intelli-

gent and systematic statistical record should be maintained

as a basis for bringing these commercial customs in line with

the economical use of transportation facilities.

When the 80,000 pound capacity box car came into use it

was impossible to get full loads of grain. I had a careful

inspection made of all the elevators on the road and the

changes required in each. Though I made every effort to

secure full loading, the commercial custom was too firmly

fixed to be changed. There came at length a period of

great car scarcity, and, being appealed to by one of the

largest shippers, I offered him a full supply of cars con-

ditioned on a full loading. The fact that he made the neces-

sary changes in two days and maintained his relations with

his customers indicates that, with exact information as to

what is wanted and a fitting opportunity to take advantage

of it, great advances may be secured.

Commodity statistics reflect the changes in each trade

and make it possible to follow accurately the prosperity

or depression of established fields of supply or reservoirs

of traffic, the development of new fields, and diversions from

one district to another, as well as their relative value to

the company.

A considerable proportion of empty-car mileage is

unavoidable, and runs for the country generally at about

30 per cent. It is important to know regularly how much

this amounts to, with a view to keeping it as low as possible.

Much can be done by a capable car distributor, armed

with adequate data at proper times. Here lies one of the

greatest fields for economy, since the main object is to move

the traffic as speedily and economically as conditions permit,

in as few cars as possible, by securing the maximum loading.

Curiously enough, it is at the busiest season of the year

that the empty-car mileage will run the highest.

The skill with which the ears are handled to some degree

regulates the number used, but the greatest influence is the

seasonal demand and the number that must be provided

to move the "peak of the load." The number out of service
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because of "bad order" conditions should be carefully

watched. The proportion should not much exceed 5 per

cent. The control of cars is an important and difficult func-

tion. An excess of supply is not only costly, but congests

the lines and terminals, and the public is likely to be less

Avell-served than with a smaller supply handled to the best

advantage.

It is one of the most discouraging things in the trans-

portation business to realize during how small a percentage

of the life of a car its W' heels go round, and even then how
considerable a proportion of this time it is running empty.

The car averages, as we shall see, a loaded journey in

14.9 days, so that only 10 per cent of its life is spent in

hauling a load. Now it is evident that a very small change

in the time of the round trip, 14.9 days, will make a con-

siderable difference in the number of cars required to handle

the business of the country.

The part played in our transportation by the large car

may be judged by a comparison with the English practice.

On the North Eastern Railway the average carload in the

mineral traffic was in 1904, 5.84 tons ; in 1910, 7.93 tons ; while

the reported average carload of coal, which may be taken

as a typical mineral, in the United States, was in March,

1920, 44.47 tons.

The things important to watch as a check on the service

of the car are

:

1. Ton miles per ear mile. This reflects the loading of the car as

distinct from its movement.
2. Car miles per car. This reflects the movement of the car as

distinct from its loading, and the loaded and empty mileage

should be separately shown.

3. Car daj's per loaded trip and per round trip; that is, from load
to load.

4. Ton miles per ear. This is the final and inclusive test of the
service rendered by the car.

144. Train Loading.—A large part of the fluctuating cost

of conducting transportation is due to train w-orking, and
statistics of trainloads are essential to economy. It is impos-



ENGINE MILEAGE OR ENGINE HOURS 253

sible to exaggerate the importance of watching the train-

load. Upon the number run depends the cost; the number
run is dependent on the trainload; the greater the load the

smaller the number of train miles. All transportation offi-

cers supervising train movements should have statistics of

the daily opei'ation, with weekly and monthly summaries,

or summaries cumulative from day to day, or averages

forwarded from day to day, as will best serve the purpose.

Statistics should also show the part played by the use of

pusher locomotives, to enable advantage to be taken of the

general grade lines, or of assistant locomotives where they

can be used without unduly increasing the length of the

train. These should be closely watched, as great economy

may result therefrom.

The test of ability in loading trains is the percentage

of the possible maximum to that actually obtained, and as

all trains are now loaded on a tonnage basis this percentage

can be obtained for individual trains, or groups of trains,

from a particular yard, or even from a particular district,

as required. These figures of gross trainloads may also

be used in watching coal consumption, a very heavy item

of cost, and the percentage of freight to total load.

Ton miles, not the train miles, represent the work done

by the carrier. The train mile is part of the cost of doing

it. As J. J. Hill used to put it, "we manufacture train miles,

we sell ton miles." To be prosperous, we must keep the

cost of the train mile down and keep the price of the ton

mile up. An analysis of the traffic is essential, since the

loading is so much affected by differences in commodities.

As a general principle, the cost is reduced by increased

traffic density and by long haul, saving both in the propor-

tion of terminal expense and in the number of cars and

engines used, as well as in coal supplies and wages.

There should be weekly and monthly summaries indicat-

ing the actual work done by each individual train, and of

all through trains starting with less than full load.

145. Engine Mileage or Engine Hours.—In watching loco-

motive costs, besides the mileage, the hourly use made of
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the locomotive should be closely watched and used as a

unit of performance. Too little use has been made in this

country of these very valuable statistics. Many conditions

operate to prevent a steady trainload being maintained

month by month, making regular statistics of much greater

value than those compiled for odd periods. It is much more

easy to guard against overloading than underloading, and

it is the latter that must be most carefully watched.

In 1903 Sir George Gibb, general manager of the North

Eastern Railway of England, made an extensive examina-

tion of American operating practice and introduced on his

road many changes looking to the use of statistics to secure

economy of working. Among them the "ton miles per engine

hour," a combination of the revenue work done (ton miles)

and the working cost (engine hours), enabled the prepara-

tion of a reliable statement of the increased efficiency in

train working which is fairly certain to follow an improve-

ment in ton miles per engine hour.

Time occupied gives a broad, reliable, general result,

but the different capacities of locomotives, the effect of

length of runs, changes in rates of pay, and other things

make actual costs and much other information desirable

in the interests of economy.

A complete analysis of train-engine-hours for periods of

not less than one week, at different times of the year, chosen

so as to be as nearly as possible free from exceptional cir-

cumstances, is valuable.

In watching the yard work, engine hours are an excellent

measure of cost for the locomotive and its average cost

should be closely watched. The number of trains entering

the yards, the number of cars (counted only once), the

engine hours (road and switching locomotives separately),

the number of cars entering per hour, loaded and empty,
the wages paid, yard wages per car entering, and total cost

per car entering, are all statistics of value. The mileage
of yard engines is arbitrarily taken at 6 miles per hour.

Automatic recording devices are in use that show the move-
ment of locomotives and rate of speed, whether moving
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backward or forward while at work. The train records

should show minutes late on arrival or departure, time de-

tained in yard, loading of train in number of cars and in

gross tons, and the loading obtained in per cent of the loco-

motive rating. These results, made up daily, with sum-

maries for weeks and months, and the principal average

shown in diagram form, will aid the yardmaster in control-

ling and regulating the operation of the yard.

The significant things that should have daily attention

are an analysis of the train sheet, the terminal handling

of locomotives, the tonnages handled by each locomotive,

and the yard car detention.

It is, in the last analysis, upon the movement of the roll-

ing stock, upon the performance of locomotives and cars, that

the efficiency of operation depends.

146. Probability.—Probability is a singularly fascinating

subject and has attracted the consideration of many eminent

mathematicians and logicians. We have an impressive

branch of mathematics known as the ''Calculus of Proba-

bilities," but since at bottom judgment of equal initial

probabilities depends upon a convention the conclusions

reached are unconvincing.

While the definition of the mathematician is that prob-

ability is a numerical ratio, and while numerical probabilities

undoubtedly exist, the logicians, of whom perhaps the latest

is John Maynard Keynes, author of Treatise on Prohability,

prefer to conceive of probability as a relation betAveen the

events; that is, a relation between propositions. This line

of reasoning denies the usual view of probability as based

on statistical frequency. This perhaps may best be illus-

trated by such a case as Sopwell v. Bois. This was an

action brought by a breeder of race horses to recover dam-

ages for breach of a contract. The contract was that Cylene,

a race horse, owned by the defendant, should, in the season

of the year 1909 serve one of the plaintiff's brood mares.

In the summer of 1908 the defendant, without the consent

of the plaintiff, sold Cylene for £30,000 to go to South

America. The plaintiff claimed a sum equal to the average
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profit ho had made through having a mare served by Cylene

during the past four years. During those four years he had

had four eolts which he had sold for £3300. Upon that basis

his loss came to 700 guineas. Here a probability was cer-

tainly involved but its relation was like the relation of

similarity; it might be greater or less. The judge decided

the case not on the relation of numbers but on the relation

of events. He held the plaintiff's case to be based, for in-

stance, upon assumption that Cylene would be alive and

well at the time of the intended service ; that the mare sent

would not be barren ; that she w^ould not slip her foal ; that

the foal would be born alive and healthy. There was a

breach of the contract, damages were due, but he could not

estimate these chances and so he could not estimate the

damages, and found himself unable to award more than

nominal damages.

Mr. Keynes takes exception to the claims of the mathe-

matician, that when the events are natural events, such as

are dealt with in statistics, their assumption is not likely

to be a true one. He discusses the philosophic aspects of

"induction" and "analogy"; distinguishes between systems

possessing a finite and those possessing an infinite amount

of independent variety and holds that an inductive argument

may lead to probable knowledge if the facts or propositions

with which the arguments are concerned belong to a finite

system.

The use of statistics presents many great and unusual

difficulties. One must be sure not only that they are accurate,

but that they are truthful; be sufficiently famOiar Avith the

location, plant, personnel, etc., to recognize the hifluence of

third factors, and know whether the probability which they

suggest is a numerical ratio or a relation between events.

The longer one uses them the more one comes to feel that

at best they are but an aid to judgment, and the more one

is aghast at the assurance of the bureaucrat who may be

distant a thousand miles from the scene of action and have

so little familiarity with the actual workings as not to be

able for the life of him to tell you the difference between a
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puzzle switch and a flying switch or between demurrage

and democracy, but who does not hesitate to issue positive

orders upon the conclusions he draws from his statistics.

At once useful and dangerous, statistics are safe instru-

ments only when handled with caution and with firmness.

Just as the Sphinx Atropis, gaining entrance to the hive

and imitating, it is said, the trumpetlike cry of the Queen

Bee, as by a magic command terrifies and throws into a kind

of stupor all bees in the hive; so statistics, like glowing phrases

kept whirling in our heads, may stupefy and blind us to the

realities of things.
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In the freight car is moved nearly all the

food we eat; the clothing we wear; the

materials for our homes and their furnishing

;

the fuel used in the provision of heat, light

and power. In it, all substances of use to

man are transported from p)^^^^ to place

for transformation through all of the stages

and processes that make them of service.

There is, perhaps, no other vehicle ivhich so

adequately ministers to the multitudinous wants

of each and every one.—McPherson.



PART V
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147. Proportions of the Time that Cars Are in Use by

the Railroads and by the Traders.—The freight ear is one of

the prime units of freight ti'ansportation, and the success

of the railroad operation is very largely dependent upon the

quantity in which it is supplied and the use made of it. It

must be kept constantly in mind that also for the individ-

ual trader the supply and movement are of the utmost impor-

tance. For the railroads the earnings which these cars bring

in are the largest part of their profitable business. Upon
these earnings they depend for their solvency and growth.

That the average gross earnings of a car in the year 1919

were only $3.93 per day is a matter of disappointment and

disquiet. It is therefore of the first importance to see what

aids and what obstructs the movement of these cars.

Through thoughtless statements put out as matured

judgments by some assumed to speak with authoritj^; by

the adroit attacks of vote solicitors seeking personal prefer-

ment, and by the swarm of haters of private property; the

public has at times been excited to the verge of hysteria

over the alleged inadequate provision of freight cars to

handle its rapidly growing business.

Between the time when a freight car is delivered by the

builder and the time when it is dismantled, it makes many
trips, of which the following is the simplest

:

It is shifted into place to be loaded.

It is drilled into a train.

It is moved to destination.

It is unloaded and is then ready for another trip.

This is typical of the movement of a freight car from

one station to another on the same division of the same rail-

road. If moved from a station on one division to a station

on another division of that railroad, it will probably be

261



202 MOVEMENT OF CARS

drilled from the local train on one division through a division

yard into a local train on the other division. Freight cars

are moved, however, not only over one or more divisions

of the same railway, but also over the lines of two or more

different railways. In the passage from the main line of

one to the main line of another railway, a freight car goes

through terminal interchange yards, or tracks, and is inter-

changed by being drilled from the train of one into the train

of the other railway.

The movement of by far the greater portion of the freight

traffic of the United States is from centers w^here freight

originates in great quantities, from mines, mills, grain ele-

vators, slaughter and packing houses, places where the

products of orchards and truck farms are collected, and

from the great wholesale warehouses. Such movement is

in carload lots to the great distributing centers where the

cars are unloaded, and these movements entail a large per-

centage of empty mileage in adapting the supply of cars

to the demand. At the great originating centers and the

great distributing centers are tracks, variously designated

as delivery tracks, private sidings, etc., upon which empty
cars are shifted to be loaded, and loaded cars are shifted

to be unloaded. The loading and unloading of carloads is

performed by the shippers and the consignees.

Consignees are allowed to retain a car free of charge for

48, and in other cases for 72, hours, prior to unloading.

Another practice is to allow the shippers of large quantities

of merchandise to make shipments before they have found
purchasers, and to hold such shipments on storage tracks

until sales have been made, when they are reconsigned to

destination. The vice of this is that it is at its worst when
cars are in greatest demand. A similar waste of car capacity

is produced by light loading.

The repairs made to the freight cars by the railroads

keep every car out of service a portion of the time. So,

also, cars provided to care for the full flow of traffic must
be stored when traffic declines in volume.

Taking the course of the freight car in this carload

service, it will be seen that it is in the hands of the public,
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that is, the shippers and consignees, part of the time, and

in the hands of the railroads part of the time. In order

to determine what steps should be taken to obtain greater

service from freight cars in the actual transportation of

freight, it is necessary to ascertain what are the causes of

the present admittedly deficient utilization ; that is, to ascer-

tain what are the causes which delay the movement of

freight cars when they are in the hands of the public, and

what are the causes of delay when they are in the hands

of the railroads.

It goes without saying that the time occupied in the

round of switching for load, moving to the assembling yard,

drilling into train, movement in train, passage through

divisional terminal yards and interchange tracks, movement

in train, switching for unloading, is not the same for each

round of each car, nor for each car during a given time.

But from an average obtained from the trips of all the cars

for a considerable period may be presented the typical trip

of a freight car. By confining our attention to such a trip

and to the 24 hours of the day, and dividing and subdivid-

ing these in order to minimize possible errors, data may be

obtained that are true for the United States as a whole.

The processes through which these averages and this

approximation have been determined are as set forth in

the appended tables and notes. We are here concerned with

the results of these processes.

The average trip of a freight car occupies 14.9 days.

This is made up as follows

:

Time spent in: Days
Road movement 1.49

Delay in road movement 15

Movement to and delay on interchange tracks 2.48

Movement through intermediate yards 1.55

Movement to and delay on storage tracks 75

Movement to and delay on repair tracks 1.34

Movement for and loading and unloading 5.74

Reconsigning, hold "to order," etc .50

Delay because of Sundays and holidays 90

Total 14.90



2(Vt MOVEMENT OF CARS

This tabic, which I prepared some years ago, shows that

in the average trip the traders have the car in their posses-

sion 36V3 per cent of the time, and that the railroads have

the car in their possession 68-/3 pei' cent of the time.

The shifting and interchange movements consume on the

average 10.1 hours out of the 24 hours of the day, or 66.4

per cent of the time that the freight car is in the possession

of the railroads.

148. Distribution of the Time of a Typical Freight Car

Movement.—The references in the following table are to

items in the explanatory analysis following:

Distribution of the Time of a Typical Freight Car Movement

Items
Days
per
Trip

Hours
per
Day

Per Cent
of Trip
or Day

Reference
Numbers

Normal road movement—357 miles at

10 miles per hour
Road delays—reflected in overtime

10 per cent
Movement through intermediate

yards—3 .57 per trip

Interchanges between railroads—1.81

per trip

Movement between terminal yard and
loading and imloading tracks—4 per
trip

Surplus cars and their movement be-
tween yard and storage tracks . .

Repairing cars and their movement
between yard and repair tracks . .

.

Total responsibiUty of railroad

.

Loading and unloading

1.49

0.15

1.55

2.48

1.74

0.75

1.34

2.4

0.2

2.5

4.0

2.7

1.2

2.2

10.0

1.0

10.4

16.7

11.6

5.0

9.0

1, 8

1,8

10a, 11a

2, 106, 116

3, 10c, lie

4, lOd, lid

9.50 15.2 63.7

Delay because of the traders' practice
of "bill to order," "reconsign-
ment," "plant facility use." etc. . . ,

Delay due to observance of 52 Sun^
days and 10 holidays per year

4.00

0.50

0.90

6.5

0.8

1.5

26.8

3.4

6.1

Total responsibility of shipper

.

Total time

5.40

14.90

36.3

24.0 100.0

There is a considerable number of cars absorbed in the

movement of company material, especially fuel coal, averag-
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ing over the year 44,597 daily. These are involved in a

delay of from three to five days each, but as against this

there is a very prompt unloading of cars at the companies'

freight depots, and both items have been canceled out, the

error, if any, favoring the traders.

Analysis and Discussion of the Table

These figures are computed from the following sources and

in the following manner:

1. The Interstate Commerce Commission figures for 1910 are as

follows

:

(a) Miles per freight car per day slightly less than 24,

(6) Average haul per ton of freight, which we may assume is

the average load haul per freight car, 249.68 miles;

the percentage of empty to loaded mileage is 43, so

that each car makes an empty trip of 107.36 miles,

or a total of 357 miles loaded and empty per trip.

(c) This at 24 miles per car per day would occupy per trip

14.9 days.

2. The average loaded haul on one railroad is given by the Inter-

state Commerce Commission as 138.31 miles; the average

loaded haul on all railroads is given as 249.68 miles. This

equals 1.81 times the haul on one railroad, or there are 1.81

intei'changes between railroads in the typical haul. We may
assume that the average delay on the interchange track is

one-half day per interchange, making a total of 0.90 day

delay on interchange track per trip.

The American Railway Association bulletins for 1910

show:

3. Average number of surplus cars, 92,048, or 4.3 per cent of

the total freight equipment. The total time lost on account

of surplus cars, therefore, equals 14.9 days multiplied by\
4.3 per cent, or 0.64 day per car per trip.

4. Cars in shops 6.28 per cent. The average delay to cars in

shop per trip is therefore equal to 14.9 days multiiDlied by
6.28 per cent, or 0.93 day per car per trip.

5. Based on the study of old Eastern Demurrage Bureau figures

and the movement of cars under different conditions', it seems

fair to assume a delay in loading and a delay in unloading

of 2 days each or 4 days total per ear per trip.

6. Many cars are held for reeonsignmont, switching orders, trans-
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fevs, etc., some more than once, and it would seem fair to

allow a total delay for this reason, of 0.5 day per car per

trip.

7. The business of railway transportation is conducted on the

basis of 24 hours per day, 365 days per year. The commercial

business, however, is couducted on the basis of 10 and 8 or

less hours per day and concentrates the movement of many
commodities into limited seasonal periods. There is a further

loss of 52 Sundays and 10 holidays per year. The delay of

at least 20 per cent, or 0.90 day per car per trip, due to

the obsen-ance of Sundays and holidays, has been charged

against the shipper, while the delays due to the seasonal and

hourly variations in the shippers' business have been charged

against the railroads.

8. Assuming the normal road movement as 10 miles per hour,

for the 357 miles of the average loaded and empty movements
of a car per trip, 35.7 hours, equal to 1.49 days per car per

trip, are required.

9. General experience, reinforced by the testimony before the

1912 Enginers' Arbitration Committee, indicated the average

road delay to be about 10 per cent or 3.57 hours, or 0.15 days

per car per trip.

10. Summarizing, we have the following time consumption:

Days
Road movement 1 .49
Road movement delay 0.15
Delay on interchange tracks 0. 90
Delay on storage track . 64
Delay on repair track . 93
Loading and unloading 4 . GO
Reconsigning, bill-to-order, etc . 50
Sundays and holidays . 90

Total 9.51

Subtracting this from the average trip of 14.9 days leaves

5.39 days to be accounted for.

11. These 5.39 days are consumed in the execution of the following

movements

:

(o) Movement through intermediate yards. Assuming tenni-

nals to be 100 miles apart, the normal car movement
involves passing through 3.57 intermediate yards, or

3.57 movements per car per trip.

{b) Movement for interchange between railroads. Interchange

involves 2 movements, delivery to the interchange track

and removal from the interchange track. As already

stated, the Interstate Commerce Commission figures

indicate 1.81 interchanges, or 3.62 movements per trip.
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(c) Movement forced by necessity to store cars. The effort

to provide sufficient cars for the movement during the

rush season results in a provision of equipment that is

idle to the extent of 92,048 cars, or 4.3 per cent of the

total equipment as of the entire year. If this idle time
is apportioned to the 14.9 days of the average trip

made by a car, it will amount to 0.64 day for that

trip. These cars, however, are not individually des-

ignated and set aside during the period of non-use,

but this non-use is distributed over the entire equip-

ment in its normal use and movement. It is, of course,

impossible to trace this influence definitely, but there

are many reasons to indicate that as from time to

time cars are taken out of service for storage on account

of absence of demand for their use, the average period

of detention is 5 days.

If the time lost in storage per trip is 0.64 day, and
the length of time of the storage when made is 5 days,

then dividing the former by the latter we obtain 12.8

per cent of a car stored for each car's trip, and as the

storage involves two movements it amounts to 0.26

movement per trip.

(d) Movement to repair tracks. The necessity for taking

bad order cars out of service for the purpose of repair-

ing them involves an average loss for effective service

of 6,28 per cent of the total equipment as of the entire

year. If this lost time is ajjportioned to the 14.9 days

of the average trip made by a car, it will amount to

0.936 day for that trip. This loss of usefulness is

distributed over the entire equipment in its normal use

in movement. Such figures as are available indicate

that, as from time to time cars are taken out of service

for repairs, the average period of detention on the

repair track is 2 days.

If the time lost on the repair track per trip is 0.936

day and the length of time on the repair tracks per

repair is 2 days, then, dividing the former by the latter,

we obtain 4.68 per cent of a car placed on repair track

for each car's trip, and if this placing and removal

involves 2 movements it amounts to 0.93 movement

per trip.

(e) Movement to secure loading and unloading. Placing and

removal of ear for loading and unloading involves 4

movements per trip.

12. Totaling these figures we obtain 12.28 switching movements per

trip, occupying 5,39 days, or an average of 0.43 day per
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switching movement. Applying these figures, we obtain the

following delay per car per trip for switching movements

:

(o) Through intermediate yards 3.57 movements, 1.55 days.

(6) Interchange, 3.62 movements, 1.58 days.

(c) Storage, 0.26 movement, 0.11 day.

(d) Repairs, 0.93 movement, 0.41 day.

(e) Loading and unloading, 4 movements, 1,74 days.

Total, 5.39 days.

Adding these figures to those of paragraph 9, the data of the

first table are obtained.

Adhering closely to the above method of analysis, the

Bureau of Railway Economics made a review of the average

car movement for the year 1918 and determined the amount

and distribution of time, which I have applied fo the revenue

freight cars owned by all railroads on March 1, 1920, as

follows

:

Review of Average Car Movement, 1918

Item

Normal road movement
Road delays
Movement through intermediate yards
Interchanges between railroads . .

Movement between terminal yards and loading
and unloading tracks

Abnormal Delays
Connections unable to accept
Account embargoes
Other causes as reflected in accumulations

.

Total responsibihty of railroads

Loading and unloading
Delay due to "billed-to-order," reconsignment,

etc

Delay due to Sundays and holidays
Abnormal Delays
Overtime holding, as reflected by demurrage
Consignee's inability to accept
Further observance of Sundays and holidays,
due to other abnormal delays

Total responsibihty of pubhc

.

Total

Days
per
Trip

1.97
0.68
1 76
0.61

1.75

1.21
0.40
3.28

11.66

4.00

0.25
0.87

1.00
0.05

0.22

6.39

18.05

Per
Cent

10.91
3.77
9.75
3.38

9.70

6 70
2.22
18.17

Number
of

Cars

64.60

22.16

1.38
4.82

5.54
0.28

1.22

261,181
233,411
80,916

232,214

90,253

160,395
53,146

434,983

1,746,499

530,502

33,037
115,389

132,626
6,703

29,206

35.40

100.00

847,463

2,393,963
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149. The Stock of Cars in the Country and the Use Made
of Them.—Freight equipment is not exclusively a railway

interest, nor is its maximum use solely important to the

transportation companies. Every shipper and every con-

signee is proportionately concerned in the advantages, the

gain in money, time, and convenience, that would result

from betterment in existing conditions. Every shipper and

every consignee is proportionately responsible for the delays

and consequent waste of time and money now occurring, and

is proportionately able to contribute to better conditions.

If car movement can be expedited and greater loading

secured, car shortage will be reduced, and better service

and more mileage will be furnished without increased

charges for capital and for maintenance of equipment and

permanent way, and the result will be a relief that will be

felt to the remotest recesses of the public interest.

A car in continuous motion might be moved 250 miles

in a day. Its average daily movement is nearer 25 miles.

It is apparent that the actual speed of the trains has

very little effect in determining actual miles per ear per day.

Likewise must we dismiss the tonnage loading of trains

as being a material factor.

The conclusion is inevitable that the mileage made by
freight cars, as averaged on a daily basis, is affected chiefly

by the length of time consumed in terminal handling and

the time consumed by the trader in loading and unloading

freight.

So much complaint was made about car supply in 1905

and 1906, that, at the beginning of 1907, the railroads col-

lected and tabulated information for the whole country

showing the number of cars ordered for loading, the number
of cars supplied in filling orders, and the number of cars in

equipment stock in excess or deficiency of the cars ordered.

The publication of these statistics was abandoned when the

government took over the control of the railroads, but the at-

tached statements and charts (Figures 34 and 37) show the

situation. The huge blocks indicating equipment serving no

useful purpose are most impressive. It must be kept in mind
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that these figures are based on the assumption that the

orders placed by shippers for cars for loading represent

their actual needs. It would seem likely, therefore, that the

zero line should be placed considerably lower, especially at

times when there is an active movement.

During the years 1917, 1918, and 1919, a very determined

effort was made to secure better loading of freight cars and,

under the spur of patriotic impulse and the recognition of

the benefit to the common need of common exertion, the

load per car was substantially increased; for 1918 to 65.56

per cent of capacity. As already stated, the railroads secured

their highest average miles per car per day in 1916, 26.9

miles.

In Figures 35 and 37 is shown the number of ears re-

quired to handle the business offered over a period of years

under this increased mileage and increased loading. In

Figures 38 and 39 is reflected the maximum business that

could have been handled with the available equipment, if

the idle cars had been used, if the loading had been 65.56

per cent of capacity (as for 1918), and the car mileage of

26.9 miles per car per day (as for 1916) had been attained.

In 1918 the tons carried one mile w^ere more than 398,-

000,000,000, with an average miles per car per day of 24.9,

but the loading in this year reached its maximum of 65.56

per cent with an average tons per car of 26.88. If, however,

the mileage per car per day had been speeded up to 26.9

(as in 1916), the available equipment would, under like

operating conditions, have handled more than 433,000,000,000

tons, or an increase of 8.74 per cent.

In 1919 the miles per car per day decreased to 23.1, but

the loading in that year reached 64.66 per cent of capacity.

The total tons carried one mile amounted to more than 362,-

000,000,000. Had the cars been loaded np to 65.56 per cent,

as in 1918, and speeded up to 26.9, the mileage of 1916,

the available equipment under similar operating conditions

would have handled more than 450,000,000,000 tons, an addi-

tional tonnage of 88,000,000,000, or 24.3 per cent. However,
it should be recalled that during the early part of 1919
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there was a surplus of cars, reaching a peak of 500,000

with no shortage developing until the latter part of the year.

All statistics regarding car surpluses and car loading are

based upon the assumption that the requisitions of the shippers

are in exact accordance with their requirements. This is far

from the fact in times of business activity. At junction points,

or points served by more than one railroad, it is frequently

found that shippers place duplicate orders with two or more

roads to insure an ample car supply, while at other points

they, for the same reason, exaggerate their requirements.

I have in mind the case of a mine which in the fall of 1921

placed an order for 15 low-side and 35 high-side cars daily.

For the period investigated, this would amount to 120 low-

side and 280 high-side cars, a total of 400 cars, which were

tendered, but only 73 low-side and 93 high-side cars, or a total

of 166 cars, were actually loaded, or 42 per cent of the order

placed. This is not to be taken as an isolated example, but

as a matter of common experience.

The opportunities for improvement in car use and the

consequent decrease in the number in stock may be roundly

summarized in the following simple figures: (a) an increase

of one ton in the average lading for each car would be the

equivalent of making available 80,000 more cars, and (&)

an increase of one mile in the average mileage made per ear

per day would be the equivalent of making available 100,000

more cars.

The figures also show that the number of tons handled

one mile in the years 1917 and 1918 were in excess of 394,-

000,000,000, or more than 100,000,000,000 above any one of the

years 1906 to 1915, inclusive, with the exception of the year

1913, which is exceeded by approximately 93,000,000,000.

The years 1917 and 1918, covering the war period, when
production was speeded up to the maximum, may reasonably

be said to reflect the maximum production and the maximum
that may be expected for the next two or three years. But

if, happily, these tonnages are materially exceeded, and the

maximum mileage and maximum loading are secured, it ap-

pears that the present freight equipment can handle a ton-
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nage over 13 per cent in excess of the tonnage of 1917 and

1918.

It should be borne in mind, also, that during the three-

year war period between 1917 and 1919 our exports reached

their maximum. In 1916 the ratio of imports to exports

was over 50 per cent, w^hile during the three-year period

1917 to 1919 the ratio of imports to exports was 45.4 per

cent. This clearly illustrates that because of our exports

a larger percentage of business handled in connection with

foreign trade was destined to seaboard during the period

mentioned than obtained in the years previous, thus pro-

ducing a loaded movement largely one way and a material in-

crease in empty car mileage w^hich would not have resulted

in normal periods of more evenly balanced traffic. This was

a contributing factor in causing an empty car movement

during this three-year period of over 31 per cent of the

freight car mileage as compared with 29.8 per cent obtaining

in the year 1916.

For some ten years I compiled such information as I could

collect from the annual reports of lines over 500 miles in

length as to freight cars and the use made of them, and the

Railroad Gazette published these tables annually, usually in

the month of May. Since the first was prepared the Inter-

state Commerce Commission has classified the roads, placing

in Class I roads earning gross over $1,000,000 annually.

The Bureau of Railway Economics has courteously furnished

me with the information necessary for the inclusion of all

roads in Class I for the years 1905 to 1919, inclusive, and

Figure 32, which is a summary of the information, will well

repay careful study.

Figure 33 is an abstract of the above-mentioned table,

showing the main line mileage, freight equipment, its in-

crease or decrease, and the use made of the same for the

years shown, on all Class I roads in the country. From this

it will be seen that there has been very little change in

the number of cars per 1,000 ton miles moved since 1906,

and that the average number of cars added annually to the

equipment stock during the period was 42,060. This, how-
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ever, does not accurately reflect the effect of the car supply

on the movement of traffic since the average capacity of the

cars increased from 32 tons in 1906 to 41 tons in 1918, or

28 per cent. It is true that many more cars were purchased

annually than is indicated by the additions to equipment,

hut many of them w^ere purchased in replacement of cars

considered obsolete because of light capacity or for other

reasons. This special demand for new equipment is now
largely supplied since there were on March 1, 1920, only

41,896 ears under 60,000 lbs. capacity and 551,942 cars from

and including 60,000 lbs. but under 80,000 lbs. capacity on

all Class I lines in the country.

Consideration must also be given to the effect upon the

service of the cars of changes in construction from the old

wooden-sill car, supported by a hog-chain truss, to the

present practice of steel underframes, which permits of load-

ing to 10 per cent in excess of marked capacity. If to the

marked capacity of the equipment of 1919 (more than

98,000,000 tons) this 10 per cent be added, the capacity

would be more than 108,000,000 tons, as contrasted with

59,000,000 tons in 1906, or an increase of over 80 per cent.

The ton mileage in 1906 was more than 215,000,000,000 ; the

increase in ton miles in 1918 as compared with this figure

was more than 138,000,000,000, or 53.52 per cent, while the

service capacity of the cars had increased in the same period

by 83 per cent. The increase in car capacity offered was

evidently nearly 30 per cent over the increased demand.

Owing to the seasonal demands made upon equipment

(see Figure 40), the peak of the load is in the months of

October and November and the valley in the months of May,

June, and July, the difference in the demands of the heavy

and light days for the average of the years 1907-1918, in-

clusive, being 47,576 cars. One of the questions always to

be borne in mind is the extent to which this should be taken

care of by the railroads, or by the traders through grain

elevators, cotton platforms, and other reservoirs for storage.

It is not to the interest of the country that equipment for

which use can be found only for a period of perhaps six
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Fig. 32.—Recapitulation Class I Roads—

MILES OPERATED—SINGLE TRACK, FREIGHT EQUIPMENT IN SERVICE, AVER

PER MILE OF road; PER 1000 FREIGHT-CAR MILES; PER 1000 REV

{For the years 1905

Item

Miles operated— single

track:

Eastern District

Southern District

Western District

United States

Freight equipment in service

(excluding caboose)

:

Eastern District

Southern District

Western District

United States

Average length of haul:

Eastern District

Southern District

Western District

United States

Rate per ton-mile (dollars)

:

Eastern District

Southern District

Western District

United States

Freight train cars per mile of

road:

Eastern District

Southern District

Western District

United States

Freight train cars per 1000
freight car-miles:

Eastern District

Southern District

Western District

United States

Freight train cars per 1000
revenue ton-miles:

Eastern District

Southern District

Western District

United States

Freight train cars per 1000
dollars of freight earn-

ings:

Eastern District

Southern District

Western District

United States

Year Ended-

1905

53,358.89

36,680.37

104,687.32

194,726.58

835,652

259,541

563,975
1,659,168

113.79
189.41
189.96
148.53

.00661

.00731

.00925

.00756

15.7
7.1
5.4
8.5

.119

.109

.105

.112

.0087

.0094

.0096

.0091

1.318
1.282
1.040
1.203

1906
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Eastern, Southern and Western Districts

AGE length of HAUL, RATE PER TON-MILE, AND FREIGHT TRAIN CARS

ENUE TON-MILES ; AND PER 1000 DOLLARS OF FREIGHT EARNINGS

to 1919, inclusive)

June 30
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FiQ. 35.

—

Increase in Freight Cars Available for Service,

1916 Car Mileage

"A"



THE STOCK OF CARS IN THE COUNTRY 279

Years 1906 to 1919, inclusive, if 1918 Car Loading and

Figures had applied

"J-
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weeks in the fall should be supplied under penalty of stand-

ing idle during the remainder of the year.
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The bituminous coal mining industry in this country is much

overdeveloped.

We had two lean years before the war, and consumer's stocks

were low.

The demand arose overnight and by midsummer, 191G, had

reached extraordinary proportions ; the 1915 production of 442,622,-

000 rose in 1916 to 579,386,000, an increase of 39 per cent.

HOT 1908 110? . 1?I0 l?ll 1912 7917 1914 1915 1916 I?I7 19IS

>«.e.uC<.Acfoal5iirpl„, orahorloje rtporitd UjBc.lroai>.Olo5onTKor,p>oo,(Up<,r1)

S7_ Intrtajtd jorpluj jtcured on bovs of 1916 m.lt09t(26^m;it,ptr tor perjo.))

^.PJ„ Incrcoud surplus sccurtj from looding 6S56ifcjinl915)of copacif.j.

if no chonqc In ovorogo mil.3 p=r cor doij.

. M Tofol3urplus5.cursd If »16 mlleoq.! ftW)and loodin, of 6y6i.f

copoc.fu oj In l'?l8>od been otfolntd.

CAB 5UtPL05 01! 5H08TA6E IN UMITeO 5TATE3.AI10

mccEAse m fcei&ht cm AVAiLASLt for itfMltt,

YoorjIWto I9l8lndu5;«.lf 1916 cor mllto,.

(Ulpcr car doi|) ond locdmq of 65.56/i of copocif^

03 in 1?IS hod opplied.

Fig. 37.—Cak Surplus or Shortage in United States.

The military needs of the government were absorbing all lumber

and steel supplies, and it was impossible to add to the locomotive

or car supply. Nor was any control exerted over the marketing

of the coal.

Nevertheless the stock of coal never ran below 25,000,000 tons,

and reached 68,000,000 on Armistice Day. The solution was not

dependent upon more transportation. It could have been solved as

well or better by more economic distribution by the coal producers.
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Fig. 38.—Increase Possible in Tons One Mile, Years

1918 Car Loading and 1916 Car

o

1
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1906-1919, INCLUSIVE, IF Idle Cars had been Used and if

Mileage Figures had applied

3

|«
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The Fuel Administrator for New England stated that removing

coal-carrying vessels from coastwise service was equivalent to pull-

ing up a four-track railroad in his section. This movement, as

compared with rail and ocean, doubled the number of ear-days.

Further, the seaboard, or littoral, was subjected now for the first

time to the competition of foreign buying.

goo
CN <TN C^
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The arbitrary action made i^ossible the complete protection of

the Northwest sei-ved through the Great Lakes in the severe winter

of 1917-18, and led to the development of the zoning system.

The mines have approximately a potential capacity to produce

bituminous coal of 18,500,000 tons weekly, or considerably over

900,000,000 tons per annum. On this basis a theoretical shortage

of 20 to 30 per cent in the car supply can always be claimed though

the market could not take the outi)ut nor could the cars be used.

Fig. 40.

—

Car Suoutage and Surpluses, Years 1907 to 1918,

Inclusive ^

January.

.

February

.

March ...

April

May
June ,

July
August . . . .

September
October . .

November
December

.

Total
Surpluses

1,199,713

1,343,114
1,318,678
1,654,546
1,740,374
1,711,643
1,642,667
1,209,444
750,523
415,681
474,349
887,945

Total
Shortages

237,242
345,032
265,184
253,924
188,627
110,649
77,682
33,776
105,098
249,467
349,969
259,302

Net
Surpluses

962,471
998,082

1,053,494

1,400,622
1,551,747
1,600,994

1,564,985
1,165,668
645,425
166,214
124,380
628,643

*The surpluses and shortages shown above are the totals for the
months indicated for the 12 years, 1907 to 1918, inclusive. For example,
in the 12 Januarys there were surpluses totaling 1,199,713 cars and
shortages totaling 237,242 cars, leaving a net surplus of 962,471 cars.

As a consequence of the gTeat accumulation on Armistice Day
and the immediate slackening of mines, the production, which had

averaged 12,000,000 tons weekly, fell at once to 10,000,000, and a

little later to 8,250,000, while the railroads were carrying the great-

est car surplus ever recorded, or 450,000 of all classes of cars daily,

out of a serviceable ownership of 2,225,000, or 20.2 per cent.

The situation was again deranged by the bituminous mines

strike, November-December, 1919. Much Eastern coal was moved

West and at the cessation of the strike thousands of Eastern cars

were tied up under load in the West for weeks.

The railroads were returned to the owners March 1, 1920, at

which time the stocks had been reduced to 24,000,000 tons. Step

by step the measures taken under the stress of war were abolished,

traffic once more moved free of arbitrary control and discrimination,

and we may now draw the lessons therefrom:



2SG MOVEMENT OF CARS

1. The bituminous coal-mining industry is developed far beyond
present or immediate future demands of domestic and foreign

trade.

2. The railroad facilities are adequate to-day to handle the necessary

bituminous output.

3. The railroad facilities are not handling, and, without great waste
of investment, never can handle production as under war condi-

tions, with weekly peaks of 13,000,000 and valleys of 7,500,000 in a
single year.

4. These extreme variations not only unduly burden the railroads,

but invite further overdevelopment and produce great irregularity

in the working time of the miners.

5. Through railroad regulations production may be forced, but dis-

tribution can be controlled but slightly and prices not at all.

6. The railroads should secure and compile correct and complete
statistics of production, distribution, consumption, and stocks of

bituminous coal, and relieve themselves of the false position in

which they have been put by misleading figures furnished by inter-

ested parties.

7. Finally, we must endeavor reasonably to balance production,
transportation, distribution, and consumption. All the blame
cannot be placed on the shoulders of the railroads alone.

150. The Demands of the Traffic and the Provisions for

Meeting Them.—It is evident then that, to meet the demands
of the traffic, recourse may be had to two courses of action.

(a) The Necessity for Balancing All the Factors Involved

in the Movement.—In the growth of the American railways

there has accumulated, from a variety of causes, a supply

of freight equipment that is out of proportion in its relation

to the other elements which alone make its use economical

and adequate. Any substantial additions to the freight equip-

ment stock would involve a large additional investment and
heavy upkeep expense, with a large amount of equipment
standing idle over the major portion of the year and a sub-

stantial increase in all the freight movement elements of the

railroad.

For the fullest and most economical use of a railroad there

must be a balance of its several parts, that is, an equilibrium

determined by the volume and character of traffic must be

maintained between the main tracks and sidings, the working
yards and delivery tracks, the number of locomotives, the

number of passenger cars, the number of freight cars, and
the shop facilities for caring for the equipment. Great
progress may be made through intelligent study of their own
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transportation problems on the part of the interested carriers.

Too often it is taken for granted that relief from an apparent

car shortage is afforded by buying more cars, when the real

need is greater facilities to move the cars already available or

higher efficiency in their utilization. As long ago as 1893, at a

time of great business activity, I find E. B. Thomas saying:
'

' I believe and have believed for several years that there is a

sufficient freight car equipment in this country to more than

do the business under ordinary circumstances." Many years

ago the Interstate Commerce Commission consolidated, in

their published statistics, the items of *'Road" and "Equip-

ment" in the "Balance Sheet," but according to the Com-

mission's estimated cost of reproduction new of the roads

reported on to April 30, 1920, it would appear that upon a

line having ample rolling stock the value of the equipment

is not likely to be less than 25 per cent of the total, including

the general accounts. This indicates that for each dollar

spent for new equipment three additional dollars would have

to be spent to provide for its economical use.

(&) The Factors Affecting the Best Possible Use of the

Cars.—The serviceability of the existing equipment can be

substantially increased by intelligent cooperation between the

railroads and the traders, and both should give attention to

the factors affecting the best possible use of cars.

After the passage of the Sherman Act and the extended

construction given it by the courts, railroad officers avoided

action that might even be fancied as offensive to the Act.

George F. Baer, who frequently presided at meetings, used

always to open them with the explanation that, while joint

routes and divisions might properly be discussed, no con-

sideration of rates was permissible, and, were any to be sug-

gested, he for one would leave the conference. These inhibi-

tions proved so impractical that gradually a modus vivendi

was resorted to under which practices having to do with

the fixing of rates or costs were discussed for the purpose

of publishing them subject to the approval of the Interstate

Commerce Commission, which had fallen into the practice

of suspending all new rates pending inquiry. This method,
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though awkward, costly, and the subject of much delay, can

be worked, but it has about it so much of the quality of

"let George do it" that very little is accomplished.

The matters that militate against the best use of the

freight ears are those that fall under the control of the

Interstate Commerce Commission, as:

Minimum weights

Reconsignment

"To order" bills of lading

Transportation of explosives

Collection and delivery

Demurrage
Private ears

Those that are the immediate concern of other public

authorities or of the traders, as:

Facilities furnished by public authority

Plant facilities

And those over which the railroads have full control, as:

Yard handling

Trap or ferry cars

Car records

Tracing

Road handling

Bad order cars

Sailing dates

Loaded and empty mileage

Car pools

Per diem

Car service rules

Embargoes, with and without permits

M. C. B. Rules

Obligations of the roads to furnish cars

151. Minimum Weights.—An aid to the heavier loading

of cars would be the raising of the minimum weights for

carload shipments, and this is especially important in the

loading of cars moving in the direction of the preponderating
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Fig. -42.

—

Summary of Freight Co\lmodity Statistics of Class I

Ro.'a)s FOR THE Quarter Ended December 31, 1920, as Reported
BY THE Interstate Commerce Commission

{Class I Roads are those having annual operating revenues above

$1,000,000)

Commodity

Products of Agriculture

1. Wheat
2. Corn
3. Oats
4. Other Grain
5. Flour and Meal
6. Other Mill Products
7. Hay, Straw and Alfalfa

8. Tobacco
9. Cotton

10. Cotton Seed and Products^
except OQ

11. Citrus Fruits

12. Other Fresh Fruits
13. Potatoes
14. Other Fresh Vegetables
15. Dried Fruits and Vegetables..
16. Other Products of Agriculture

Total

Products of Animals
17. Horses and Mules
18. Cattle and Calves
19. Sheep and Goats
20. Hogs
21. Fresh Meats
22. Other Packing-house Products
23. Poultry
24. Eggs
25. Butter and Cheese
26. Wool
27. Hides and Leather .

,

28. Other Products of Animals
. .

.

Total

United States

Revenue Freight Originating on
Respondent's Road

Number
of

Carloads

179,381
73,795
58,917
46,806
88,414
73,559
140,086
22,342
111,368

88,677
21,149
135,691
87,080
48,871
17,448

189,513

1,383,097

11,375
246,972
42,460
138,269
52,898
31,054
8,347
6,614
6,844
3,022
9,626

20,132

577,613

Number
of Tons

(2000 lbs.)

7,350,647
2,706,937
1,913,205
1,628,353
2,589,807
1,854,811
1,746,457
243,003

1,316,500

2,144,482
339,616

2,146,358
1,675,173
741,308
480,147

6,527,370

35,404,174

129,293
2,865,942
414,663

1,331,903
692,226
530,419
96,332
76,061
86,965
38,375

208,362
367,657

6,838,198

Average
Tons

per Car

40.97
36.68
32.47
34.79
29.29
25.22
12.47
10.88
11.82

24.18
16.06
15.82
19.24
14.77
27.52
34.44

25.60

11.36
11.60
9.76
9.63
13.09
17.08
11.54
11.50
12.70
12.70
21.65
18.26

11.84
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Fig. 42.

—

Summary of Freight Commodity Statistics of Class I
Roads fob the Quarter Ended December 31, 1920, as Reported
BY THE Interstate Commerce Commission—Continued

{Class I Roads are those having annual operating revenues above

$1,000,000)

Commodity

Products of Mines
29. Anthracite Coal
30. Bituminous Coal
31. Coke
32. Iron Ore
33. Other Ores and Concentrates
34. Base Bullion and Matte
35. Clay, Gravel, Sand and Stone
36. Crude Petroleum
37. Asphaltum
38. Salt

39. Other Products of Mines

Total

Products of Forests
40. Logs, Posts, Poles and Cord

Wood
41. Ties
42. Pulp Wood
43. Lumber, Timber, Box Shooks,

Staves and Headings
44. Other Products of Forests. . .

.

Total

Manufactures and Miscellaneous
45. Refined Petroleum and Its

Products
46. Vegetable Oils

47. Sugar, Sirup, Glucose and
Molasses

48. Boats and Vessel Supplies . .

49. Iron, Pig and Bloom
50. Rails and Fastenings
51. Bar and Sheet Iron, Structural

Iron and Iron Pipe

United States

Revenue Freight Originating on
Respondent's Road

Number
of

Carloads

437,918
2,221,754
195,203
402,582
75,126
2,701

560,177
46,047
9,490

21,594
37,970

4,010,562

316.299
68^122
40,431

373,844
30,887

829,583

265,593
9,865

39,205
2,074

81,536
21,186

204,923

Number
of Tons

(2000 lbs.)

21,224,244
110,522,086

6,871,501
20,605,039
3,843,791
120,918

26,232,054
1,590,738
309,590
642,172

1,451,284

193,413,417

9,002,866
2,074,207
1,194,296

10,085,694
646,630

23,003,693

7,348,433
280,270

1,162.731

28,603
3,782,519
843,540

7,187,170

Average
Tons

per Car

48.46
49.74
35.20
51.18
51.16
44.77
46.82
34.54
32.62
29,74
38.22

48.22

28.46
30.45
29.54

26.98
20.93

27.73

27.67
28.41

29.66
13.79
46.39
39.81

35.07
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Via. 12.

—

Summary of Fkeight Commodity Statistics of Class T

Roads for the Quarter Ended December 31, 1920, as Reported
BY the Interstaie COMMERCE COMMISSION

—

Continued

(Class I Roails are those hnnng annual operating revenues above

$1,000,000)

Commodity

Manufactures and Miscel.

—

Cont.

52. Other Metals, Pig, Bar and
Sheet

53. Castings, Machinery and Boil-

ers

54. Cement
55. Biick and Artificial Stone. . . .

56. Lime and Plaster

57. Sewer Pipe and Drain Tile. . .

68. Agriculture Implements and
Vehicles Other than Auto-
mobiles

59. Automo-biles and Auto Trucks
60. Household Goods and Second-

hand Furniture
61. Furniture (New)
62. Beverages
63. Ice

64. Fertilizers (All Kmds)
65. Paper, Printed Matter and

Books
66. Chemicals and Explosives. . . .

67. Te:rtiles

68. Canned Goods (All Canned
Food Products)

69. Other Manufactures and Mis-
cellaneous

Total

.

Grand Total, Carload Traffic

70. Merchandise All L.C.L.
Freight

Grand Total, Carload and
LC.L, Traffic I

United States

Revenue Freight Originating on
Respondent's Road

Number
of

Carloads

33,002

91,342
105,365
92.722
36,618
25,094

39,322
92,215

36,703
13,027
10,603
30,074
37,083

29,309
63,909
10,362

33,736

776,185

Number
of Tons

(2000 Lbs.

2,181,053

8,981,908

1,160,284

2,079,891
3,924,667
3,258,698
1,059,478
484,640

626,036
703,149

364,821
132,541
220,693
773,969
981,935

719,271
1,987,141
139,362

840,705

18,223,413

58,313,960

316,973,442

11,938,705

Average
Tons

per Car

328,912,147

35.16

22.77
37.24
35 . 14
28.93
19.31

15.92
7.62

9.94
10.17
20.81
25.73
26.48

24.54
31.09
13.44

24.92

23.48

26.73

35.29
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current of loaded traffic, as it would have the effect of

reducing both the number of loaded cars to be moved and

tmpty car mileage in the return direction. As an example,

approximately 60 per cent of the cars going into New Eng-

land loaded now return empty, and to the extent heavier

loading can be obtained the number moving into New Eng-

land could be lessened and the empty mileage correspond-

ingly reduced.

The statement is commonly made that the average

marked capacity of the freight car is 41 tons, that the

average loading of the ear has reached at best 26.8 tons

iu 1918, and that this percentage of use, 65.56, is most waste-

ful. But this presentation of the case is inexact and, by
failing to take into consideration the character of the traffic

offered for movement and the limitation thereby imposed,

does justice neither to the railroads nor to the traders.

Unfortunately the data that would illuminate this subject

are meager.

The Interstate Commerce Commission requires the com-
panies to report the loading of some 70 commodities, and
the results for the Class I roads for the year 1920 for carload

freight are shown in Figure 41. I have supplemented this by
Figure 42, showing the detailed results for the last quarter

of 1920.

The Interstate Commerce Commission in its statistics of

railroads for the year 1918 gives in some detail the revenue

freight tonnage by classes of commodities.

Revenue Freight Tonnage by Commodities—Class I, Carriers

Commodity
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The Association of Transportation and Car Accounting

Oflficcrs issued during the year 1918 monthly statements and

summaries covering car loading. Taking the highest average

so reported and applying these averages against the number

of tons of each commodity, the number of cars that would

have been required for the movement may be estimated for

about 90 per cent of the tonnage. For the other 10 per

cent an approximation may be made from the Interstate

Commerce Commission Summary of Freight Commodity Sta-

tistics for the quarter ending June 30, 1920. Dropping all

fractions in favor of the heavier tons per car, and applying

to the entire movement the highest average made by any

Class I road, a weighted average loading per car is obtained

of 32.4 tons.

In March, 1920, the American Railway Association, in the

conduct of its campaign for intensive loading of freight car

equipment, having set a goal of "30 tons per car," undertook

the collection of data with respect to the loading of L.C.L. and
carload freight. From the reports (Form S.V. 32) made to

the Association, Figures 43 and 44 have been compiled

:

Fig. 43.

—

Loading of L.C.L. Freight



MINIMUM WEIGHTS 295

»
2

O
<
o

<!

o

« g (UO

S T! oj (H o

M E aj 03 3

^ o o ^

a o ^ o
5r Ph a;

05 <-•

i-H ^
CO -^,

^^

lO GO "O <M

O O -"^ lO
Qq_ro^oo_i^

r-Tco^ioo"
C^J 'ti (M O
CT> 00 00 »d

T-I0»0

<N Ol O

rH CO >-<

CO 00 00

Ph U

O

«(

>>P

bc S a) rt 3

CO00'-H'-HO5rHT-(Tt((M

I>.-<:fO100CO'—lOCDQO
T-i Ol -"ti O CO O_00__oq_rt<_ '^
5}r(M'"ic '-ri~-roo odiv'oo" sj
00 00 00 t>- 00 00 00 00 QO 3

m .3

> o
p^
&

CO-*
1-H lO

co^os

o oo__

CO lO
•* t--

CO 05 CO
(M t^ (N
CO ^J>\

-t< 00 •** Oi 05

OC' CO rH
CO 1^2 00

CO O 05 »o
t^ 00<N lO
Tti CO CD__CO_^

05 CO * CO* GO lO t^

(M ' i(M
t-< Ol i—

I o^

co^o'i-H^c^r
lO »C UO lO p:5

uOCO00O5CO-<fC^00-*
lOiOCOiOt^l^-t-t^l^

^ =^-0-; • • • 3 w-^ i i3 (- y :3 >- oj >>^ Bi-tS o S; ?i
5-5 ^2-^3 S^-S 55
^(§:s^s^^^^cgo^Q

ft;j3

3 -3

'O M



29(5 MOVEMENT OF CARS

I submitted the problem to the Western Classification

Committee and to the Trans-Continental Freight Bureau,

who replied that they kept no data ; the Southern Classifica-

tion Committee, the Trunk Line Association and the Ameri-

can Railway Association all submitted estimates stating that

it was quite impossible to give more than rough approxima-

tions. It is evident that the traffic moving in the three great

traffic regions of the country varies so greatly in its char-

acter as vitally to influence the possibilities of maximum
loading.

From these data, such as they are, from discussions with

transportation officers, and from other studies, I draw the

following conclusions

:

L.C.L.—In trunk line territory 17.8 per cent of the cars

are loaded with less than carload lots, while in New England

territory 29.1 per cent, in Southern territory 26.9 per cent,

and in Western territory 21.2 per cent, of the cars are so

loaded, or a weighted average of 20.6 per cent. That is,

about 20.6 per cent of the cars are loaded with L.C.L. freight,

the loading ranging from 4 tons to 12 tons.

Carload.—This business is principally moved under tariffs

prescribing commodity rates, of which there are literally

thousands, covering perhaps 76 per cent of the whole, or,

imder class rates, covering 24 per cent of the whole, the

number of which varies in the different regions but is likely

soon to be standardized into ten class rates with additional

modifications in some of the classes as '^A," double "A,"
etc.

There are in the "Official Classification" 1,643 carload

entries, of which 45 cover very light and bulky articles. A
canvass was made of an 18-day movement covering 4,646 cars

in which were moved 106 commodities; of these, four com-
modities were loaded less than the minimum, utilizing 14 cars.

Practically all the other commodities, while loaded to the mini-

mum, might have been loaded much heavier than the highest

minimum weight fixed in the tariffs, which minimum weights
should be materially increased.

It seems probable that 5 per cent of the cars are loaded
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with light articles weighing 10 pounds or less per cubic foot,

such as hay, straw, excelsior, tanbark, furniture, vehicles,

utensils, live stock, fresh meats, fruits, vegetables, etc.

Probably 9 per cent of the cars are loaded with articles

which would not be considered as very light articles in

themselves but nevertheless would not load more than 50

per cent of the car weight-capacity, such as cork, chairs,

corn silk, wooden bedsteads, benches, desks, kettles, file cab-

inets, etc.

The remaining 66 per cent of the cars are used for the

movement of articles Avhich can be loaded to the full weight-

capacity of the cars. These are commodities that move in

large volume, such as coal, coke, limestone, iron ore, grain,

fertilizers, lumber, brick, stone, etc.

There were 2,393,962 railway-owned revenue freight cars

in service in the United States on March 1, 1920. Using the

round figure 2,400,000 and applying these percentages we
get the following rough approximation:

Railway-owned Freight Cars

Character of Business
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capacity of the car and the character of the business moved,

aud fix this at 31.65 tons, then if we secure an average load-

ing of 30 tons we seem to realize 94.8 per cent of the prac-

tical perfection and it is with this alone that the railroads

and the traders are fairly chargeable.

Nevertheless the 5 per cent of capacity not used involves

vast wastes and must be resolutely, energetically, and con-

tinuously attacked. If the 2,307,226,135 tons reported as

moved in 1918 had been loaded at the average of 31.65 tons

per car, each of the 2,393,962 cars would have been loaded

30.4 times during the year, or at intervals of 12 days. This

would, of course, necessitate a corresponding improvement

in car handling to reduce the time of the round trip.

Perhaps 20 per cent of the total tonnage is of articles

which could be loaded heavily but are, as a matter of fact,

loaded lightly because of commercial practice or some sav-

ing in expense to the shipper. Much has been done by the

railroads in obtaining changes in commercial practices by
pressure on shippers, coincident with the increasing capacity

of cars and especially in times of car shortage, but the most

potent influence that could be brought to bear would be

raising the minimum weights in the rate structure and this

should have the earnest attention of traffic officers and of

the Interstate Commerce Commission.

In a review of the railroad situation, Thomas DeWitt
Cuyler, chairman of the Association of Railway Executives,

on December 27, 1920, pointed out that in the nine full

months following the return of the railroads to their owners
on March 1, 1920, they had under private operation

:

1. Increased the average movement per freight car per day 6.3

miles, from 22.3 to 28.6 miles.

2. Increased the average load per car 1.7 tons, from 28.3 to 30

tons.

3. Reduced the accumulation of loaded but unmoved freight cars

from 103,237 on March 1, to 21,991 on December 3, of which
only 6,386 were detained because of the inability of the rail-

roads to move them.

4. Relocated approximately 180,000 box cars from the East to

the West for the movement of farm produce.
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5. Relocated approximately 180,000 open-top cars from the West

to the East to keep up the production of coal.

6. Moved the third highest coal production in the history of the

country.

7. Contracted to spend about $250,000,000, largely without the issue

of additional securities, for additions and betterments to pro-

mote tlie movement of cars.

8. Begun the reconstruction of thousands of old cars.

9. Moved, with a deteriorated plant, under disturbed labor and

business conditions, the largest volume of traffic ever known in

a single year, with the highest efficiency yet achieved, and with

a minimum addition to the value of the property on which the

public has to pay a return through rates.

He quoted Interstate Commerce Commissioner Aitehison,

who had been in direct charge of car service matters for tho

Commission, as saying:

The condition in the spring of 1920 was more menacing to

the domestic welfare of the country than it was in the early winter

of 1917 when federal control was assumed. But the situation

was met, squarely and courageously, in a businesslike way, with-

out political interference or pressure of any character whatsoever,

under the orderly processes of law, by privately operated railroads,

directed along consistent lines to secure that unity of object and

policy which was the end sought in placing the carriers under

federal control during the war.

He further quoted from the annual report of the Inter-

state Commerce Commission, filed with Congress on December

9, 1920, as follows

:

Comparing August, 1920, with August, 1919, the increased mils-

age had the effect of increasing the car supply 287,694 cars; the

increased tonnage per car had the effect of increasing the car

supply approximately 104,942 cars.

The Railway Age some time ago conducted a contest on

"means of increasing car mileage," and from the suggestions

there brought out I give the following

:

Operation

1. Speed up movement through terminals.

2. Interchange cars more promptly.
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3. Forget division limits and increase length of train runs regard-

less of whether or not it makes a good showing for one division

and a poor showing for another.

4. Too many terminals causes too much switching with resultant

delay.

5. Prompt and dependable switching service.

6. Reduce delay in movement after loading and place for unload-

ing promptly.

7. Reduce delay in removing empty ears from industrial sidings.

Very bad example to urge prompt unloading and then permit

empty cars to remain on sidings until the following day.

8. Pay more attention to switching shop tracks.

Supervision

1. Know every ear on the road.

2. Assign car efficiency expert to analj-ze every phase of situation;

supervise movement ; check and surprise-check yards ; check way-
bills through yards.

3. Efficiency expert to be given ample authority.

4. Check carefully all cars at stations, except live cars, and follow

up delays.

5. Superintendent or other person in charge to handle all bad
cases of delay by phone, letter, or personal interview.

6. Rigidly place and enforce embargoes when necessary.

7. Make an improvement in marshaling cars.

8. Agents and yardmasters keep close tab on every car.

9. Watch special cars such as stock, etc., to avoid idleness. Use
for rough freight.

10. Check loading and unloading of company freight; reduce deten-

tion one half. Bad example for public to see cars lying around
loaded with company freight.

Mechanical Depaetment

1. Speed up bad order delays.

2. Hurry inspection of cars at interchange.

3. Keep sufficient material on hand to make repairs.

4. Equip yards with air lines to pump up trains before engines

are coupled on.

Relations with Patrons

1. Encourage big industries to load and unload on Sundays.
2. Shippers should place orders for cars indicating first, second,

and possibly third choice; shippers specify certain type when
another type would answer.
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3. Make cars fit commodity to be shipped.

4. Do not permit shippers to point out railroad delays by observa-

tion, even at greater expense of supervision, yard engines, etc.

5. Encourage shippci's and consignees to load and unload more
promptly.

General

1. Hold efficiency meetings, commend good handling.

2. Conduct a campaign on car movement, advertise it, get every

one talking and arguing cars. Make it a topic at every railroad

meeting.

3. Issue comparative statements of car handling at different points

to get employees competing with one another. Speak of car

delays in hours, not days.

4. Present day influences have reduced efficiency. Arouse old-time

efficiency.

The Railway Age has also published articles on methods

to secure full loading of cars, and from them I have picked

out the following suggestions:

Utilization

1. Use high capacity cars for long hauls of heavy commodities.

2. Preferably use light capacity cars for short hauls or quick trips

of light weight commodities.

3. Care in method of loading to obtain carrying capacity load.

4. Place cars that fit commodity to be shipped.

5. Load two carload shipments in one car for one or more desti-

nations.

6. Company employees loading company freight expected to load

cars as heavy as commercial freight shippers.

7. After urging heavy loading do not permit empty cars to stand

on sidings for shiijpers to view.

8. L.C.L. merchandise is loaded by railroads themselves; therefore

great opportunity to increase weight of lading per car.

9. Hold merchandise cars for sufficient tonnage and then card

through rather than mn with light load to near-by transfers. The

delay caused by holding car for tonnage would be more than

overcome by through movement.

10. If tonnage for single destination not sufficient for daily car,

make it bi-weekly, tri-weekly, or other period, loading to two

or more destinations or to transfer stations.
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Supervision

1. Multiplicitj' of activities on a great railroad such that specialists

are required to direct efforts of officers and employees to obtain

desired results, and responsibility should be centered on some

individual or bureau with traveling inspectors.

2. Chief duty of bureau to maintain interest in campaign for in-

creased loading, establish standards adapted to various loading

conditions and see that methods are uniform throughout the

road.

3. Inspectors to visit large shippers and stations and instruct, offer

helpful suggestions and keep question of hea\'y loading very

much alive.

4. Keep records to compare monthly perfonnance of various sta-

tions and industries.

5. Essential that complete and accurate records be made of loading

and check for light loads or improper use of cars.

6. Brunt of campaign to be borne by operating and traffic officials

to infuse in the organization the required efforts and activity,

by staff meetings, personal interviews, and wi'itten instructions.

7. Concentrated efforts of the officers, other employees, and ship-

pers brought to bear on problem in conjunction with efficient

transportation will result in attainment of creditable loads.

8. Prevail upon consignees who order light loads to increase orders.

9. Take photograph records of light loads'.

Mechanical

1. Increase carrying capacity of equipment.
2. Gondola cars with sides too low to hold capacity of coal, etc.,

should have sides raised where the underframe will carry the

additional load and where the sides may be kept in alignment
and prevented from bulging.

General

1. Establish minimum weight limit for carloads to apply unless

cubical capacity determines load.

2. Classification minimum weights should be increased.

3. Less carload commercial freight requires considerable percentage
of available box cars, average weight of lading being under 8
tons.

4. Cooperation of public very essential. Station agents in position
to solicit cooperation and assistance of sliippers and public.
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This review of the ear loading naturally suggests the

question as to what is the economical vehicle. During the

period of government control the Director-General ordered

the construction of 100,000 freight cars upon designs made
under his instructions and classified as follows:

Item Number Capacity,
m Pounds

Single-sheath box
Double-sheath box
Low-side gondolas
Drop-bottom gondolas . .

Hopper-bottom gondolas

25,000
25,000
5,000

20,000
25,000

100,000
80,000
140,000
100,000
110,000

These proposed standards of equipment were not received

with very much enthusiasm and are not likely to come

into vogue. As one expression of opinion on the subject,

Julius Kruttschnitt, chairman of the Executive Committee

of the Southern Pacific Company, said:

Aftei' years of fruitless activity, the life of the A.R.A. Committee

on Standard Box Car terminated with federal control. At the close

of 1917, the Committee was divided in the consideration of two

designs; one prepared by its sub-committee was estimated to weigh

46,000 pounds, and another, carefully proportioned by competent

engineers to safelj' stand all stresses imposed by prescribed specifica-

tions, to weigh 40,738 pounds, drawings and computation sheets of

which were sent to each member of the Committee, with the request

that they be experted and criticized in order to detect errors; none

were ever reported. Two structures of the same materials, designed

for the same loads, allowances for shock, etc., must coincide closely

in weight, yet as the sub-committee's car weighed nearly 5300 pounds
more than the alternative design, inference of faulty design and

improvident use of material cannot be esr^aped.

The U. S. R. R. A. car weighs 16.3 per cent or 3.3 tons more
than a possible one of equal load and space capacity ; hence we may
expect an increase in its initial cost of about 16.3 per cent.

Center sills, draft sills, steel side, under- and end-framing, roof,

doors, floor, trucks, etc., can be built lighter than those in U. S.

R. R. A. car, and in every ease materially stronger.

Based on U. S. R. R. A. statistics for 1919, the cost of hauling

the excess 3.3 tons causes unnecessary and easily avoidable expense

of millions of dollars per annum which might be saved by elimina-

tion of useless dead weight.
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The improvidence of the U. S. R. R. A. box car design is illus-

trated thus: A train of 40 U. S. box cars loaded to 55 tons, con-

tains 2200 tons paying load and weighs 944 tons'; 42 carefully

designed cars will carry 2310 tons and will weigh 853 tons, an

excess of paying freight over the others of 110 tons. As the total

weight of the two trains is the same, the cost of running them

will be the same, but the 110 tons of additional paying freight,

the haul of which is made possible by elimination of unnecessary

dead weight, would bring in a revenue at existing ton mileage rates

of $1.10 per train mile, every cent of which would be net. This

is substantially 10 per cent more than the net earnings of the train

of U. S. cars.

The slight attention given to weight by the designers of the

U. S. R. R. Administration ears is shown by the fact that the 40-ton

car designed at the same time weighs nearly as much as the 50-ton

car. Excess weight will necessarily make the U. S. R. R. A. car cost

more than a lighter car, roughly in proportion to weight. We ascer-

tained in the latter part of 1917 that the car which we contrast with

the U. S. R. R. A. ear could have been built for between $2300 and

$2400. The U. S. R. R. A. box contracted for in the early part of

1918 cost $3050.

The use of the lighter and stronger car, by saving expenses and

adding revenue, increases net income by $329.45 per ear per annum.

We must therefore ask ourselves:

1. Can we afford a design that will cost 16.3 per cent more

than necessary?

2. Can we afford to use a car which we know (thi'ough improper

design) will cost $101.18 more per annum to haul in freight trains

than a stronger, lighter car would cost?

3. Can we afford, as standard, a car that cuts net earnings of

fully laden freight trains each mile by $1.10 or 10 per cent?

It would appear that generally we may expect the box

car of the immediate future to be of 80,000 to 100,000 pounds

capacity ; the men should be carefully drilled in the practice

of setting the lighter car for L.C.L. loading.

In the open-top equipment few cars are likely to be built

of less than 100,000 pounds capacity. On roads handling

heavy mineral business cars of 140,000 pounds capacity,

which is about the limit of service of the four-wheel truck,

are becoming common, while on roads where this class of

traffic can be moved in a relatively short-haul shuttle service,

with special handling facilities at either end, cars of much
greater capacity are beginning to be introduced.



RECONSIGNMENT 305

At the Master Car Builders Convention at Atlantic City

on June 18-23, 1919, the Pennsylvania Railroad exhibited

two gondolas which they had built to show what they then

considered the maximum capacity attainable, and these had

a marked capacity of 210,000 pounds and 220,000 pounds

respectively. A thousand steel gondola coal cars of 240,000

pounds capacity were put in service on the Virginian Rail-

way in the latter part of 1920. They weigh 78,900 pounds,

making the ratio of load to dead weight 75.3 per cent.

In fixing minimum weights it is held by many that the

Interstate Commerce Commission should require the loading

of the car to its marked weight carrying capacity or to its

cubical content capacity, as the character of the lading jus-

tifies. Inasmuch as carrying capacity is 10 per cent above

marked capacity, it is felt that this gives a reasonable margin

for the shipper in the one case, and in the other proper

packing will afford equal protection.

152. Reconsignment.—The traffic regulations permit cars

to be reconsigned, diverted, reshipped, held for orders to

switch to connections, stopped in transit, or set on hold

tracks at destination and there held for disposition. The

number of diversions permitted is usually unlimited. It is

not uncommon for shipments to change hands from four to

eight times before the final sale and distribution. Much
of the service is performed free, but for some of it a nominal

charge of $2.00 is made. In one state, of 64,678 cars diverted

in one year, 95.79 per cent were free of cost, while an inade-

quate charge was collected upon only 4.21 per cent. The

purpose of this practice was in the main to facilitate the

distribution of shipments and especially of perishable food-

stuffs, to build up certain classes of trade and to take care

of fluctuating conditions through a wider distribution. Few
railroad practices have been more abused or with more dis-

astrous consequences. It is the recourse particularly of the

broker or commission merchant, whose capital consists

mainly of desk room or an office, and who uses the carriers'

cars for warehouse and display rooms, having none of his

own, peddling cars from one place to another, and selling
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and reselling to others. As a rule these men are of the

"marginal" class, a source of great trouble to the railroads,

while the friction with traders of substance and experience

is almost negligible.

The effect is twofold : the shipper uses the reconsignment

privilege as a means of indefinite storage, avoiding to a

considerable extent the imposition of demurrage; and as

a means of preventing "breaking the market," defeating

the effects of free competition. Besides its pernicious effect

in tying up equipment, it entails a substantial additional

cost of operation and interferes greatly with the smooth and

effective working of the terminal yard. Letters must be

written and answered, telegrams sent and telephones used,

an average of eleven communications for each car diverted

;

while time is consumed in tracing, extra switching, delay to

cars and trains, damage and claims through errors; an

irritating and consuming source of waste.

In the yard these diversions present themselves in two

classes: those which are destined to some point beyond and

those which are carded to the yard with "Order and Notify,"

so that the intention to reconsign is apparent from the out-

set and made clear to all. The latter class causes less trouble

since the car is shunted into a hold track, but it may be,

and usually is, necessary to reswitch all the cars on this

track once each day, to that extent delaying the normal
work of the yard. It is the former class that is a bane of

transportation. In a large intermediate terminal yard these

cars will run in number from 20 to 25 a day. Occasionally

they have to be cut out after a train is made up and has

been set on the advance tracks ready for dispatching. There
is nothing so calculated "to shake the nerve" of a yard-

master as to have to tear down a train that he had reason

to believe he was rid of. Either he will have to put the yard
crew back on the train to shift the reconsigned cars out,

or have the shunting done by the road crew, with, in either

case, extra cost, and the loss of precious time.

A very large number of cars are subjected to detention

from these causes in large distributing terminal yards, ac-
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counting for 3 per cent of the life of all cars, amounting,

on the basis of those in existence on March 1, 1920, to 71,819

cars.

Looking over the yard records it would seem hard to

justify the privilege. The bulk of the reconsigned cars are

not loaded, as one might suppose, with perishable fruits and

vegetables but, surprising as it may seem, with coal, lumber,

coke, minerals, feed, wire, and pretty much everything that

cannot be justified. And then the delay is itself excessive.

The average time for holding a reconsignment order before

the final definitive order is given is five days.

Are such privileges necessary? Generally, no, for the

shipper should make all arrangements before starting a car

toward its final disposition and delivery. No free recon-

signments, stops in transit, or reshipments should be made,

except for perishable fruits and vegetables. Backhauls and

out-of-line hauls, when involved, should be made at full local

rates. A charge should be made for holding cars at destina-

tions for further orders and this without disturbance of the

demurrage charge. Tariffs should provide that the notice

of arrival at point of destination or stoppage shall constitute

the notification, and full time under demurrage should be

computed from the first 7 a.m. thereafter. Nor should cars

be considered released until forwarding instructions are ac-

tually received by the local agent holding the car for dis-

position; not, as now, from the time filed with a distant

railroad representative.

When exceptions are made and reconsignments provided

for, charges commensurate with the value of the service,

designed to cover something more than its cost and to pre-

vent the defeat of demurrage and other regulations, should

be made. Few things would do more to clear up transporta-

tion conditions than the rigid curtailment and substantial

abandonment of the reconsignment privilege.

Of a quite different character are the ** milling in

transit," "fabrication in transit," etc., privileges. The
effect of these is to give to the industry the advantage of

the through rate instead of placing it at the disadvantage
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of being subjected to the "sum of the locals." It has done

much to stabilize industrial location, but the railroads should

be compensated for the additional service in a rate surcharge

or by switching allowance.

153. "To Order" Bills of Lading.—Bills of lading are

issued by the carriers for the purpose: (a) of furnishing the

shipper with a receipt for the goods; (&) as evidence of the

obligation to carry the goods to destination; and (c) as an

agreement to deliver goods to the consignee at destination

upon the surrender of bill of lading properly endorsed.

Among the varieties of these bills is one known as the

"to order" bill of lading. In all cases under this practice

the shipper bills the shipment to himself as consignee. In

some cases the party to whom it is anticipated delivery will

eventually be made is named in the bill of lading with in-

structions "to notify." Owing to the great distance over

which shipments are made, precluding close personal knowl-

edge as to the financial situation of the parties at interest,

and owing to the sparse settlement of the country and to

a poor banking system, these "to order" bills of lading

serve the double purpose of a transportation instrument and

a commercial instrument, and the banking interests have

steadily pressed for legislative action that would create,

define, and augment the responsibility of the railroad com-

pany, both as insurers and as warehousemen.

These bills impose upon the railroads an additional

service that is a very real burden. They assume additional

liability at destination for the value of the lading in case

delivery is made before the bill of lading is surrendered.

They are put to the cost of switching these cars to the

"hold" tracks and storing them until the surrender of the

bill of lading, and to the cost of switching them out of the

"hold" tracks and returning them to the current of traffic

for delivery, meantime carrying the insurance. This service

interrupts and greatly slows up the traffic and keeps a large

number of cars out of service and is one of the really great

abuses of the transportation business.

The "to order" bill of lading has been a vehicle under



"TO ORDER" BILLS OF LADING 309

which very great frauds from time to time have been per-

petrated, the most conspicuous perhaps being those con-

nected with the export cotton movement in the South At-

lantic States in 1910, the bankers then estimating that more

than $10,000,000 had been lost between 1908 and 1911

through advances made by them on fraudulent bills of

lading.

Another example of extreme abuse was the shipment

of material to the Allied Powers during the World War
and the delivery made at the water-side, regardless of the

fact that no shipping was available. On July 24, 1917, there

were held for overseas at eastern ports 1,006,296 tons that

had been unloaded on the ground and 104,934 tons still

remaining on cars, or a total of 1,171,230 tons; and on

November 28 of that year there were stored on the ground

and in cars at North Atlantic ports 1,335,000 tons of steel

and iron in addition to other commodities. Relief was ob-

tained through the organization, on December 3, 1917, of

an Allied Traffic Executive Committee, to handle both the

land and overseas transportation to France, Italy, Russia,

and England, with Captain Connop Guthrie of the British

Ministry of Shipping acting as chairman. This Committee

cooperated daily with the export division of the General

Operating Committee of the railroads in the Eastern traffic

region, both committees having offices at 165 Broadway, New
York, and no shipments could be loaded until permits were

obtained from this central body.

Almost all classes of commodities are moved under *'to

order" bills of lading, automobiles, lumber, wood-pulp, soda-

ash, rail-plates, pig iron, salt, coke, oats, flour, peaches,

potatoes, etc. In many cases the shipments are made by
persons without capital whose only basis of credit is the

commodity itself. The shippers using the privilege divide

roughly into four classes:

1. Those who are opposed to any material change or curtailment.

2. Those who use the privilege but furnish a bond under whicK
the traffic is permitted to move directly to final delivery. Thes§
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are in the main large shippers, such as the packers, and the bond-

ing avoids interruption and delay in movement.

3. Those who use the privilege but agree that if necessary they

can get along without it.

4. Those receivers of freight w'ho are directly opposed to continuance

of the privilege, because of its adverse effect upon their interests.

These are principally the "marginal traders."

The temptation to realize on sales of commodities through

the agency of the bill of lading is so great that shippers

load grain, cotton, and other articles freely, in the full

knowledge that they cannot be promptly unloaded at

destination, because the moment the bill of lading is received

they can go to the bank and get their money on the ship-

ment. This leads at times to great delays in the case of

cars so loaded. A check on the New England situation

recently showed an average delay of 9 days, one car 51

days, numerous instances over 30 days. These delays are

due to shortage of funds on the part of the consignees, the

circuitous movement of the bill of lading through the hands

of three or more banks, and delays incident to the credit

operations of the banks. Questions are often raised as to

the quality and character of the goods. Frequently the con-

signee cannot be found; in others the bill of lading cannot

be located.

While almost all commodities are at times so handled,

those habitually moved on "to order" bills are grain and
grain products 85 per cent, hay and cotton 90 per cent,

automobiles 95 per cent, and very much of the perishable

freight. The use of the order bill of lading covering car-

loads should at least be confined to shipments of goods which
the consignee is required to pay for before obtaining them
from the carrier, or, expressed in a different way, w^here

goods are sold subject to sight or arrival draft with bill

of lading attached. Some shippers use the order bill of

lading for the purpose of retaining control of the goods
until they are ready for delivery to the consignee or to the

notified party. Again, shippers will consign goods to their

own order at destination and endorse the bill of lading
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to a consignee who may fail to notify the carrier that upon
the arrival the ear should be delivered to him. Such cars

are unnecessarily delayed at destination.

If a shipper desires to retain title to the goods, it is

not necessary for him to consign them to his ovv^n order,

but merely to consign them to himself in care of the con-

signee to whom he wishes them delivered. If, for any

reason, he does not wish to show the consignee in the bill

of lading, he should merely consign the goods to himself

and promptly notify the consignee how the car is con-

signed and send him the bill of lading.

The practice of consigning goods to order, even where

there is no banking transaction, is an old one. In many
cases the shipping clerk has merely followed precedent with-

out knowing why. This practice should be discontinued

and shipments should be consigned to the order of the

shipper only in cases in which it is the intention to use the

bill of lading as collateral or for collection purposes.

The carriers should be assisted by the traders in getting

rid of improper practices, particularly when such changes

will result not only in elimination or reduction of car delay,

but in better service to the traders.

1. In view of the fact that when a car moves under a

"to order" bill of lading delivery cannot be made except

upon the production of the bill, the delivering carrier should

be allowed to make fair charge for the value of the addi-

tional service, to be added to the freight charge.

2. For the purpose of discouraging their use where they

are not essential to the commercial transaction and to insure

the prompt production of the bill and the prompt acceptance

of the goods, progressive demurrage might be imposed, or

a penalty charge made on cars held in excess of the free

time allowed. This latter method was tried and found to

work fairly well in the fall of 1920 on cars loaded with

lumber and held for reconsignment.

3. Neither charging the consignee for the service

rendered nor instituting progressive demurrage will neces-

sarily relieve the congestion in the case of dispute or a
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shortage of fimds, and there should be a third remedy by

which the railroad company, after a given number of days,

should be allowed to unload the cars and store the goods

at the risk and expense of the shipper or consignee, under

proper safeguards.

4. The use of these bills of lading should be greatly

restricted, eliminating a large number of commodities now

moved under them, and, where practicable, shippers should

be required to furnish bonds to enable direct movement to

final delivery.

154. The Transportation of Explosives and Other Danger-

ous Articles.—Moved by the experience of the Civil War, a

statute was passed by Congress in 1866 to regulate the

packing of explosives for transportation, and many states

enacted legislation along similar lines. The regulations

prescribed were very general in scope, impracticable of

application, and not really conducive to safe transportation.

As the law did not provide definite rules and regulations

there was a lack of uniformity in the instructions issued

by the railroads. The manufacturers did not willingly

comply with the rulings, through fear that their competitors

on other roads might avoid the expense of a more careful

preparation of their shipments and thus secure a trade

advantage.

For many years the railroads struggled by individual

effort to decrease the danger of fires and explosions on

railroad property. The Pennsylvania Railroad had more

concerns located on its line manufacturing explosives than

any other railroad, and necessarily gave the matter con-

siderable study. On February 1, 1888, they issued a general

notice which quite clearly defined the method of packing

and loading such shipments ; they also required a certificate

from the shipper describing the contents of packages and

providing for proper inspection and placarding of cars. The

regulations were promptly adopted by many other roads.

The individual efforts of the railroads had not prevented

many serious disasters, and, while the regulations were the

best yet devised, it was apparent that an exhaustive survey
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of the whole field and concerted action by all railroads was
necessary to bring about the desired results.

In April, 1905, James McCrea, then vice-president of the

Pennsylvania Lines West, with vivid recollections of several

disastrous explosions which had killed a dozen or more

persons and cost his company several hundred thousand

dollars, advocated before the American Railway Association

the appointment of a committee to prepare regulations to

promote the safe transportation of explosives.

Mr. McCrea secured the appointment of a Committee

on Explosives and Other Dangerous Articles to prepare and

present to the American Railway Association at its meeting

in October, 1905, a set of regulations for the transportation

of explosives, in order that after approval by the Association

these regulations might be recommended to its members for

individual adoption and enforcement. While the personnel

of the committee was still under consideration, one of the

most disastrous explosions that had occurred in the United

States happened at Harrisburg, Pa., on May 11, 1905, when
20 lives were lost and the financial loss exceeded $600,000.

The committee worked diligently during the summer of

1905. A circular was issued to all member roads of the

Association asking what, if any, rules or regulations were

in effect, and requesting suggestions that would tend to

improve the method of handling and transporting ex-

plosives. Inquiries were sent to officials of every state in

the Union asking for copies of laws upon the statute books,

and to officials of every city of over 100,000 inhabitants

requesting copies of their ordinances; letters were also

addressed to all known manufacturers of explosives, and a

hearing arranged at which views were freely expressed. At
the request of the chairman of the committee, the Secretary

of War designated Major B. W. Dunn, U. S. A., and the Secre-

tary of the Navy designated Captain A. R. Condon, U. S. N.,

as experts to cooperate with the committee and give it the

benefit of their advice and experience.

Valuable information and advice was obtained by the

committee from these several sources, and rules and regu-
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latioiis Avere prepared. The rules classified the different

kinds of explosives in groups, stating what explosives would

be accepted for transportation, how same should be packed,

marked, and handled; provided a weight limit for certain

explosives ; and promulgated rules for the selection, prepara-

tion, and placarding of cars, etc.

The rules and regulations were presented to the Associa-

tion for approval at its meeting of September 21, 1905,

approved in October, and adopted promptly thereafter by

practically all of its members. The uniform adoption and

publication of the regulations, essential as it was, did not

produce any marked change in handling explosives. Pres-

sure was exerted by one road or another to nullify the

regulations on the ground that traffic was being diverted to

roads where the rules were not strictly enforced.

Before the Association met a year later it was recognized

chat the regulations were not being strictly observed, and
the committee recommended the organization of a Bureau
for the Safe Transportation of Explosives and Other

Dangerous Articles, under the auspices of the American
Railway Association, whose agents should educate and in-

spect for all members. Mr. McCrea felt it also advisable to

prepare a bill for presentation to Congress, providing a

penalty for failure to comply with the rules.

The Bureau for the Safe Transportation of Explosives

and Other Dangerous Articles was organized during the

latter part of the year 1906, and seven months later prac-

tical work was started with the election of Major B. W.
Dunn as chief inspector with offices in New York City. The
constitution and by-laws provided, by a general scheme, for

dividing the work among: (1) a directing headquarters of

the Bureau, the office of chief inspector; (2) a chemical

laboratory with the necessary personnel, testing, and
analytical apparatus; (3) a force of traveling local in-

spectors. At that time the membership comprised 78 com-
panies, operating 136,026 miles.

An Act was passed by Congress on May 30, 1908, entitled,

"An Act to Promote the Safe Transportation in Interstate
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Commerce of Explosives and Other Dangerous Articles and

to Provide Penalties for its Violation,
'

' repealing the statute

passed by Congress in 1866 and requiring the Interstate

Commerce Commission to formulate regulations for the safe

transportation of explosives. During the interval from

June, 1907, to June, 1908, the Bureau of Explosives, in

cooperation with the manufacturers of explosives, improved

the regulations that had been adopted by the American

Railway Association and was in a position, therefore, to

submit to the Interstate Commerce Commission a set of

regulations for its consideration. These were adopted by

the Commission with but few changes, taking effect October

1, 1908.

The act of May 30, 1908, was repealed March 4, 1909,

by section 341 of an act entitled, "An Act to Codify, Revise,

and Amend the Penal Laws of the United States," to be-

come effective January 1, 1910. The act covered the trans-

portation of explosives and other dangerous articles; it re-

quired the Interstate Commerce Commission to formulate

regulations for the safe transportation of explosives, but did

not specifically authorize the Commission to prescribe regu-

lations for the transportation of dangerous articles other

than explosives. However, the close relationship of the one

group to the other and the belief of the Interstate Commerce

Commission that it had power to prescribe for the carriers

such regulations as were appropriate in the interests of

reasonable safety, prompted the Commission to formulate

the regulations for the transportation of dangerous articles

other than explosives, which were published and made

effective on October 1, 1911. The power of the Commission

has not been challenged and the regulations have been gen-

erally observed by the shippers, although some accidents

and substantial losses have been caused by failure of a

comparatively small number of shippers to meet the require-

ments of the rules.

The act of March 4, 1909, has now been amended by an

act of March 4, 1921, providing, in part, a penalty for non-

compliance with the regulations for the safe transportation
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of dangerous articles other than explosives, so that, at the

present time, penal provisions are provided for failure to

comply with the rules and regulations prescribed for the

transportation of explosives and, also, dangerous articles

other than explosives. The present act further provides

that the Interstate Commerce Commission may utilize the

services of the Bureau of Explosives in the execution of the

act.

Fig. 45.

—

Work of Bureau of Explosives

{1918-1920)

Total number railroads members of bureau
December 31

Total mileage of bureau lines December 31

.

Total steamship lines members December 3

1

Total express companies members December
31

Total associate members December 31
Total inspections of stations

Number stations inspected two or more
times

Number of inspections of factories

Number of factories inspected two or more
times

Total inspections of storage magazines
Number magazines inspected two or more

times
Total boxes high explosives condemned
Total kegs black powder condemned
Total cars inspected in transit

Total express inspections
Total inspections steamship piers

Total yard inspections
Total inspections tank car loading racks. . .

Total routine inspections made by bureau . .

Total lectures to railroad officials and em-
ployees and meetings, addressed on subject

1918 1919

430
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injured and killed, and known property losses from the date

of the organization of the Bureau (1907) to the present

year.

In comparison it is well to note that during the year

1907, the year the Bureau of Explosives was organized, 79

accidents in the transportation of explosives resulted in 52

deaths, 80 personal injuries, and a total known property

loss of nearly $500,000. It is deduced from careful estimates

that at all times during the busy months of the year 1918 there

were on the tracks of the railroads in the United States not

less than 55,000 cars of an average weight of 40,000

pounds each, bearing the placard "Explosives." Not-

withstanding the tremendous increase in the volume of these

explosives transported during that year, the casualties re-

sulting therefrom were only 1 person killed, 4 injured, and

the damage to property was about $33,000.

Fig. 46.

—

Accident and Property Losses

{1907-1920)

Year
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supported by the penal provisions of the law. At the present

time the Bureau membership comprises 452 railroad com-

panies operating 284,835 miles, 8 steamship companies, 4

express companies, and 83 manufacturers of explosives. The

personnel of the Bureau consists of the chief inspector and

office force, 32 inspectors, 1 special agent, 1 chemist, 2

assistant chemists, and 1 laboratory assistant.

The bureau is well organized and equipped to take care

efficiently of the important matter of transporting explosives

and other dangerous articles, and properly to meet new con-

ditions as they arise, to the end that safe transportation

may be insured from the standpoint of the carrier and its

employees, the shipper, the passenger, and the general

public.

155. Collection and Delivery.—For more than a hundred

years preceding the advent of the railroads, merchandise

was carried by canal boats, stage-wagons, cars and vans

between London and the larger towns such as Birmingham,

Manchester and Liverpool. A regular organized service of

cartage was run on the highways at respectable speed, han-

dling small parcels and more valuable freight. The cartage

companies were as well known and as popular as the old

stagecoach lines.

When the English railroads began operation they gen-

erally bought interests in these companies, relieving them

of the road haul but depending on them for the terminal

collection and delivery of freight. Subsequently they gen-

erally bought up the outstanding shares and now operate

them as subsidiaries. Thus they maintain two general

structures of rates—a "station to station" rate covering

much the same service as our carload or team track service,

and a "collection and delivery" rate, confined largely to

L.CL, business and in which the shipments are picked up
at the store door of the shipper and delivered at the store

door of the consignee.

It makes for a very prompt movement, especially at the

delivering end, and minimizes the station facilities to be

provided, as the same platform can be used in both direc-
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tions. Before the war the costs had so increased that the ser-

vice was not remunerative and the roads were contemplating

increases in the charges.

Store delivery of certain classes of property was main-

tained by carriers in many parts of this country, but has

now entirely ceased as a free operation.^ The most con-

spicuous development in this service was at Baltimore and

Washington. The P. B. & W. R. R., now a part of the

Pennsylvania system, and then the only rail line between

Philadelphia and Baltimore, introduced it at Baltimore in

1867 during the regime of General Freight Agent John S.

Wilson. It was instituted by the B. & 0. R. R. at Baltimore

and Washington in 1886, in order to relieve congestion at

the freight terminals, and also to meet competition with

the water lines, particularly the Ericson Line between

Philadelphia and Baltimore, and the Merchants' and Miners'

Transportation Company between New England and Balti-

more. The practice was confined to certain classes of ship-

ments originating in the territory along the Atlantic sea-

board, and north of Wilmington, the reason being that at

that time most of the supplies and manufactured articles

used at Baltimore and Washington came from the North

Atlantic States. Shipments from the west and south, how-

ever, never were accorded this privilege.

The service was presumed to cover the transportation

of articles falling within the first four classes, but numerous

exceptions, such as household goods, plate glass, etc., were

not included in this delivery. In consequence of the rapid

and continuous growth of the city of Washington, this

service caused considerable trouble between the carriers and
their patrons owing to the increasing cost of the deliveries.

The area of the free delivery was originally intended to

^ The principle involved was approved by the United States Supreme
Court in the case of Stone v. Detroit, Grand Haven & Milwaukee Ry. Co.,
167 U.S. 633, the court reversing a decision of the Interstate Commerce
Commission (3 I. C. C. Rep. 613) to the effect that such a collection

and delivery service at Grand Rapids was discriminatory. The Com-
mission's decision had to do only with the application of the principle at
that point.
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cover the old city of Washington, but later included George-

town, and on complaint it was ordered to include other

points in the city of Washington, and also Anacostia.

Attempts were then made by the carriers to withdraw this

service at Washington, and upon complaint being submitted

to the Interstate Commerce Commission it was held that

it must be continued at that point so long as it was in effect

at Baltimore. It was then withdrawn at both points on

September 1, 1913.

The difficulties encountered in addition to the increasing

cost were very much the same as those encountered by

drayage concerns at the present time, such as delivery of

packages in high buildings or deep basements, and the con-

fusion arising from the delivery to concerns having ware-

houses in different localities. The time of making the de-

livery also caused friction, and in many cases patrons

desired notice of the arrival of their goods before delivery

was actually made.

During the period of the World War there occurred

terrific congestions in and about the New York Terminals,

and Commissioner Harlan made a careful study of the sub-

ject and recommended a store door delivery to relieve the

congestion. The Armistice, however, ended the project.

John F. Stevens, a prominent engineer, worked" out an

elaborate plan for New York City, based chiefly on the

London system. It contemplated a great joint freight depot

in the Jersey Meadows, a tunnel for trucks under the

Hudson, and district stations throughout the city, all to

be under the supervision of the railroads. The scheme was
abandoned, however, through fear it would not be permitted

to make proper charges for the extra service, and that it

might be held a violation of the Sherman Act.

There is still a semblance of store door delivery in effect

in New York, Chicago, Philadelphia, Boston, etc., in which
transfer companies are given orders on carriers for all

freight consigned to certain consignees but the weakness of

this arrangement is very conspicuous when it is noted that

two large business houses, side by side, have different dray-
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men in their employ, and the service makes no attempt to

cover the delivery of promiscuous shipments to small

dealers.

In Canada store door delivery has long been in force, par-

ticularly in the large distributing centers where the present

system was adopted for the purpose of keeping the freight

sheds clear of in- and outbound freight. For years the

carriers included the cartage in the freight rates; when an

increased cost of l^/^ cents per hundred weight had to be

added to the carting charges the carrier absorbed it. Upon
further advance in cost of delivery the carriers refused to

absorb the increases and issued definite cartage rates which

are paid to the carting companies as agents for the carriers.

These rates are now 3i/^ cents to 5 cents per hundred weight,

and about 60 fragile or bulky commodities are not included.

It is not obligatory to use the service, and the patron has

the right to do his own carting.

A method now being tried out on a considerable scale

is the provision of "containers" in which L.C.L. freight

is packed for trucking to the freight station, loaded and

moved to destination on platform cars containing, say, four

containers, two holding 3500 pounds each, and two holding

7000 pounds each, the containers with their freight being

then delivered to the consignees. The movement, if success-

ful, will be undertaken by collection and delivery companies

who will own the containers and provide the trucks. One

of the companies now urging such a scheme, which w-ould

involve the unloading and loading of the containers by

crane or other machinery, emphasizes the statement that

"a machine has no nerves, does not tire, loaf nor sabotage,

does not steal, does not strike, does not demand an Adamson
Law nor a Plumb Plan." The points favoring the use of

containers would seem to be a saving of platform handling

at the freight house, elimination of crating, minimizing of

damage from rough handling, elimination of theft and the

advantages of the collection and delivery system. The diffi-

culties would seem to be the "familiar difficulty at the store

delivery," the expense of provision for handling the con-
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tamers, the necessity of accepting "shipper's load and

count" in determining freight charges, the difficulty of col-

lection of freight charges, and the very considerable number

of articles that are too long to load cross-wise of the car or

truck, and so too long to be placed in containers.

Kobert Stephenson, testifying before a Parliamentary Com-

mittee August 6, 1845, said the "loose box system" had been

tried over and over again and had failed, and gave a number

of instances on various lines.

156. Demurrage.—Any discussion of demurrage should be

preceded by some reference to the historical meaning and

application of the term. The idea of demurrage appears

to have had its origin in connection with maritime law and

•.vater transportation. One who chartered a vessel and

failed to provide a cargo wdthin a specified time was obliged

to pay demurrage. In some of the earlier cases in the courts

brought by the railroads to collect demurrage it was com-

mon for shippers to plead that the right of demurrage, if it

exists as a legal right, is confined to the maritime law and

only exists as to carriers by water. This view has been

rejected by the courts in recent times (Miller vs. Ga. Ry.,

38 Ga., 563 ; Gait Lumber Co. vs. A. T. & S. F., 130 Pac, 291

;

and Docket 83 and 83-A, 25 I. C. C, 314). In applying the

demurrage principle to railroads it has been held by the

Interstate Commerce Commission and the courts to be in

part compensation to the carrier for use of cars and tracks,

and in part a penalty to force the release of the equipment

in the public interest.

Demurrage, as a cure for car detention, was applied

in England where, however, it was largely used as a means
to compel the using carrier to return a car to the line of

the owning carrier and was administered through a clear-

ing house which acted for all the carriers, long before it

was tried in America.

Previous to 1888 no systematic method of applying a

charge for the detention of a car by the shipper beyond a

reasonable period for its loading or unloading was employed.

On November 1 of that ^ear, in Chicago, following out action
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taken by the General Time Convention, the first Car Service

Association was organized to bring about uniform nation-

wide practice.

A charge of one dollar per day for each car \i^as agreed

upon and demurrage associations were rapidly organized

in all the large industrial centers. Much litigation ensued

but, as previously stated, the validity of the charges was
upheld by the Courts, and while these associations have long

since passed away, the imposition of "demurrage" charges^

as they are now called, is universal.

There was no uniform set of demurrage rules until the

year 1909, when rules were adopted largely as a result

of the efforts of a committee of the National Association

of Railway Commissioners, and approved by the Interstate

Commerce Commission and by practically all the state

regulating commissions. They were later published in the

tariffs of all of the important railroads of the United States.

Demurrage matters are now handled very largely through

the meetings between the Department of Demurrage Super-

vision of the American Railway Association, representing

railroads, and the National Industrial Traffic League, rep-

resenting shippers, and reference of their recommendations

to the Interstate Commerce Commission for approval.

Demurrage is primarily a penalty, and was so regarded

at the outset. It is not referred to as such in the act to

regulate commerce. But the Commission has taken juris-

diction over demurrage, apparently upon the ground that

it represents compensation for the use of the car.

The Interstate Commerce Commission has often ex-

pressed the view that the business of a railroad is trans-

portation, not storage; and that storage at destina-

tion is a service not embraced in the rate and for which
additional compensation may be exacted (14 I. C. C,

178; and 40 I. C. C, 408). This point is important in the

consideration of demurrage. Many shippers make the

fundamental mistake of assuming that they have an in-

herent right to hold freight in cars. This is wrong. They
are entitled to a reasonable time within which to load and
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unload freight, and that is all. If they do not unload

freight within a reasonable time the carriers can exact a

charge, or can unload the freight themselves and charge

the expense thereof against the shipper. Carriers them-

selves do not seem fully to appreciate that it is their right

under common law principles to unload cars when the ship-

pers will not do so. In fact in many cases it would be more

in the public interest if the carriers exercised this right

than to exercise the right to impose demurrage, because,

during periods of car shortage, what the public needs is

ears, and no real purpose is served in such circumstances by

the imposition of demurrage that does not release the cars.

As stated, demurrage is a charge separate and distinct

from the line-haul charge. For this reason, it is controlled

by the rate in effect at the time it accrues, and not at the

time the transportation transaction began, as are freight

rates. Demurrage has one peculiar characteristic : namely,

it is about the only charge imposed by the publication of

tariffs under the law which can be avoided ; avoided by the

simple exercise of diligence upon the part of the shipper.

On the other hand, there is no charge imposed by railroads

which seems so objectionable to shippers. In answer to the

question "What is demurrage?" the applicant in a civil

service examination said, "It is endless strife."

The idea of demurrage has been extended in recent times

by railroads, with the sanction of the Commission, to what
is called track storage charges. Track storage is imposed

at large terminals, where track space is scarce and much
needed.

Demurrage is not assessed on all cars, the code excepts

from demurrage private cars standing on the tracks of

their owners, cars placed for loading live stock, and cars

placed for loading coal and coke at mines or mine sidings.

In the case of live stock and coal, it has not been found

necessary to impose demurrage. Coal cars are usually dis-

tributed at mines under what are known as car distribution

rules. If the mines do not use the cars assigned to them
on a given day, the cars are charged against their allot-
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ment and this has the same effect upon the mine as a demur-

rage charge.

As has already been stated, demurrage is the occasion

of much controversy. More complaints are received by the

Interstate Commerce Commission concerning demurrage

than concerning any other charge. This is due to the fact

that individual traders dislike to pay demurrage, and to the

farther fact that many misunderstand the principles upon
which it is imposed. The purpose of demurrage, broadly

stated, is to bring about the free interchange and use of

cars; in other words, to increase car efficiency. It is more
important that the public have the general use of cars than

it is that a particular trader be relieved of paying what may
seem to him a high demurrage charge for their detention.

Many state laws impose upon the carriers what is known
as reciprocal demurrage for failure to furnish cars. In

C. R. I. & P. V. Hardwiek Elevator Co., 226 U. S., 246, the

Supreme Court had before it the Minnesota Reciprocal Law
which made the carrier liable to the shipper for failure to

furnish cars and held that since the Hepburn Amendment
to the Act to Regulate Commerce (1906) it is beyond the

power of the state to regulate the delivery of cars for

interstate commerce by means of reciprocal demurrage.

It is a significant example of the difficulty of ''organ-

izing" business enterprises for common action that the early

Car Service Associations, so well adapted to the work under-

taken by them, work so vital to the interests of the carriers,

should not have been able to maintain themselves in their

field of activity. They were looked upon even by the Inter-

state Commerce Commission with an indulgent eye, and
Commissioner Lane said in 1909, while acting as a member
of the Demurrage Committee of the National Association

of Railway Commissioners, "we cannot but look with dis-

favor upon the abolition of these demurrage bureaus, which
has been partially effected in the Eastern States."

The idea was, however, not to perish entirely, and several

demurrage bureaus or commissions covering restricted traffic

territories persisted, united in a central organization

—
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"The American Organization of Demurrage Officers." They;

conduct their work along three different lines, as follows:

The old style bureaus continue generally to discharge

the functions of the car service commissions; that is, they

handle all the details of demurrage, supervising the appli-

cation of the rules by the station employees, make proper

inspection, compile statistics and adjust claims and disputes.

Such are the Pacific Car Demurrage Bureau, the Intermoun-

tain Demurrage Bureau, and the Southeastern Demurrage

and Storage Bureau.

Another type of bureau has inspectors traveling over

the territory covered with a view to securing uniform appli-

cation of the demurrage rules, but does nothing in the mat-

ter of adjustment of demurrage claims and disputes. Such

is the Western Demurrage and Storage Bureau of Chicago.

Still another type acts as an arbitration board to dispose

of disputed demurrage cases referred to it either by the

railroad involved or by the shipper or consignee. They
have no inspection force and are not charged with any
supervising duties. Such is the New England Demurrage
Commission.

It will be seen that only the Pacific Car Demurrage Bu-
reau, Intermountain Demurrage Bureau, and Southeastern

Demurrage and Storage Bureau perpetuate the practice

developed by the old Car Service Associations. The Pacific

Bureau particularly, over a long period of years, 1908-

1920, has been splendidly officered, vigorously administered,

and its records kept in fine shape to reflect its experience.

It seems improbable that there has ever been a car

shortage in this country in the sense that there were not

enough cars to do the business. Indeed, the indications are

that we have maintained a stock of freight cars at least

15 per cent in excess of any economic justification. Through
abuse of equipment there is at times a deficiency of empty cars

available for loading. Until this abuse is corrected such occa-

sions will always recur. The overtime of cars held in October
when they are most needed is nine times that of February.
Why should a road tie up capital, incur depreciation charges,
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interest, taxation, upkeep, cost of storage, to supply sufficient

equipment to carry the peak load for six weeks in the year;

to stand idle or, still worse, to be moved about from place to

place to be kept out of the way, for the remaining 46 weeks?

The remedies are fairly well known and one of them is the

quick release of equipment held for loading as well as for

unloading.

The present rate of two dollars per day is the cheapest

storage of any character in our land, covering as it does

warehousing and insurance. As a result, cars are being used

as display rooms and storage warehouses instead of exclusively

for transportation. They were built and capital invested in

them for that purpose for which others in the community need

them. Another method of abuse is the use of cars by shippers

for their own interior plant movement; as an example, the

transfer of steel billets from the furnace to the wire mill,

and of wire from the wire mill to the nail mill ; and the use

of cars for the disposition of offal such as cinders, slag, rub-

bish, etc. The trader should furnish himself with an adequate

supply of private cars for this purpose. He should also en-

large his handling facilities, increase his warehouse capacity,

install labor-saving devices, and in every way possible guard

against undue car detention.

The institution in the initial stages of charges for car

detention of the ** average agreement," by which the charge

is fixed by the average detention of all cars handled by

the shipper during a month instead of by the detention of

the individual car, is a discrimination in favor of the big

shipper and a "nightmare" in handling demurrage. It

should now be abolished and the entire service be put upon

a uniform basis for the traffic region covered. As a pre-

liminary the number of debit days on which credits may
be applied under the "average agreement" should be

reduced from four to two, and later the entire practice

abolished.

A high demurrage rate increases the available track

room at stations, prevents congestions or blockades at termi-

nals, and adds efficiency to the switching service. Shippers
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then give the matter of loading and unloading preferred

attention and the high rate keeps the cars moving and

secures a more equitable distribution of equipment. It is

significant that under the California sliding scale rate the

amounts collected for car detention averaged 37.42 cents

for each car, while under the high rate of six dollars the aver-

age amount collected was but 10.43 cents for each car, a de-

crease of about 27 cents for each car, or 70 per cent. The

explanation is that a shipper who is subject to a demurrage

charge of six dollars per day will hustle to get his car

unloaded, but has no such incentive when the charge is but

one dollar per day. With a reduction of the demurrage

rate from six dollars to three dollars per day, the car deten-

tion increased 233.78 per cent. These demurrage charges

should, however, have much more elasticity than is now
given them and should rise to a height sufficient to accom-

plish the result sought in seasons of heavy movement when the

prompt release of cars is most important.

The late Mr. George Hodges, of the American Railway

Association, compiled the following information for Feb-

ruary, March, April and May, 1916, months of an extreme

low use of cars:

Use of Cars

Item

Under National Code

$1 per
Day,

February
and

March

$2 per
Day,
April
and
May

Total
Four
Months

California

$4 per
Day,
Four

Months

Cars handled
Cars released in 24 hours free

time
Percentage
Cars held over free time
Percentage
Cars held more than 3 days over

free time
Percentage
Demurrage accrued

4,219,926

2,626,986
62.3

670,113
15.9

182,679
4.3

Sl,422,039

4,494,520

2,900,337
64.5

739,004
16.4

186,380
4.1

51,963,830

8,714,446

5,527,323
63.4

1,409,117
16.2

369,059
4.2

$3,385,877

491,866

388,803
79.0
8,545
1.74

858
0.17

$49,128
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The California demurrage rate, complained of by that

Bureau at that time as too low, would, if extended over the

country, have reduced the number of cars held out of

service and over the free time allowed from 1,409,117 to

151,631, a decrease of 84.24 per cent, and released 1,257,486

cars for service. As a considerable number of the detained

cars were held over three days, the total number released

would have represented not less than 1,500,000 car days.

Unfortunately, the Director General's Order No. 7 of

January 21, 1918, forced into the territory covered by this

Pacific Demurrage Bureau a low demurrage rate and the

"average agreement," destroying the "high demurrage

rate" and "straight rules," which alone will produce maxi-

mum results. This mania for standardizing conditions over

the entire country broke down the results of years of patient

effort.

The effect on the car supply of prompt handling of cars

by the traders is but little appreciated. A consignee who
unloads a car in four days as compared with one who holds

a car only six hours will require on a hundred mile average

haul about two and one-half times as many cars.

What is needed now is an intelligent review of the whole

situation; one method would be the creation of a number
of Demurrage Bureaus similar to the Pacific Demurrage

Bureau sufficient to cover the several traffic regions, with

headquarters so placed as to be within 24 hours railway

mail service from the most distant point in their adminis-

tration.

The situation is now being taken in hand by the Ameri-

can Railway Association, which, on January 1, 1921, organ-

ized the Department of Demurrage Supervision for the

Trunk Line and Central Freight Association territories,

which is functioning efficiently. This may provide a satis-

factory solution.

Why cannot the business men join the railroads in urging

upon the Interstate Commerce Commission to say in effect

to the main contributors to car shortage, "hereafter you

will pay the cost in a high demurrage rate, or release cars
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vvithin the free time allowed, that neighboring shippers may
use them for transportation purposes"?

The Manager of the Pacific Car Demurrage Bureau has

recently made 63 suggestions for changing the demurrage

rules and regulations, and they contain so much that should

be done that I reproduce them below

:

Proposed Changes in Demurrage Rules and Regulations

1. Increase demurrage rate to minimum of five dollars per ear per

day with an increase in rate of one dollar per day at first of

each succeeding month.

2. Abolish the average agi'eement.

3. Restore stringent and efficient demuiTage rules similar to our

former tariff.

4. Reduce free time on cars for loading to 24 hours, comjDuted

from actual spotting of car.

5. Reduce free time on export freight to a minimum of ten days

or a maximum of 20 days, computed from arrival at port of

exit. Shipping or embargo permits to be issued h\ one office

for all rail lines.

6. Compute time on all cars held for unloading from 8 a.m. instead

of 7 A.M., as at present.

7. Reduce free time on tank ears to 24 hours.

8. Eliminate extension of free time on account of weather con-

ditions.

9. Charge demurrage for all Sundays and holidays after expiration

of free time.

10. On cars ordered and not used assess charge of ten dollars when
line haul involved, and five dollars when moved from a point

within switching limits.

11. Provide for collection of demurrage when dunnage or rubbish

is not removed from cars.

12. Provide for collection of demuiTage when carrier is prevented

by causes beyond its control from removing cars from industrial

plants after release.

13. Reduce free time on all cars and commodities to 24 hours iu

the event foregoing changes do not produce desired car con-

servation.

FuRNisiHiNG Notices of Arrival of Cars

14. Give telephone notice of arrival on all cars* received as quickly

as possible, and confirm by postal card.
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15. Whenever possible, mail postal card notices of arrival 24 hours

of the day, seven days of the week,

16. Give advance notice to consignees of carload freight to enable

them to take delivery immediately on arrival.

17. Encourage grain and produce dealers to establish clearing oflRees

for purpose of receiving arrival notices and to give disposition

of carload freight.

Car Distribution

18. Censor car orders at time given to prevent misuse of cars.

19. Accept car orders only in writing.

20. Place identification tags on all ears for loading to prevent mis-

appropriation of empties.

21. Do not assign cars to any particular service unless kept fully

employed at all times.

22. Give preference when possible to those who will load them
promptly and heavily.

23. Eliminate use of cars for cross-town hauling except where ab-

solutely necessary.

24. Employ competent, well-paid ear distributors and assistants with

full authority to make proper distribution and prevent misuse

of equipment, eliminate cross-hauls and follow up delayed loads.

Demurrage Bureaus

25. Reestablish efifieient demurrage bureaus throughout the United

States.

26. Demurrage bureaus should publish monthly figures on car deten-

tion caused by cars being held for prospective loading, delays

in spotting cars for unloading or pulling cars after released,

or any other railroad delay.

27. To assist the Interstate Commerce Commission in arriving at

remedial demurrage regulations, demurrage bureaus should pub-

lish statistics for each station monthly, showing ears released

before free time began, in first and second day of free time, as

well as cars under demurrage and the length of detention, charges

and disposition of the same.

Terminal Charges

28. Reconsignment rules to be reconstructed, exceptions omitted and
enforcement placed in hands of demurrage bureaus.

29. Provide charge of ten dollars on every car set out, held and
picked up for inspection and grading of contents.

30. Provide charge of ten dollars on every car billed to shipper's

order, notify.
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31. Provide spotting charge of five dollars for cars constructively

placed or held on account of consignee being unable to receive

them.

32. Provide charge of one dollar per day on all tank and other

private cars stored on carrier's rails.

Train and Yard Movement

33. Prevail on shippers to have cars ready to move and billing in

hands of agents in time to move forward by first switch or

train sen'ice.

34. Classify cars when placed in trains with regard to station, track

and industry destination to save switching at terminals, avoid

congestion and "bottling up" of yards.

35. Put on extra trains, when necessary, to move cars set out at

sidings to reduce tonnage or for bad order.

36. Reduce tonnage of trains so they can get over the road without

breakdown in power.

37. Standardize time and number of switches to be given daily by
yard engines.

38. Use switch foreman's work list as a check on work performed

and to show time cara are spotted and time pulled from in-

dustries.

39. Have disposition slip made on eveiy car received in yard and

follow up with shipper or railroad employees religiously until

car is released.

40. Install track scales at strategic points to avoid back or out of

line hauls.

41. Install compressed air tube system wherever practicable to

facilitate handling of waybills, car and disposition orders to

expedite switching or movement of cars in trains.

42. Arrange for leasing power belonging to industries or contractors

to do switching and relieve power shortage.

43. Make light repairs to cars in yard without switching to repair

track.

44. Advance train clerks to work ahead of local trains to prepare

their work.

Miscellaneous

45. Agents should refuse to accept bills' of lading for shipments

destined to (large city) terminal points unless consignees' street

and telephone number are shown, and the name and number of

the track on which car is to be unloaded.

46. Unload and store contents of refrigerator cars if not released

within free time.
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47. Terminal efficiency committees should have inspectors stationed

at important stations to report fresh facts for committee's action

;

and sub-committees should be formed at all large terminals.

48. Restrict use of railroad telegraph wires with priority given to

train movement, then to car handling and other business to

follow in order of importance.

49. Impose penalty for detention of cars containing company freight

and publish statistics showing departments responsible.

50. Publish statistics on delays in repairing bad order cars and

follow up closely.

51. Establish joint oar inspectors at interchange points to prevent

disputes in application of M. C. B. rules.

52. Place all minor railroads that are common carriers on a per diem

instead of a demurrage basis.

53. Encourage consignee to employ public draymen to handle team
track ears, as they are the most efficient car releasers.

54. By analysis and comparison encourage consignees to enlarge

facilities and install improved appliances to release cars quickly.

55. Allow agents a percentage of all net demurrage charges collected

at their station.

56. Number warehouses, doors or designate spots where cars are

to be placed.

57. All car orders and bills of lading should be stamped with date

and time received by agent at originating point.

58. Have advance man ahead of local trains, signal maintainers or

track walkers take check of cars at blind sidings to save time

of local freight crews and protect demurrage.

59. All diversions, whenever practicable, to be handled through com-

mercial telegraph lines to relieve railroad wires and insure

quicker action.

60. More speed in placing embargoes at the commencement of a

congestion.

61. Make special an'angements with Post Office Department to speed

up delivery of post card notices of arrival of carload freight.

(This plan has been followed out hei'etofore with great success.)

62. Encourage industries to install devices for doing their own inter-

plant switching.

63. Paving of public delivery tracks and removal of obstructions

preventing quick release of cars.

The great bulk of these suggestions are addressed to the

railroads for the improvement of their practice. Nos. 33,

45, 46, 53, 54 and 62 are matters covering the conduct of

shippers.
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157. Private Cars.—On December 31, 1919, the railroads

reported the ownership of 50,414 refrigerator cars in actual

service ; the Equipment Guide gives the total number privately

owned as 65,000, making the total active refrigerator equip-

ment 115,414 cars.

The Car Service Section at Washington reported a short-

age of refrigerator equipment during the year 1920 of

59,547 cars. They reported in 1919 a surplus of 109,886

and in 1918 a surplus of 81,108. If the best loading prac-

tice had obtained generally, an average loading would have

been secured of 15.4 tons per car, making the possible equip-

ment loading 1,777,426 tons.

By applying the average haul of all refrigerator cars,

which is 12 days per trip, or 30 trips per year, there is

indicated ah ability to move 53,322,768 tons per year. The
reports show the total refrigerator tonnage originating

on all lines as 37,787,324 tons, w^hich w^ould indicate that

no more than 70 per cent of the available tonnage capacity

was utilized. The practical available margin would appear

to be as high as 45 per cent. The remedy should be sought

not in additional capital investment but in increased man-
agerial activity.

What very considerable results in movement may be

obtained through the skillful handling of the car equip-

ment is seen from consideration of the results achieved by
the five packing companies. They owned 19,607 refrigerator

cars in 1913, 17,658 in 1915 and 29,987 cars in 1920. The
total investment in 1919 approximated $20,500,000, and at

the mileage rates of about 81/2 mills (three-fourths of a cent

east of the Mississippi, one cent west of the River) this equip-

ment was operated for a return of no more than one per cent.

The follo^ving statements (Figures 47 to 50, inclusive)

are illuminating:

In 1894 the number of cars privately owned was about
70,000 ; on January 20, 1921, it w^as 181,050 with no definite

reports from 37 companies.

The English roads in the 1880 's made a systematic effort

to rid themselves of private cars, claiming that their handling
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necessitated a heavy expense in accounting, cheeking, and

switching them to proper return deliveries; that they moved

quite regularly empty in one direction; that they were not

kept in a sufficiently good condition of repair, nor did they

advance with the development in capacity or appliances.

The **Midland" bought out the private owner. None of

the other companies went so far and nothing came of the

struggle.

Fig. 47.

—

Average Miles per Car per Day
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ing that the distribution be made as though all the cars

were the property of the railroad, so that they no longer

enjoy any advantage in being furnished with cars and are

penalized by their ownership through an entire loss of direct

return on the capital investment and through the expense

of maintenance. Serving a purpose in times of car shortage,

the cars of these classes which are stored when out of service

rapidly deteriorate in times of car surplus.

Fig. 49.

—

Total Eakninqs and Expenses of the Five Companies



PRIVATE CARS 337

oa6
t—

I

O Oio o

o
O

oo c t^

^? 00

1—t CO

oooo
o__o^

O Q^Oi

O O (N

8 ;5

8^
C CO
in

S
ooOO
oo__

T-C t^

OCOO •

OfC
af
1—1

uS

tf

S "3

U

.2 2

"^ C3 7- 5—3 O OJ
'-

V 0) to *^a aj

^

*J c

id

(1. '=i



338 MOVEMENT OF CARS

158. Facilities Furnished by the Public.—In many of the

large cities facilities are furnished by the public authorities

under compensatory charges for the use of the railroads

—

belt tracks, connecting tracks, piers, wharves, waterside

accommodations and other varieties of service facilities. In

almost every city these facilities rapidly became inadequate

both in size and in the character of service rendered.

Let us as a type consider the port of New York. The

largest city in the country, it contains more manufacturing

plants than Chicago, St. Louis, Cleveland and Philadelphia

combined. It is difficult of access, the main city being

located on an island and directly reached from the West

by the freight tracks of only one road. To the normal

local business of a community of eight millions of in-

habitants organized in 105 municipalities, the uninterrupted

movement of foodstuffs in their original or manufactured

state, the raw, fabricated or finished products required by
the industries, the business passing through by rail and

water to and from New England, there is added about 45

per cent of the foreign commerce of the country. The water-

front of the New Jersey shore is largely ow^ned and used

by the railroads and steamship companies. On the New
York shore the waterfront is largely owned by the City and

the improvements thereon have been built by it and leased

te the railroad and steamship companies. On the Staten

Island and Brooklyn shore the facilities are privately owned,

and on the latter are some wonderful storage warehouses.

The volume of business is, of course, very great, fruits and

vegetables alone amounting to from 85,000 to 90,000 carloads

per year, running at certain seasons 700 carloads a day, and

handled between, eight o'clock at night and two or three

o'clock in the morning in order to make the market.

About 1862, competition for business on both sides of

the River between the New York Central and Erie Rail-

road led to the introduction of lighterage service. The
export, import and coastwise steamer traffic is handled by
lighters. "Where freight is delivered by lighter, two han-

dlings are necessary; where it is held on the piers, three
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to four handlings are required. The lighters and barges

have a capacity of from six to eight carloads of freight

but carry only from four to four and one-half carloads.

The round trip consumes from seven to ten days. Car-

float service is used principally for handling cars to pier

stations and team yards, and for transfer service in the

harbor.

The great bulk of the business is inbound. To handle

it the roads terminating in New Jersey mantain 150 tug

boats, about 1800 barges and lighters and 300 car floats,

or nearly 2300 pieces of lighterage equipment. The New
York Central, New York, New Haven & Hartford, and Long

Island railroads maintain 43 tug-boats, about 251 barges

and lighters and 124 car floats, or about 418 pieces, a grand

total for the port of 2718 pieces.

Many of the piers were planned and built nearly 45

years ago, while many of the narrow slips were intended

for the old-style sailing vessel or for tramp steamers. Dur-

ing this time first one and then another commission has

considered the terminal problems of the port. Until recently

nothing had been accomplished, no plan matured or adopted,

no comprehensive work undertaken. Now a scheme has

been brought forward as a result of the studies of the New
York-New Jersey Port and Harbor Development Commis-

sion, which has been reviewed by the Port of New York
Authority appointed for this purpose, and its recommenda-

tions submitted to the Legislatures of the two States. In

transmitting these recommendations to the Legislature of

New York State the Governor of that State said:

The present facilities have been developed without plan, largely

as mere expedients and in such fashion as to create rather than

to relieve congestion. No one disputes that they are inadequate to

the prompt handling of the commerce of the port and unduly ex-

pensive. The resulting burden of expense and loss falls upon the

commerce of the country, upon consumer and producer alike, for

New York is the great distributing, receiving and manufacturing
center. . . . The Poi't authority has already been constituted. The
compact creating it has been unanimously approved by Congress.

It is the one existing agency having the power, the capacity, the
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public confidence, the nceessai*y contacts with other agencies, muni-

cipal, state and national, and the knowledge of the problem required

for the inauguration of prompt measures of relief. . . . Obviously

the first thing to do is to bring about a better coordination and

unification of existing facilities so as to seciire a maximum of effi-

ciency at a minimum of expense and delay. . . . The question now
is whether those unrivaled advantages shall longer be handicapped

by obsolete and inadequate methods and facilities.

This may appear as an extreme ease, but it is repeated

in varying forms in every large city in the country. The

facilities for handling railroad freight transportation pro-

vided by the public may safely be described as even more

meager than the plant facilities of the traders; at present

they need to be increased by 75 per cent.

159. Plant Facilities.—An inventory of the car situation

on August 31, 1920, on the D. & H. Company's lines, showed:

Car Situation, August 31, 1920
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trader has built the tracks, he has resented it as the transfer

to him of a burden he feels the railroad should bear and

has built as little as possible. As his business grew and

expansion became necessary he avoided where possible the

purchase of additional lands and often enlarged his build-

ings taking up part of the sidings, so that, under-supplied

at the start, he later had for his increased business even less

than at the beginning.

The Interstate Commerce Commission, the railway

executives and the traders should authoritatively dispose of

this troublesome question. With the responsibility for the

installation determined, pressure could then be exerted to

secure adequate provision of facilities, eliminating one of

the most potent causes of irritating and costly delays.

As indicating the cumulative effect of this inability of

shippers to handle their business in the general railroad

movement, an analysis on the lines in the New England re-

gion from 1910 to 1915 shows that as long as the consignees'

detention was normal no serious congestion was experienced,

but from August, 1915, to March, 1916, when the cars subject

to demurrage increased 12 per cent and the detention due to

inability of the consignees to receive and unload cars, cars

increased 21 per cent, the effect on the railroads was to in-

crease the detention in their hands 170 per cent. Again,

from April, 1919, until the close of that year, with an in-

crease of 21 per cent in number of cars handled, the con-

signees* detention increased 21 per cent and this resulted in

an increase of railroad detention of 160 per cent. This may
be taken as fairly indicative of similar relations throughout

the country ; i.e., we may expect that when there is a prolonged

inability of the consignees currently to dispose of their busi-

ness, the effect is to increase the railroad detention about

eight times.

160. Yard Handling-.—The traffic men are prone to speak

of the yards as the "graveyards" of cars and to lament

when new ones are built, or old ones enlarged, and there

is much to support their criticisms. We have seen that in

its round trip the car is on the transfer or yard tracks 9.2
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days, or 61.7 per cent of the time. I have discussed features

of yard design and the facilities at interchange points that

would facilitate the car movement, and directed attention to

many physical obstructions that delay them, in the chapter

on "Permanent Way."
I have made it a practice whenever I took on a new

responsibility to make an inventory of what I was in fact

making myself responsible for. In the check that I made
of the cars when I went to the Baltimore & Ohio, we found

one car run off the end of a siding in the Locust Point Yard

that had lain there for 15 months. That was, of course, a

very extreme case, but delays that seem quite incompre-

hensible are the daily experience.

One of the largest fields of economy lies in yard expenses.

If the operations could be so organized as to require a

smaller number of movements of the cars handled, and if

the road movements could be so organized as to minimize

the necessity of handling cars in yards, very great economies

could be had.

The work of switching and classifying the traffic into

trains of varying importance, into yard cuts for advanced

handling and into station order for division distribution,

is of immense magnitude and difficulty, and at the terminal

stations and at the important intermediate yards and junc-

tion points is extremely complicated and expensive. The

subject should be studied, discussed and debated to a greater

extent perhaps than any other problem of operation with

which railroad management 'has to deal. It is impossible

to magnify the importance of conducting this work sys-

tematically and effectually, and with the least expenditure

of time and money. The heart of the transportation busi-

ness is the station work. Upon the efficiency of those who
do it depends the success of the subsequent movements,

of which the yard handling of the car is one. The clerical

work should be carried on simultaneously w^ith the handling

of the goods, the side cards being attached to the car and
the waybills completed by the time the car is ready for

its journey. Care should be taken to convey the goods

directly from the wagon and weigh scale to their place in
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the car ; to stow the goods so as to avoid damage by break-

ing; to load the goods, if in a way-car, with reference to

their removal; and to load the car as nearly as possible

to its capacity. Not only does this last help to secure the

minimum train and switching mileage, but it effects economy

because such increase in the load does not proportionately

increase the work done by the locomotive. The cars, on

being made up in trains, should be arranged in the order

of the stations to which they are destined, for the time

wasted in switching on the road is very great. About the

fifth and twentieth day of each month the agent should make

a record of each car loaded at his station, with the kind and

amount of loading and with an explanation in case of an

underload.

Cars should be handled methodically, to eliminate every

avoidable movement or detention and to keep them in con-

tinuous motion, as near as may be, in the direction of their

final destination. No car should be moved without certainty

as to its destination. In cars dispatched, this may be

insured by a proper use of the waybill. In cars distributed,

this may be insured by a proper use of side cards. Few
things are more helpful in a large terminal than the institu-

tion and enforcement of a well-devised system of side cards,

sufficiently distinctive to be seen at a reasonable distance

and easily memorized by all interested. One of the early

systems of switching side cards originated in Indianapolis

in the 80 's. No one thing was so effective in relieving our

crowded Cleveland terminal as the expansion and use of the

system there. A comprehensive system of carding in large

terminals may greatly expedite the work.

A daily check is made of all the cars in the yards at a

stated hour, but too often it is regarded as perfunctory and

carelessly conducted. It should be made with exactness and

cars shown to be unduly detained should receive special

attention from some officer charged with that duty as his

chief function. The initials and numbers of cars have to

be taken by yard clerks, yard trainmen and road trainmen

under circumstances that are at times very trying. It is no

attractive experience to go down between two long lines
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of cars on a stormy night, hunt over their sides in the dim

light of the lantern for the information wanted, and make
the necessary record. To help this situation at least in one

respect I very carefully determined the height at which

the initial and number of the car could most easily be read,

and got the Pennsylvania management to stencil their

freight cars at that height in the lower left hand corner.

Afterwards a uniform system of marking, giving permanent

effect to this practice, was adopted by the American Rail-

way Association. It is to be regretted that its importance

is not generally recognized. Some better system of number-

ing should be devised. The car numbers, now, too frequently

run absurdly and awkwardly high. For some reason the

prefix numbers, that were used for the various classes of

equipment and that tended to keep the numbers low, did

not prove popular.

The yard office should be carefully fitted with regard to

the work—racks for waybills, car cards, designed to show
the location and detention of cars and indicating at a glance

cars that are unduly detained, tabulating devices, stationery

and every helpful appliance. Racks should be provided to

hold conductors' cards in one week's or one month's col-

lection, and a suitable yard record, the "Borner" or one

similar, should be used to contain the history of each car

handled.

The great weakness of the yardmaster is his absorption

in the business immediately in hand and its dispatch upon
the road, and his failure to reckon with what is coming, his

general lack of information regarding road conditions. It

is not uncommon to find a yardmaster hustling to get out

a train of slow freight and using his last available road
engine, only to be faced with the arrival an hour later of

a quick dispatch train, which may be delayed five or six

hours in consequence of lack of power. It will often be
found possible by systematic and sustained effort to reduce
the delays in yards by one-half. We should stand for a maxi-
mum detention of not more than five hours.

Figure 51 gives data that are kept of the movement
through the yards of the Delaware and Hudson Company.
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161. Trap or Ferry Cars.—The term "trap" or "ferry,"

strictly speaking, is applied to a ear placed at an industry

or commercial house having a private siding, and there

loaded by the shipper with less than carload shipments and

hauled by the carrier to its local freight or transfer station

for handling and forwarding of contents. It is also applied

to a car with L. C. L. shipments which is hauled to and

placed upon a private track of an industry or commercial

house by a carrier from a local freight or transfer station.

In the East the name "ferry" is given to a car used in this

manner, and in the West and South '

' trap
'

' is applied. The

origin of the names is not clear but both mean the same,

and for convenience the word "trap" is used

Where such cars are loaded to a minimum, the practice

at the beginning was to make no charge for the service.

The trap car service came to be generally rendered without

separate or specific charges from several causes. In cases

where no land was available for the location of an industry

near the freight station, the assurance of freight car service

was an inducement to an industry to locate along the line,

although necessarily some distance from the freight station.

Competition also played its part in the establishment and

maintenance of the service. An industry located near a

freight station of one road might be served by a side track

connecting with another road which had no freight station

in the vicinity. By the use of the trap car service the latter

was enabled to compete with the former for less than car-

load traffic which otherwise would all have been drayed by

the shipper to the nearest freight station. It was a natural

step from unloading and loading carload shipments to the

unloading and loading of less than carload shipments on

the same siding. It was early demonstrated that one of the

effects of the service was to relieve congested main freight

depots and to postpone the cost of additional freight ter-

minals. The service was also beneficial to the industry or

commercial house using it.

With the passage of the Hepburn Act in 1906, the filing

of tariffs to cover this service began. The character of the
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service was not uniform, nor did it extend to all points. In

some cases it was performed without separate or specific

charge, and in others charges were made comparable with

local switching charges for movements of carload shipments.

These tariffs covered only the service where it already

existed. In consequence the tariffs showed the same lack

of uniformity that had prevailed for many years. On Oc-

tober 12, 1908, the Interstate Commerce Commission, in

Ruling No. 97, Conference Rulings Bulletin No. 6, issued the

following

:

The Commission condemns as unlawful a practice under which

a carrier provides an empty car at factoi-y sidings in which the

shipper may load less-than-carload shii^ments which the carrier then

moves to its regular freight station where the shipments are assorted

and placed in other cars to be forwarded to their respective destina-

tions. Such a practice is lawful only under definite and clear tariff

authority, nondiscriminatory in terms" and in its application.

Thereafter tariffs were filed which contained rules with

respect to this service and there have been many complaints

and rulings by the Interstate Commerce Commission covering

the service. In few cities are freight station facilities ade-

quate to handle the L, C. L. traffic which would be offered

in normal times if any considerable portion of that moved
in trap cars should be sent to the stations by dray. De-

liveries to local stations by dray are usually made in the

afternoon of each day and at all points station facilities

are taxed to their utmost between two and five o'clock.

Trap-car freight on the other hand usually reaches the sta-

tion in the night and may be handled by the station forces

before the rush period. Trap service is of advantage to its

users because it saves drayage of L. C. L. shipments, per-

mitting the loading of both carload and less-than-carload

shipments from the same warehouse, and also enables the

user to load or unload commodities in bad weather without

risk of damage. It permits the location of an industry or

warehouse at some distance from freight stations where the

land is comparatively cheap, and it obviates rough handling

of commodities incident to drayage. As compared with
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drays, trap cars, the contents of which are rehandled at

local stations, furnish a delayed service. The cars are

usually placed on the sidings early in the day and are re-

moved therefrom late that day or in the night. When ship-

ments are drayed they ordinarily go outbound from the

station the same day. The contents of the trap ear, however,

if sent to a local station usually do not move outward from

that station until the following day, a delay of 24 hours.

The advent of the great mail order houses, and the

growing desire of consumers to buy direct from producers

has enormously increased less-than-carload shipments in

recent years.

The amount of service rendered by different carriers,

and by the same carrier at different points, varies greatly

according to conditions. The service is not confined to

large cities with many and varied industries, but is rendered

at all points, large or small, where there is an industry or

commercial house with a private side track and sufiicient

less-than-carload tonnage to load the prescribed minimum.

The service is rendered for an industry which ships two or

three cars per week as well as for one that ships hundreds.

The movement of inbound trap cars is much less than

the outbound ; the largest users of the service as a rule have

comparatively little inbound traffic.

In general there is no charge on cars loaded to a mini-

mum which at this time has risen on most roads to 12,000

pounds, as against 6000 pounds four years back. For less

than the minimum the charges are now five dollars or more,

as against two dollars at the earlier date.

The service should always be carefully checked to make
sure that it is justified.

162. Car Records.—In the latter part of the year 1863,

during the Civil War, the first action which resulted in

establishing a Car Record Office was put forth on the

Pennsylvania Railroad. The first car record was in the

shape of large sheets ruled in a crude manner but arranged

to keep the daily movements of home cars on home road.

The only records of car movement previously existing,
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other than the agent's book record of loaded ears "mani-

fested," were yard records prepared and kept at the several

divisional and terminal points. These yard records were

made up from card slips of the numbers of cars in trains

moving East and West from yards by employees called Yard

Clerks who were located at such points. These train cards,

as they were called, each covered one train and were pre-

pared in pencil from information taken from the sides of

the car as the "made up" train passed, without regard

to loaded or empty movement, and were copied in a book

record at the yard office by trains, in columns by hundreds,

so as readily to locate a car when required. In addition to

this record of cars moved in trains from yards, a separate

card list of cars standing on yard sidings was made and

kept on file for reference when it was desired to locate

cars or shipments by telegram or messenger from the main

office.

Robert Pitcairn, afterwards widely known in railroad

circles, was at that time in charge of train and car move-

ment. A short time after this there was a change in officials

which resulted in the removal of Pitcairn 's office to Pitts-

burgh and in the appointment of John Reilly as Superin-

tendent of Transportation. Reilly recognized the necessity

for record of car movement closer to date than the records

at the several yard offices and agencies provided and began

at once to formulate plans for a centralized record of ear

movements at his office at Altoona. An inventory w^as

resorted to in order to secure a basis for starting a record

and for correcting and properly classifying the equipment.

This inventory was obtained by yard employees located at

divisional and terminal points, and revealed duplicate num-
bers, cars without numbers, a badly mixed classification, etc.

TTiese yard men were required to stencil on both sides of

each car to the right of the car number, a character or

mark such as a star, circle or square, as determined upon
at each inventory, two or three inventories being necessary

on account of the work being delayed or stopped by the

conditions existing at the time. The purpose of the char-
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aeter or mark on the car was to avoid extra work and

duplication of the car numbers, the yard men at a given

point, finding the car already marked, would understand that

it had been reported from another point. A report of the

cars so marked showing the date, car number and kind of

car was made to the Car Record Office daily by the "Yard
Marker." These reports served not only as a check upon

the cars in service, but as a guide to the proper numbering

and classification of the equipment, as well as a basis for

opening the new office record.

Improvements in the form of reports and records under

a growing, need were rapidly made, and a revised report

from agents showing cars received and forwarded to desti-

nations, which had been previously introduced at certain

named points, became general. In addition, a report, at

first received weekly, from yards and agencies of cars stand-

ing on sidings constituted the car record. Later large sheet

reports, with columns to separate the car numbers by hun-

dreds, made up by yard clerks from their book record of

cars passing by trains M^ere introduced, and at first kept on

file for use in locating shipments, but later these were also

incorporated in the book records.

At that time the freight trains as well as passenger

trains were named, such as Through Freight, Fast Freight,

Local Freight, etc., and from these sheets, which indicated

the trains, the movement was recorded under the name of

the train by use of an initial or abbreviation with the letter

"E" or "W" to indicate the direction in which the train

moved.

It should be observed that at that time reports of car

movements were not made by conductors, so that the office

record was simply a record of cars "moved from" or "pass-

ing," since the agents and yard clerks' reports did not

indicate the points to which the cars moved or at which

they were left by the train. It should also be noted that

at the time to which the above refers standard gauge of

track was not universal, freight was either transferred at

junction points to the cars of connecting lines or by special
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permission the car body was raised and the trucks of con-

necting lines substituted at such points where provisions

had been made for handling the transfer of heavy ship-

ments. The question of foreign cars, therefore, was of little

moment ; cars for the most part remained at home. Under

these conditions no system of car service return for the use

of foreign equipment was required or existed.

As the business of the country developed alter the Civil

War, the different roads gradually changed their gauge to

the standard 4 feet 8i/^ inches. Then the number of foreign

cars reaching the line of a railroad, and of the cars owned

by that railroad moving to other lines increased rapidly.

These changed conditions brought up the question of

car service return for the use of the equipment, which re-

sulted in establishing, on a tonnage basis, a system of loaded

car service returns, the empty movement not being con-

sidered.

This practice prevailed until the year 1876 when, under

agreement with all roads, the mileage system, which in-

cluded both empty and loaded movement, was adopted for

arriving at car service earnings. This action necessitated

establishing conductors' reports of cars moved in trains,

which supplemented in the book records the movement of

cars theretofore recorded from agents' and yard clerks' re-

ports. It changed the office record from a record of cars

forwarded or passing to a record of cars moving from and

to given points, a decided improvement.

From the conductors' car reports the earning due foreign

lines for car service was arrived at by entering on sheets

prepared for the purpose, under the proper car initials, the

amount of mileage made by a particular road's cars and

this total at the close of each month was credited to the

car owner.

As shipments over greater distances to foreign roads and

more remote points increased, car demand grew and the

question of the return of cars to the home road became a

very serious one. Up to that time there were no junction re-

ports from foreign roads, later introduced, showing the dispo-
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sition of cars. By means of printed car tracers the

movements to foreign roads beyond the immediate connec-

tions were arrived at, absent ears located and mileage return

to some extent checked.

It has already been stated that the first method applied

in settling for the use of the cars was the tonnage basis,

which was changed in 1876 to the mileage basis. While

the mileage basis was an improvement over the tonnage

basis, this method proved to be somewhat crude and not

altogether satisfactory, in that the car owner was without

means to verify the correctness of the returns submitted

by other roads, nor did it stimulate the return of the car.

Consideration by the American Railway Association of

the question of a more satisfactory basis of compensation

for the use of cars resulted in the adoption, as of July 1,

1902, of the per diem arrangement, under which each rail-

road pays the others the current per diem rate for the num-

ber of days cars of other than its own ownership are on

its rails. The effect of this change upon the car record

office was that whereas its efforts had been directed to

securing the return to the home line of the cars owned by

it, its efforts henceforth were to be directed to facilitating

the return to the owning line of foreign cars.

A very good outline of the method of keeping car records

is given by Johnson and Huebner in their ''Railroad Traffic

and Rates." From this book a system of keeping car

records may be described as follows:

There are two general methods of keeping car records

on American railways. The first is a card index system and

the second, which is more widely used by the larger carriers,

is a loose leaf ledger system. The work of the office is

divided between two branches, the mileage department and

the record department. The work of the former is limited

to keeping mileage records of private freight cars and

passenger cars, and its duty is to compute the mileage of

all private freight cars and of passenger cars and the

amount due on them, and at the end of each month to make

a report to all the carriers interested so that they may make
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the required settlements among themselves. Computations

are made from the daily reports of train conductors show-

ing all points from which and to which the cars were moved.

The conductors are supplied with prescribed forms which

enable them to indicate clearly the initial and number of

each car, whether it is loaded or empty and the point from

which and to which it is carried. Abbreviations and num-

bers are used in reporting the various sidings and stations.

Junction points and terminals are largely designated by

letters, and stations on the road are numbered consecutively

with numbers indicating their respective distance from the

initial station. In this way the work of the mileage depart-

ment is greatly simplified.

The work of the record department is far more com-

plicated and difficult than that of the mileage department.

Its chief functions are to keep a record of the daily move-

ment and exact location of each freight car so that lost

cars may be readily traced, that any department inter-

ested may easily ascertain the whereabouts of any particular

car, that errors in the interchange of foreign cars may be

minimized, and that the transportation department may
exercise a more effective control over equipment. Two sets

of records are kept, one recording the movement and loca-

tion of home cars and the other of foreign cars. In the

case of home cars, the information furnished by the con-

ductor's car report is transferred to a card in the index

or a portion of a page in the ledger which is given over

to a particular car in question. Because of the greater

importance of the ledger system, it may be well to examine

it somewhat further. Each leaf is so ruled as to facilitate

the work of the office. In the usual car record book the

numbers run down the left side of each page and the dates

of the month run horizontally across the top, center, and
bottom. Each day the numbers or abbreviations of the

station from and whereto the car moved are entered under

the proper date and constitute a means of tracing the car

and ascertaining its location. The keeping of foreign car

records involves an additional task of indicating the owner-
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ship of each car and of computing the amount of per diem

which the companies owe to each other.

Upon receipt of interchange reports at the car record

office they are recorded and transcribed to junction reports

and mailed at once to the car record office of the road own-

ing the car, indicating which of its cars were that date

interchanged and to what lines delivered. There apparently

was no great change in the system described above until

the "cut-up" system was adopted by a great many roads

in 1913.

The "cut-up" system is a form made in duplicate, the

narrow portion showing the initial and number, kind of

car, where taken and left, and date, is ruled in such a way
that each car may be cut up and sorted as to ownership

for distribution to record clerks assigned to those particular

cars. The wide portion or carbon copy is filed for reference.

On some roads the ' * eut-up
'

' slips are made with a small

hole in the end which allows the slips to be sorted on

spindles on a board with the initial of each car of all

principal roads over the top of each spindle. Smaller roads

are grouped together by their first letter and according to

books; for example, all small roads beginning with A are

sorted on a spindle marked A, and so on through the

alphabet. Other roads sort slips in a box made for that

purpose. When this system is used it is not necessary to

have record slips punched with a hole for sorting.

On a number of roads these slips are weighed on a

delicate scale or measured by an instrument made for that

purpose to show the amount of work done by each clerk.

In this way it is known just how much work each clerk

did on the previous day and at the end of the month a

statement is made showing the amount of work entered

during the month and the average for each clerk. This is

used in connection with a statement furnished by the per

diem department showing the number of errors on each book.

These two reports are put together and the rank of each

clerk is made from the amount of work entered and the

number of errors on book. This statement is posted on the
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bulletin board so that all may sec the rank of each clerk.

This has a tendency to improve records as each clerk will try

to advance his rank.

There are a number of advantages in the ''cut-up" sys-

tem. One of the principal advantages is that each clerk

receives work for only his particular book and is relieved

of the necessity of going over a vast number of wheel and

interchange reports to pick his particular ears. The report-

ing of junction records showing delivery of foreign cars to

their connection is done by simply mailing out the original

slip.

On a great many roads a check is made by all yard

offices the last day of each month showing the initial and

number of all cars on hand at that date. These checks are

entered in the car record books for the assistance of per

diem clerks that they may know if cars are still on hand.

A weekly car balance statement is made showing the foreign

cars on line and system cars on foreign lines according to

classes of cars and divisions on which foreign cars are

located.

Most yard offices keep what is known as a quick record

book. This book is made up by the last two terminal num-
bers beginning with 00 and ending with 99. Conductors are

required to furnish yardmasters with a train list showing in

and outbound record of all cars they move. In entering

records it is necessary for the index clerk to show the

initial and the numbers preceding the two terminal numbers.

Inbound records are entered in first space showing date of

arrival with engine number or symbol designating that con-

ductor. Outbound records are entered in the next space

showing date of departure and train moving. The inter-

change records are also booked showing date received from
connections and date delivered to connections,

163, Tracing Carload and Less Carload Freight.—The
practice has grown up of tracing carload and less carload

freight in order (a) to establish delivery at destination, (6)

to locate lost and delayed shipments, and (c) to expedite

movement and to furnish shippers and consignees with in-
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formation as to location of shipments in transit so that

probable time of arrival to destination may be determined.

There appears to have been no uniform method of trac-

ing prior to 1903. During that year it was recognized that

the increasing number of requests to trace shipments and

the unsatisfactory results obtained through lack of method

and uniformity in handling was a subject worthy of con-

sideration and the Central and Western Association of Car

Service Officers in February, 1904, appointed a Committee

to investigate the subject.

After considerable correspondence it was learned that

the handling of tracers was largely a matter of individual

preference, and furthermore that the patrons of the rail-

roads were not at all satisfied with the service rendered;

that much of the tracing carried on was a useless expendi-

ture of time and money and not productive of desired re-

sults. A strong sentiment was found to exist in favor of

adopting a uniform method.

The Committee recommended that tracing be centralized,

preferably in the office of the Car Service department to

obtain the benefit of car records, instead of being distributed

through several departments with the consequent duplica-

tion of work. There was some dissent from this plan, some

roads claiming that the carload tracing should be handled

through the car service department and the less carload

tracing through the traffic or claim departments.

The committee also recommended the adoption of a

message form with a numeral file and a prefix "X"; the

originating road to furnish its connecting carrier with the

necessary information concerning the shipment, together

with date and point of delivery to that road; each road

over which the shipment routed to furnish such information

to its connecting line ; the road making delivery at destina-

tion to notify the originator of the tracer direct, quoting,

for the sake of brevity, the "X" file only instead of full

reference to the shipment. The use of time freight, manifest

freight and "red ball" freight was also approved by the

committee.



358 MOVEMENT OF CARS

The Association of Car Service Officers referred the sub-

ject to the Association of Transportation and Car Account-

ing Officers in the year 1906 which found that the indis-

criminate and extensive commercial tracing being handled

by the car service offices had assumed such alarming pro-

portions that it reacted unfavorably upon the shipping

public and defeated the purpose sought by overloading the

wires and consuming time of clerks to no purpose.

The increasing demand of shippers for tracers was fast

becoming a serious burden to the railroads, it being prac-

tically impossible to supply all the information asked for

in connection with shipments in transit, some large concerns

making a hundred or more shipments daily requesting

tracers for each shipment at the time of forwarding or on

the following day. The majority of the tracers were in-

stituted by the shippers in the belief that the movement
of the freight could be expedited but the great volume of

such requests forced the railroads to disregard a great

majority thus defeating the aim and purpose of many legiti-

mate tracers.

The Association of Transportation and Car Accounting

Officers on February 6, 1907, referred, with their recom-

mendations, resolutions to the American Railway Associa-

tion, which recognized the importance and necessity of plac-

ing some restrictions upon tracing, to reduce needless trac-

ing in order that legitimate tracers might be given deserved

attention. It was resolved that the tracing of a carload

shipment at the time it was loaded constituted illegitimate

tracing; that tracing should not be permitted until after a

carload had ample time to reach destination.

Relief was earnestly hoped for, not only for the purpose

of reducing the work in the car record office, but wuth a

view to attaining increased efficiency and promptness in

legitimate tracing, which was being demanded with increas-

ing emphasis by the shipping public.

In April, 1907, rules were adopted providing that car-

load tracing should be handled through the car service

department, and that no tracers should be started until the
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shipment should have had sufficient time to reach its desti-

nation. Restrictions were also placed upon the use of tele-

graph wires, limiting their use to tracing shipments of

perishable freight, highly important freight or freight which

had been unreasonably delayed.

The rules brought about a temporary reduction in the

number of tracing requests, but it was apparent that all

railroads were not following the rules closely, and on May
17, 1911, the American Railway Association urged that the

rules be strictly adhered to. It was also recommended that

the tracing of small shipments should be confined to in-

stances of unusual delay and that no tracing should be

done until, in the usual handling of freight, the shipment

should have reached destination. The relief sought was not

attained.

Traffic managers of large concerns were increasing their

requests, manifestly to obtain prompt dispatch, although

it was charged in some cases that needless tracing was done

to win repute with the management. Competition for traffic

on the part of soliciting freight agents who are scattered

throughout the country by the railroads also had its effect

upon tracing as the agents were quite free in promising

service together with information as to movement of the

freight in order to secure business. A road which is in a

position to furnish prompt and accurate information con-

cerning shipments moving over its line affords a good argu-

ment to its soliciting agents in securing business. Railroads

are now furnishing their outside agents with reports of all

cars passing junction points. Tracing has been centralized

in most cases in the car service department, the service of

the car record office being of great importance. It is now
the practice to trace shipments to junction points and advise

the proper official of the connecting line, the date, time and

place of delivery to such connection together with a proper

description of the shipment, sending a copy of such informa-

tion to the originator of the tracer, each road handling to

do likewise, the road making delivery to notify the origi-

nator of the tracer direct. In tracing, if the reports of
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oar movements made by conductors and the reports of cars

interchanged at junction points are received promptly and

entered on the record books currently, the movement of the

cars may be followed without sending out many wires for

information unless the movements show undue delay or the

car is crippled and shopped for repairs.

In tracing less than carload traffic, it is necessary to

obtain the way billing reference, that is, the stations from

and to, date and number of waybill, kind of lading, rout-

ing, etc., also the car loaded into and to what point carded

to break bulk. It is necessary to trace through each trans-

fer handling to learn -whether or not the shipment was
transferred to another car and if so the number and initial

and to what point carded and so on until the shipment

reaches destination. The practice of keeping a book record

of all less carload shipments handled through the various

transfers has become such a burden and expense that some

of the larger roads have discontinued the practice, making
it difficult, if not impossible, to follow the shipment to desti-

nation through transfers. The only recourse is to take up
direct with the destination agent for delivery.

On February 9, 1916, the American Eailway Association

issued a circular stating that every year at least 5,000,000

telegrams and 3,000,000 letters were transmitted by rail-

roads in tracing freight at an expense of over $1,000,000.

At the present time it is felt that considerable unnecessary

tracing is being done by shippers and receivers of freight,

although there are instances where information as to loca-

tion of freight is very important and failure to furnish it

is sometimes followed by wholesale diversions of traffic.

The traders believe that tracing is effective in locating

shipments and expediting movement. Though this may be
true in a measure for carload traffic, it is a fact that few
tracers for less carload freight ever catch up with the ship-

ment, much less expedite its movement. The fact that some
of the larger roads have discontinued records at the trans-

fers makes it quite obvious that tracing to expedite or

locate lost and delayed less carload freight is regarded as
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a useless expenditure of time and money. The request to

establish delivery at destination is often justified, however,

since the consignee may refuse to pay the invoice of the

shipment, claiming non-receipt in order to defer payment

until a later date.

Tracing must be classed as a necessary evil with which

the railroads must contend. It can, however, be remedied

to some extent by improving the methods of handling

freight, keeping records, etc., and by educating the ship-

ping public to the necessity of confining their requests to

cases of real importance. The railroads should handle each

request on its own merits.

As a means of anticipating tracing, E. T. Keenan, Super-

intendent of Car Service of the Pennsylvania R. R. Com-
pany, introduced about 1917 the ** checker board passing

report." These passing reports, showing train number,

time of departure, destination and a symbol letter for each

train, with numbers and initials of the cars therein, are

prepared at the yard offices as fast as the trains depart

and at 6 p.m. the reports are closed and immediately placed

upon the duplicator or hektograph film. Sufficient copies

are run off for distribution to the various offices designated

to receive them. In nearly all cases the reports are in the

hands of Division Freight Agents and others using them
the next morning. In many of the larger traffic offices these

passing reports are spread out in a temporary binder each

morning where they are consulted by representatives of

the traders, who obtain by personal inspection information

formerly sought for by tracers. These passing reports are

particularly adaptable to the larger roads, their use is eco-

nomical and the prompt information they furnish is of

great value to the traffic officer and the public. Upon the

smaller roads, the wheel and interchange reports as a gen-

eral rule would reach the ear service office as soon as the

passing reports, so that the latter are not likely to find

use on such lines.

164. Road Handling-.—One of the most disappointing

things in freight transportation is the comparatively short
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time during which the car can be kept in motion on the

road. The speed of freight trains can be increased only

at the sacrifice of a part of the tonnage which the locomotive

can haul, with the loss of some of the collateral economies,

with increase in the expense of the upkeep of track, of fuel

and supplies used, and an increase in the dangers of opera-

tion. Were it possible to increase the speed so much as

15 per cent, the gain in time in the division run would be

only 22 minutes, involving sacrifices that the railroads could

not possibly afford. As it is, the freight car is in actual

train movement on an average of only two hours and 24

minutes out of each 24 hours. Much can, however, be done

to increase the continuous movement of the cars, and to this

end it is of the first importance that all obstructions be

removed and every possible aid supplied. With the growth

of traffic, better yard assembling, equated grades, and more
power, we may hope for longer continuous runs with delays

at intermediate terminals reduced to the minimum. Already

we have such movement in the handling of much classified

freight : the sixty-hour merchandise trains. New York to

Chicago, the stock trains and those handling packing house

products, the green vegetable and citrous fruit trains and
others. The movement of coke and other commodities is

at times organized on a similar basis. The time will probably

come when the runs of engines Avill be much lengthened,

when the crews will be shipped for a round trip of 1000

miles or more and the handling of the train more nearly

approach the service on the high seas.

As we have seen we cannot expect materially to increase

the road speed without disastrous economic effect, but we
can greatly improve the facilities for continuous movement
both over the operating division and through the inter-

mediate yards. Together, these delays now consume more
time than the road movement itself.

About one-third of the car mileage is made by empty
cars. Every effort should be made to reduce this empty
mileage, and, where ears run uniformly light in one direc-

tion, back loading should be actively canvassed for.

A fruitful source of trouble is the fact that, while the
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traffic moves during the 24 hours of the day, on most roads

the directing force, except the train dispatchers, work
from 8 to 16 hours only. The office that distributes cars

and power and controls the make-up of trains should never

be closed. No ear should be moved without certainty as

to its destination. A daily inventory should be taken of

the cars on the line at some stated hour; there should be

a comprehensive system of carding at terminal points; the

numbering of cars and the location of the numbers should

be systematized and joint inspection service should be in-

stalled and kept at a high state of efficiency.

As every car in its average round trip is yarded four

times and spends, on the road and in the yards, 7.41 days,

or 49.7 per cent of the time, its history must be watched

with care.

I made inventories, at different times, selecting week
days when conditions were normal as to weather, traffic,

etc., of the cars on line, and Figure 52 gives the results

of one of these for Pennsylvania Lines West, August 31,

3901, and similar data for August 31, 1920, on the D. & H.

and K. C. S. Companies' lines, and for March 9, 1921, on

the D. & H.

Fig. 52.

—

Train, Engine and Car Situation

Penna.
Lines
West.
8 A.M.

8/31/01

K. C. S.

8 A.M.

8/31/20

D. &H
Co.

8 A.M.

8/31/20

D. &H.
Co.

8 A.M.

3/9/21

Passenger trains on road
'

'

cars on road
Freight trains on road
Work trains on road
Freight cars moving—loads

" " " —empties
" " not moving—loads
" " " " —empties
" "on line—loads
" " " " —empties

Average number of freight cars ordered
per day for loading

Average number of freight cars furnished

shippers per day

78
209
268
47

5,488
2,320

25,205
13,662
30,753
15,882

7

56
40
2

851
388

2,508
1,294
3,359
1,682

654

29
134
111
14

2,220
968

8,810
5,830

10,795
7,033

1,743

1,398

23
86
68
12

1,374

1,076
4,881
7,854
6,255
8,930

1,308

1,308
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Fig. 52.

—

Tbal^, Engine and Car Situation—Confinued

Penna.
Lines
West.
8 a.m.

8/31/01

K. C. S.

8 A.M.

8/31/20

D. &H
Co.

8 A.M.

8/31/20

D. &H.
Co.

8 A.M.

3/9/21

Average number of freight cars loaded

per day
Per cent freight cars loaded
" " loaded freight cars not moving.
" " empty freight cars not moving.

.

" " all freight cars not mo\'ing

Freight cars not moving, box —loads . .

" " " —empties
" •' stock—loads
" " " —empties
" " gondolas—loads
" " " —empties
" " flats —loads
" " " —empties
" " refrigerator

—loads
" " " —empties
" " furniture—loads
" " " —empties
" " tank —loads
" " " —empties

Number of engines in stock—passenger

.

" " " —freight ....
" " " —switch ....

Freight engines out of service

Being repaired

Awaiting shop room
Stored
Condemned

Passenger engines out of service

Being repaired

Awaiting shop room
Stored
Condemned

Yard engines out of service

Being repaired

Awaiting shop room
Stored
Condemned

Total engines out of service—passenger
Per cent

4,798 293

82.8

86
83.8

Total
Per cent
Total
Per cent
Total
Per cent

—freight. . .

—yard

—all classes

212
528
304

75
13

74.6
76.9

75.4

25
112
48

19

1,394
60
79
86
82

4,159
1,636

21

39
4,450
4,002
107
75

53
71

20

7

8
42
13
9
9

58
30
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Fig. 52.

—

Train, Engine and Car Situation—ConHnued

Penna
Lines K. C. S
West
8 A.M
8/31/01

Freight

Yard

Engines in service

Passenger—on the road
'

' —awaiting trains
" —" roundhouse attention " .

—on the road
—awaiting trains—"roundhouse attention".

—working
" —idle
'

'

—awaiting trains
" —" roundhouse attention

'

'

.

Total engines in service—passenger
" " " " —freight
" " " " —yard
" " " " —all classes

Total engines in and out of service:

Passenger
Freight
Yard
All classes

Freight cars not moving
Empties awaiting loading

" " routing
demand

" " repairs
" " power
" " interchange

Loads awaiting unloading

At freight houses

On team tracks

On business sidings

Company coal -

Maintenance of Way material. ......
" " Equipment material

.

Shop material

Loads in yard awaiting:

Freight house room
Team track room
Business siding room
BiUs
Bill correction

Repairs
Orders
Power
Classification

Interchange
Loads stored:

Account blocked yards
Awaiting consignee's orders

Awaiting power

5,497
212
774

2,447
3,288
444

1,174
2,360
3,201
806

1,029
245

202
259

2,963
251
23
300
985

6,191

1,496

1,085

790
1,849

54

8 A.M.

8/31/20

380
4

47
326
461
76

132
226
430
48
75
3

13
35
75
91
3

123
79

760
259
111

42
3

D. &H
Co.

8 A.M.
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It is astonishing to find how little the situation has

changed in the long period of 20 years. It can hardly be

that it presents no possibilities of improvement; rather it

would seem a congeries of neglected opportunities. From
the point of view of movement the main lines have always

appeared to me to be a vast wilderness, the yards a rendez-

vous of sleeping Rip Van Winkles, while the facilities pro-

vided by the public authorities and the traders are as lean

as Rozinante, Don Quixote's famous steed.

In the following graphs are presented composite aver-

ages of data similar to those in Figure 52 illustrating the

Classification of Freight Car Situation on the Lines of the
Delaware & Hudson Compant.

situations existing on the lines of the Delaware & Hudson
Company on the following dates: August 31, 1920; March
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5, 1921; June 8, 1921; August 31, 1921; March 5, 1922;

June 8, 1922.

Classification of Locomotive Situation on thp Lines op the
Delaware & Hudson Company.

165. Bad Order Cars.—The United States Railroad Ad-

ministration performance sheets show 7.1 per cent of the

freight cars as unserviceable on December 31, 1919, as com-

pared with 5.6 per cent on December 31, 1917, when they

took over the roads, an increase of 27 per cent, or say 35,771

cars. But this by no means tells the full story.

The director general, in taking over the roads, began

at once to create an organization. Now, it is impossible to

extemporize an organization even if it could be shaped

under a trip hammer with the heaviest blows, and this

impossible adventure was the outstanding feature of his
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failure, made the more certain by the inclusion of some men
with little experience, of violent temper, and pronounced

views.

Under the oversight of the "Railroad War Board" the

Commission on Car Service had virtually pooled the box

cars of the country by order issued April 26, 1917, and

later the open-top equipment East of the Mississippi and

North of the Ohio and Potomac Rivers was pooled by an

order of the General Eastern Operating Committee issued

on December 1, 1917. One of the things the Director Gen-

eral did at the start was totally to disregard the ownership

of cars, to consider them all as a part of the equipment of

the United States Railroad Administration, and to scatter

them widespread over the country. The wasteful effects

were evident in many ways, and one of the most significant

was the rapid increase in "bad orders," not at all fully

reflected in the figures of the reports, and the neglect of

all the more important repairs by lines which regarded all

equipment save their own as "foreign." In the early period

of construction of all-steel cars, many of the parts were

designed with too light cross-section, resulting in their more

frequently calling for general repairs, and with their wide-

spread distribution much delay was necessitated waiting

for parts or because of the necessity of manufacturing parts

for the repairs.

During the test period—1915, 1916 and 1917—years in

which the war greatly influenced the situation, the owning
line was able to keep on its own rails 586 cars out of each

1000 cars owned. During the guaranty period—March to

August, both inclusive, 1920—the corresponding number of

owned ears held on the owners' rails was 208 and, as during

that time very great efforts were made to secure the return

of cars to their owners, the condition at the time of the

surrender of the roads by the Director General was cer-

tainly substantially worse.

From studies based on information covering the test

period, received from 80 railroads owning 82 per cent of the

freight train equipment of the country, the relation was
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determined between the cost of repairs and the per cent

of owned cars on home line. This gave, as the increased
cost of repairs of cars on foreign lines, 31 cents on each
normal dollar (see Figure 53). Worse even than this was
the neglect of repairs, so that when the cars were finally-

returned extensive overhauling was found to be necessary.
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Fig. 53.

—

Increased Cost of Repairs op Freight Cars on Foreign
Lines.

Method of Determining Equation Factor for Difference in
Cost of Maintenance Due to Difference in Proportion of
Owned Cars at Home
From studies based on information covering the test period,

received from 80 railroads owning 82 per cent of the freight train
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car equipment of the country, there has been determined the relation

between the cost of repairs and the per cent of owned cars on

home line. This relation is shown by the eur\^e below, and shows

that as the per cent of owned cars away from home increases, the

cost of repairs per car per year increases. This conclusion accords

with general experience, because it is recognized that the application

of general repairs to equipment at the time needed produces a

lower total cost of maintenance over a period of time than the

application of temporary repairs plus the cost of deferred general

repairs.

Table op Readings from Curve

Coliman 1 = average per cent owned freight train cars on home hne of

total owned freight train cars.

Column 2= per cent of cost for all owned oars at home.

Col. 1
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The proper care of cars demands constant vigilance.

Distinction should be sharply drawn between repairs requir-

ing the withdrawal of cars from service and repairs that

may be made without cutting the car out of the train, and

the work should be organized accordingly. In many cases

transfers of lading are necessary, while in others it may be

advantageous to repair the car under load.

Formerly there were many cases of delays on inter-

change tracks from disputes between car inspectors, but the

organization of joint inspection and the perfecting of Master

Car Builders' rules have greatly improved this condition.

It remains, however, one of the points to be carefully

watched.

During the month of January, 1921, there was a move-

ment of 59,614 cars through the Oneonta yard of the

Delaware and Hudson Co., an average of 1923 cars daily.

Each of these cars was twice examined by inspectors to

determine whether it was in safe condition for further road

movement or required repairs, the first inspection being

made by car inspectors immediately upon arrival of car in

yard, and the second inspection just previous to departure

from yard by air brake inspectors of condition of hand

brakes to insure observance of the Interstate Commerce
Commission's regulations and also to "cripple" any cars

which they found to be otherwise defective. Every ear re-

quiring the application of any material or labor is counted

as a cripple, and of the total cars inspected during the

month 10,038, or 17 per cent, were crippled.

According to the amount of labor required to make the

necessary repairs, bad order cars are classified as follows:

Light repairs, No. 1, requiring from to 10 hours to repair

Light repairs, No. 2, requiring from 10 to 20 hours to repair

Heavy repairs, No. 3, requiring from 20 to 60 hours to repair

Heavy repairs, No. 4, requiring over 60 hours to repair

Repairs formally known as "Running Repairs," are now
included in "Light Repairs, No. 1," and are usually made
without setting cars out of trains. Generally light repairs
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are made under load but heavy repairs are not. Cars re-

quiring heavy repairs must be switched to a shop or repair

track. For some time past it has been the practice to

set aside a track on each side of the operating yard to be

used exclusively for making light repairs requiring a mini-

mum amount of attention, thus obviating the delay incident

to switching cars to and from shops.

Figure 54, which follows, gives the percentage of cars

crippled during the month of January, 1921, in which it

will be observed that 83.2 per cent of the total cars crippled

were repaired at the point where crippled and without

causing any additional delay to the car. The delay involved

in connection with the balance, which were sent to shop or

repair tracks, is shown in Figure 55.

Fig. 54.

—

Cars Crippled During January 1, 1921
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From the time the car arrives in the yard, or from the

time it is crippled until it is switched to track No. 2 south-

bound classification yard, or No. 8 northbound classification

yard, upon which track cripples are assembled, it is charged

to the Transportation Department and shown as Yard De-

lay in the above table. Shop locomotives under the juris-

diction of the Divisional Car Foreman* handle cars from

these two tracks to the desired shop or repair track, and

time so consumed is shown under Shop Switching Delay

(delivering). After a car is delivered to shop or repair

Fig.
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in this work also doing switching for the Mechanical and

Stores Departments. When returned to receiving yard

track after repairs are made, the car makes the normal yard

switching movements, the same as a car arriving in the

receiving yard and passing inspection.

It is evident that the conduct of the work of inspecting

the cars, their prompt marshaling and movement to and

from the repair tracks or car repair shops, and the speed

with which the work is done, offer large opportunity for

careful yard design, organizing ability and for painstaking

administration. The very large number of cars requiring

running repairs would appear to indicate a field in which

improvements in design and character of material used

might be expected to produce large economies, as well as

much relief in obstructions to movement.

The mileage of new cars requiring few repairs, and that

of old cars the condition of which has not been fully main-

tained, will show an increase of as much as 16 per cent be-

cause of less bad-order detention.

166. Sailing- Day Plan.—The "sailing day" plan of han-

dling less carload freight was developed by the Pennsyl-

vania Railroad about the middle of the year 1917, after a

very careful study as regards conservation of man power

and cars under stress of war conditions.

The original plan provided for the inauguration of sail-

ing days semi-weekly, tri-weekly or to be otherwise deter-

mined by the volume of business offered ; the purpose being

to concentrate less carload freight at the point of origin auto-

matically into carloads, each for a single destination.

Freight was to be accepted for shipment on the specified

sailing days only, doing away with the necessity of holding

freight in freight houses one, two or more days with the

attendant liability of damage in rehandling, loss by theft,

etc. The cars were to "sail" as arranged, insuring a

dependable service.

Large cities having several freight stations were to have

particular stations designated at which freight would be

exclusively received for specified destinations.
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One of the most important features was to notify and

instruct all shippers of less carload freight of the plan and

secure their cooperation in delivering shipments to the

freight houses on sailing days only.

The benefits to be derived may be stated as follows

:

1. Loading ears full and carding to destinations, eliminating delay

and expense in rehandling, and consolidating small shipments

into full carloads at transfers resulting in quicker service.

2. Conserving man power by avoiding transfers enroute,

3. Conserving car supply by heavier loading than was believed

possible under the transfer system and insuring a more prompt
movement.

4. Reduction in train movements, local way freights to be operated

tri-weekly, instead of daily except Sunday, whenever possible.

5. Promoting regularity of less carload freight service by simplify-

ing operation, eliminating large proportion of rehandling at

transfers, thereby reducing liability to damage.

The plan was put into operation by the Pennsylvania

Railroad at Philadelphia, September 4, 1917. The tryout

marked the plan as desirable and on March 16, 1918, it was
extended to cover all the 25 divisions east of Pittsburgh

and Erie, the reports from all divisions showing a daily

saving of 654 cars and discontinuance of 20 local way
freights daily.

The ruling of the Railroad Administration on December

29, 1917, providing that the designation of routes by ship-

pers was to be disregarded when speed and efficiency of

transportation might be promoted, worked out to good

advantage in the Sailing Day Plan as all freight for a

given point could be forwarded via any direct route, doing

away with the necessity of making separate cars via the

several routes to any given destination.

The scheme spread to many other roads and five and
one-half months' experience proved that it not only

economized in use of car space but gave shippers a more
regular service and reduced the length of time in transit;

furthermore, reducing rehandling at transfer stations,

loss and damage claims and amount of freight going
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astraj'. It was also effective in reducing congestion of

teams and trucks at shipping stations and economized labor

of both carriers and shippers.

The plan apparently continued to meet with increasing

success, as shown by letters from shippers and consignees

in the northwest region. On March 20, 1919, the Car Service

Section issued bulletin No. 6 advocating the Sailing Day
Plan and submitting figures from several railroads show-

ing the benefits derived. With the passing of actual war

conditions, however, there was a noticeable amount of

criticism directed against the plan by various shippers. The

Raihvay Age of May 2, 1919, published an article under the

caption "Development and Death of the Sailing Day Plan,"

stating that the plan had been viciously assailed for many
weeks by shippers and their organizations, that the National

Industrial Traffic League at its meeting at New Orleans,

La., on March 11, 1919, passed resolutions voicing vigorous

complaints of the shippers, declaring its necessity as a war
measure had passed, that it was a restriction upon commerce

and that the railroads had failed in their legal obligations

to receive and dispatch freight with reasonable promptness,

inflicting hardship on receivers of freight as well as extra

expense on the shipping public.

The principal objections were based on refusal of carriers

to receive freight on other than sailing days and undue

discrimination between markets; shippers at large points

where full carloads were accumulated promptly being able

to make shipments daily whereas competing shippers at

smaller stations had to be content with semi- or tri-weekly

sailings.

A committee was formed of National Industrial Traffic

League members which presented the shippers' objections

to the railroad administration and requested the amendment
or abolition of the plan. The railroad administration at

once acquiesced in the principles laid down by tHe commit-

tee, a political rather than a transportation decision, as

the plan had previously received the support of the railroad

administration.
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The foregoing action was denounced by the car service

officials in the Railway Age of May 9, 1919, who stated that

the plan originally adopted as a war measure had received

official sanction and that the National Industrial Traffic

League representing the shippers had pledged its support

and cooperation to make the plan a success and a permanent

measure. The meeting resulted in some changes which re-

moved many of the objections made by the shippers and

preserved the principle and advantages of the plan.

Under the modified plan shippers were to be permitted

to route freight over any line at legal rates applicable and

were given permission to deliver freight to carriers on any

business day, the carriers retaining the sailing day privilege.

Freight not specifically routed by shippers was to be

forwarded via preferred routes based on consideration of

convenience to shippers and consignees, economy and ex-

pedition of movement, proper recognition of non-federal

controlled lines ; daily service to be given to the greatest

possible extent and the schedules of sailings to be furnished

shippers.

Peddler car service was to be operated daily except

where more limited service was agreed upon by shippers

and carriers or authorized by lawful regulations. The

operation of such peddler car service was not to be con-

strued as requiring establishment of additional train service.

It is recognized that the plan operated favorably during

the war. The non-observance of routing instructions,

absence of freight solicitation, together with the patriotic

support of the public contributed in no small measure to

its success. The principle of the plan is well founded and

the original idea with a few modifications, now known as

the shipping day plan, is still in effect and retains advan-

tages favorable to both the shipping public and the rail-

roads. The return of the roads to private management,

with the consequent recognition of routing instructions and

keen competition for traffic, has affected the plan somewhat

adversely.

"While the shipping day plan is an improvement over

the old method, there are greater possibilities to be attained
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by further thought and study which may evolve a new plan,

reconstructed from the old and designated as through

expedited package car service or some similar designation

which will identify its purpose and appeal to the shippers.

The handling of less than car load freight is a matter

of much importance. The large amount of equipment in-
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run practically as high as that of handling the loads. Some

data that I assembled in 1903-1904, showed annual earnings

for open top cars of about $800 per year, and for closed

cars about $1200 per year. With the increase in the carry-

ing capacity and in the rates, the earnings of the average

car are somewhat less than $1500 per year.
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was 33 per cent. The normal empty mileage is noAv about

32 per cent of the total, but at times for short periods runs

up as high as 43 per cent. The return of cars to the own-

ing roads when commercial depression sets in increases the

empty movement.

Eeference to Figure 56 will show that beginning in the

latter part of 1920 we had:

1. The most severe car shortage yet experienced.

2. The smallest percentage of home cars on home lines.

3. The highest per diem rate yet paid, which was accompanied or

followed by the sharpest decrease in volume of business (ton

miles) ever known, which developed the greatest surplus yet

experienced.

This brought about the quick return of home cars to home
lines, and was accompanied by the highest percentage of

empty mileage yet recorded, a cause of much comment.

With the decline in tonnage movement, which set in in the

fall of 1920, equipment began to be relocated according to

ownership. The southern roads experienced a sharp reduc-

tion in the northward movement of lumber, etc., the western

roads a similar decline in the eastward movement of grain,

etc., while the movement of the products of manufacturers

and mines in the eastern region fell away heavily. The

traffic, usually moved in box cars, which normally make
an empty mileage of less than 20 per cent, decreased two
and one-half times as much as the open top car traffic which

has a normal empty mileage of about 40 per cent. The
increase of home ears on home lines, the lack of orders for

cars for loading and the high percentage of cars needing

repairs caused a very large increase in the number of cars

billed home for repairs.

This movement was accelerated by the action taken by
the Advisory Committee of the Association of Railway
Executives. Believing that it was of primary importance

that freight ears be relocated on the home roads as rapidly

as possible, they had put in effect a temporary arrangement
designed to promote this end, effective September 1, 1920.
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Eccogniziug that this involved an excess movement of empty;

cars, rules were adopted to reimburse the railroads incurring

the same at the rate of five cents per car mile for the move-

ment but not relieving them of per diem charges; the

amount of such claims to be assumed by all the roads mem-

bers of the American Railway Association on the basis of

the loaded freight car mileage made within the period, that

is, the six months, March 1 to August 31, due consideration

being given to the principle of equalization of car movement

between carriers, and of restoring to the owning road the

substantial equivalent of its ownership. The movement

was by no means completed on August 31, and was not

over until about March 1, 1921, when the relocation was

accomplished and normal conditions restored.

The movement was much accelerated by a change in

the car service rules whereby each *road is entitled to de-

liver to the other as many cars as it receives, provided only

they are moving in the direction of home. Such an arrange-

ment works much faster in getting cars home than the one

previously in effect, and is accompanied by a more violent

fluctuation in the empty mileage figures. The movement

will not extend over so long a period, nor will the empty

mileage in total be so great as under the previous method.

168. Car Pools.—A suggestion much favored by some

for increasing the use of the equipment and avoiding empty

mileage is the pooling of cars for traffic regions or for the

entire country.

In 1907, at a time when business was very heavy, the

American Railway Association approved a plan for the pool-

ing of certain box cars, but it was never put into effect.

In November, 1917, under the pressure due to the disorder

created by the abuse of ** priority orders" by government

officers, the Eastern Lines pooled their cars. Under the

director general all cars were considered as the equipment

of the railroad administration and were in effect pooled.

Although nominally abolished with the return of the roads to

their owners, the pool was virtually continued for some time

afterwards.
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Both of these pools were failures. During federal con-

trol financial interests were not affected, but both before

and after many car owners suffered through failure to

recognize financial requirements. There was no effective

plan of distribution. The transient ideas of the central dis-

tributing office concerning the daily situation formed the

controlling influence. Toward the end of federal control,

coal cars were nominally distributed between roads on the

basis of a uniform system of mine ratings, but the ratings

were nominal and the supervision so imperfect that the

results were frequently unfair. The outstanding failure,

however, and one not fully uncovered during the short

period of experiment, was the failure in car maintenance.

Both the Pennsylvania and Burlington Systems, whose
main and subsidiary companies were large owners of cars,

a long time ago placed them in common pools with full

recognition of the property rights in them and have success-

fully operated their pools for many years. Their success

was due to their full recognition of the following principles:

1. Each owner whose ears are placed in the pool must receive full

compensatory allowance for their use.

2. The cars must be fairly distributed.

3. The repairs must be made at the points best adapted to the work
and the expense of the repairs fairly charged.

During time of car surplus, a chief difficulty is in the

inordinate amount of empty mileage. There is great temp-

tation, frequently yielded to, to avoid a fair distribution

of the cars. They are, however, kept in good repair.

During times of car shortage, the financial interest of

the car owner is ignored, the distribution is unfair and
repairs are neglected or made at the wrong places.

No progress in car pooling will be made until these three

principles are fully recognized. No single pool can succeed

for the continent nor for any traffic region. Pools to succeed

should be limited to cars of one kind. No pool should in-

clude cars adapted only to the use of the owner.

My own feeling is that experience has shoMn that the
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movement of cars can be properly controlled by the car

service rules if conscientiously observed, with such modifica-

tions as may be temporarily arranged between connecting

lines.

As has been said elsewhere, the growth of the traffic

has involved the common use of the ears over wide areas,

and justice to the owner, as well as economy and efficiency

in their use, must be worked out either through the pools

or the car service rules or both.

On the other hand, joint ownership in what might be

called "massed" equipment, as contrasted with "pooled"

equipment, for the movement of special traffic is an economic

device that may well be encouraged. Such an organization

has been effected by some of the roads serving the south-

east, which took over from Armour and Company the

refrigerator equipment which it supplied for service in that

territory, operating the same in joint interest. This method

of handling special traffic will probably be followed in other

regions.

169. Per Diem.—As early as 1867, a Royal Commission

in England, examining into railroad practices, recommended
that in the dealings between roads a charge be made by
one against another for the use of its cars, by way of rental,

on a basis of time held instead of distance moved. From
the first, in this country, the charge had been made on a

distance basis, and in 1870 the mileage rate of payment was
one and one-half cents per mile run loaded, no charge being

made for the empty movement. Among other difficulties

that of accounting led to the modification of this practice,

and a charge was made of three-quarters of a cent per mile

run whether loaded or empty, and later this was fixed at

six mills.

The car equipment was the subject of very great abuses.

It was the common practice for roads to hold foreign cars

idle for weeks, acting as agents for the solicitation of freight

or using the cars as warehouses for the accommodation of

traders. In the handling of seasonal traffic, such as grain, the

originating road would for weeks, and sometimes for months,
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set off and hold empty foreign ears in anticipation of loading.

All lines owning adequate equipment maintained skilled

corps of "car tracers," who traveled about the country-

locating their cars on foreign lines and pleading and cajol-

ing for their return. As in the days of "wild-cat" bank

notes, when ihe issue was taken to distant points to be put in

circulation, so in times of light business some roads that

could not keep their cars profitably employed on their own
lines, sent them to distant points with insignificant loads

in order that they might earn mileage. At the Car Account-

ants' Convention of 1894, this knavery was fully canvassed,

one road reporting, as a sample, a car from Vermont billed

to a point in the far west, sealed and in bond, to cross

through Canada, containing one tub of butter. As a defense

against this abuse, the practice arose of carefully examining

all foreign cars and consolidating their loads at a transfer

station, returning the empties with their journey cut short.

Besides the saving in the payment of car mileage this also

reduced the train mileage. The difficulties of accounting

were very great, the owning company being absolutely de-

pendent upon the returns of the using company on which

there was no satisfactory check. About $44,000,000 were

changing hands annually in settlement of mileage accounts.

Each year, at the Car Accountants' Convention, disclosures

were made of "short mileage" returns. So disgraceful a

condition could not continue. The suggestion began to be

discussed of charging by time instead of by distance, thus

making it possible for the owning road to demand an

accounting for each of its cars for the 365 days of the year,

transferring from the owner to the non-owning user the

incentive for the prompt movement of the car and entirely

changing the methods of the car record offices and their

attitude toward the subject.

In 1876 J. T. Rigney, the Car Record Officer of the

B. & 0., brought forward a per diem plan, but its details

were considered impracticable and it did not receive serious

attention. In 1900, through the influence of J. W. Midgeley

backed by a number of large railroads, the "Bureau of Car
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Performance and Statistics" was organized to "investigate

the question of mileage and per diem," but this fell away
without definite action. Two years later, Arthur Hale, then

Assistant General Manager of the B. & 0., advised me that

he thought if a determined effort were made the per diem

plan could be brought about, and he was detailed to give

the matter his entire attention. The plan was adopted by
the American Railway Association on April 24, 1902, the

rate being fixed at 20 cents per day with a penalty of 80

cents per day additional where the possession of the car

was retained more than 30 days.

The per diem rates, fixed in the early stages, were based

upon rough assumptions, and reflected the efforts to quiet

the apprehensions of some and restrain in others the abuse

of the strength of their position. On February 7, 1908, the

American Railway Association appointed a commission of

five:

James MeCrea, Chairman. Vice Pres., Pennsylvania Lines West
W. W. Finley President, Southern Railway Co.

Howard Elliott President, Northern Pacific Ry. Co.

Lucius Tuttle President, Boston & Maine R.R.

Julius Kruttschnitt, Director, M. & 0., Union Pacific System.

to determine, first, the amount per day which the using

road should pay the owning road for the use of its cars,

and second, to devise an effectual method to secure the

enforcement of the existing rules for the return of the equip-

ment on demand.

The committee reported that it was evident that cars

must yield to their owners a fair return upon the invest-

ment in them, or it would be impossible to find capital for

their construction. They compiled an intelligent and care-

ful analysis of the freight car equipment of the country,

its cost and expense of maintenance, enlisting in the work
many of the most competent experts in the country. They
decided that the elements that would properly enter into

the determination of the expense of owning freight cars

were : the cost of repairs, replacements and taxes, the inter-

est on the cost of the car, and the other determinable allow-
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aneos incident to ownership. Insurance was not considered

as an element in fixing per diem because the using road

insures the car for the owner while in its possession. The

insurance expense was estimated at $1.17 per car per year,

or three and two-tenths mills per day.

The Transportation Section of the American Eailway

Association re\dewed the matter in August, 1920, and found

no reason to change the methods followed. It will economize

space to discuss the two reports together. The equipment

was found to consist of:

Cars

Capacity in pounds

100.000 or over
80.000 and less than 100,000.

60,000 " " " 80,000.
50,000 " " " 60,000.

40,000 or less

Total

Total number of cars. .

1902



PER DIEM 387

accounting methods then in vogue and averaging them per

car. It was fixed as an average for the six years 1902-1907

at 5.71 cents per day, and for the year 1907 at 7.39 cents

per day.

1920.—The committee took the rate of depreciation re-

ported by the railroads for the past 15 years in accounting

under the Interstate Commerce Commission rules as 3.41

per cent of the cost of the car and, regarding that as ab-

normally low, in view of the great rise in prices during the

period of the war, fixed the charge at 9.97 cents per day.

(c) Taxes.—1909.—The committee found that in six years

the taxes had increased from $1.93 to $2.62 per car, or 0.72

cent per day, or an apparent increase of 35.2 per cent in

the rate; but the value of the car had also increased, so

that the increase in the rate of taxation was 16 per cent.

1920.—The average taxes as reported for the year 1919

were $7.82 per car or .757 of one per cent of the average

value of the cars reported. Using the same basis for the

average of old and new cars for the year 1920 gave $8.38

per ear per year or 2.29 cents per day.

{d) Interest on Cost.—1909.—The estimated cost, that is

the purchase price, as reflected in the average cost of the

cars in stock had increased from $620 in 1902, to $722 in

1907, due largely to the increasing percentage of large

capacity cars, which were as might be supposed more costly

than low capacity cars. These estimates were thought to be

accurate within 5 per cent, and such errors as there were

tended to make the average costs for the earlier years appear

larger than they probably were. The rate of interest as-

sumed in calculating the charge was five per cent, though

the prevailing rate at the time was four per cent. The

charge was fixed at 9.89 cents per day.

1920.—The committee estimated the average cost of the

cars in stock in 1918 at $955.61, and in 1919 at $1,032.88.

The new equipment purchased since January 1, 1918, had

cost $3,045.65 per car and the estimated average cost for

the year 1920 was fixed at $1,107.20. The committee re-

garded six per cent as an equitable rate of interest, having

regard to the lower rate fixed by the car trusts under which
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many of the cars were bought, and the abnormally high

rates on the moneys for equipment recently acquired. This

amounts to $66.43 per car per year, or 18.20 cents per day.

(c) Other Allowances Incident to Ownership.—1909.—The

price to be paid to the owning road by the using road should

include a sufficient amount to compensate the owning road

fully for the risks of ownership and for the loss of the use

of the car at times when the owner needs it and this was

fixed at two and one-half per cent and amounted to 4.95

cents per day.

1920.—The committee contented itself with the state-

ment that the allowance .should be increased, and fixed

it at 6.5 cents per day. This comment must have referred

to some intermediate rate since, had it been based on the

contrasting cost of the cars at the two periods, the allow-

ance would be 7.13 cents, while if the increase in the interest

rate was considered the allowance would have been 8.55

cents.^

1 The report of the general committee of the A. R. A. contains the
following comment on the basis of this:

Other Allowances Incident to Ownership
This does not represent in any sense profit, but is a compensation to

which an owning road is rightfully entitled for the large percentage of

time which cars must remain idle during periods of car surplusages with
interest, depreciation and taxes going on and car not earning any revenue
to the owner. This item was considered proper by the McCrea Com-
mission in 1909 as an element of ownership cost and was considered
at the time the 60 cent per diem rate was fixed. The allowance used
at that time was 5 cents which we have increased 25 per cent on account
of the increased maintenance cost of the car.

SuMMAR-i
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The committee of the Association of Railway Executives

having reviewed the report and recommended a per diem

charge of $1.10 per car, the matter was submitted bj^

letter ballot and the proposal was lost. The various rates

that have been in effect with the date of theii- institution

are:

Rates—When Instituted

Date

July 1, 1902, to June 30, 1906
July 1, 1906, to June 30, 1907
July 1, 1907, to February 28, 1908
March 1, 1908, to February 28, 1910
March 1, 1910, to December 31, 1913:

March to June, inclusive

Other months
January 1, 1913, to December 14, 1916
December 15, 1916, to March 31, 1917
April 1, 1917, to February 29, 1920

(Per diem rate between roads under Federal control sus-

pended from December 31, 1918, to March 1, 1920.)

March 1, 1920, to October 31, 1920
November 1, 1920, to date

Rates in cents

20
25
50
25

30
35
45
75
60

90
100

It is significant that since the introduction of per diem

in 1902, there has been no instance of a suggested return to

the mileage system of settlement.

But there remain unsettled questions of the first impor-

tance, some of which have been recognized from early times,

some of them discussed without decision.

In the consideration of the per diem charge to be made,

the committee carefully considered

:

1. The difference made in the use of the cars.

(a) The considerable spread between the lighter and
heavier capacity cars.

(&) The fixing of rates for the different traffic regions,

(c) A preferential charge for special equipment.

The Committee of 1909 decided on a universal per diem
regardless of capacity, age and other conditions affecting

the car.
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The General Committee of the Transportation Division,

American Railway Association, has been considering the early

establishment of graded per diem, taking into consideration

the various capacities of the cars. This contemplates a per

diem charge of 60 cents per day per car for cars under

80,000 pounds capacity, 80 cents per day for cars over 80,000

and under 110,000 pounds, and one dollar per day for cars

of 110,000 and over. To give effect to such a plan it would

be necessary to add to the interchange sheet a column show-

ing capacity. Any method which has, as its primary feature,

a check of the interchange track would require the taking

of the initials and numbers of all cars interchanged direct

from the cars themselves by the car checker, and checking

this information against the interchange report as prepared

by the interchange clerk from data secured from waybills

or passing sheets. Practically it has been found that except

at the larger yards where men are employed especially for

the purpose of making the yard check, the agents used only

the information shown on the waybills as the basis for their

interchange reports. To add to the interchange sheet the

ear capacity information would increase the work of the

yard checkers about one-third and the work of rendering

the interchange reports about one-fifth, and as this informa-

tion is used as a basis of settlements the correctness of the

reports would have to be carefully verified in the central

bureau, comparing there the capacity as reported on the

interchange blanks with the listing shown in the Equipment
Register, in itself a very considerable amount of work. As
there are approximately 130,000 cars interchanged in the

United States daily there would be a very substantial in-

crease in the amount of clerical w^ork required and, in addi-

tion, a slowing up in the handling of cars which the roads

can ill afford.

2. The committee of 1909 believed strongly that a per

diem rate once fixed should not be subject to sudden or

rapid changes, which should be made only after careful and
deliberate consideration.

3. It is well understood that the traffic volume is subject
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to short and long swings. There is a marked seasonal dif-

ference between the heavy movement, in the months Sep-

tember to February, inclusive, and the light movement in the

months March to August, inclusive, and there is a marked

difference between the heavy movement of years of indus-

trial prosperity and the light movement of the years of in-

dustrial adversity.

In times of unusual demand for transportation, it may
be true economy for a road to pay a high price for sufficient

cars to relieve a congestion which is incidentally or directly

affecting business unfavorably, while even a comparatively

low rate may be burdensome to pay for foreign cars when
there are no paying loads to put in them.

In times of car surplusage it is urged that, in view of the

empty mileage that would be avoided, the roads as a whole

might be better off with no per diem charges; in times of

car shortage a rate of 50 per cent above normal would not

prevent roads taking cars as they needed them (see

Figure 56).

It is a misfortune attaching to per diem that at times

it has been sought to make it a source of profit, while to

avoid it, all sorts of petty claims and undignified practices

have been indulged in, and much wasteful movement of

cars in yards and trains has resulted.

In times of car surplusage, arrangements have been made
between connecting lines and groups of such lines under

which the cars are stored where made empty and no per

diem reckoned on them.

In times of car shortage schemes to avoid detention are

pressed. Twenty-three different methods have been tried

or proposed and were examined by the McCrea Commission.

The same trouble exists in other parts of the world, and

elsewhere as here the principle of imposing a penalty for

failure to return a car to its owner is recognized. But the

proof of guilt is difficult and excess of empty mileage is a

harmful result.

Any marked variation from the normal car movement,

whether because of lack or excess of business, causes an in-
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crease in empty mileage and this is accentuated by the

incidence of per diem.

170. Clearing- House.—The successful working of a clear-

ing house among the national banks in the larger cities and

of the clearing house established by Hudson and Flynt

January 2, 1842, for the English railways, has led to experi-

mentation with the idea among the railroads of this country.

From June, 1908, to May, 1912, the American Railway Asso-

ciation maintained a clearing house at Chicago for such

roads as desired to use its facilities. The accounts of such

members only were handled and settlements made on a

balance basis as reported by the members. All settlements

with private lines were handled by each road with the

private lines direct. Neither did the bureau undertake to

make settlements with the short lines and non-per-diem

roads, leaving the members to maintain a small per diem

force for that purpose, as well as to maintain the usual car

record force to advise themselves of the interchange and

location of cars on their own roads for other necessary

transportation purposes.

The reasons put forward for abandoning the plan were

the volume of work flowing into the clearing house and its

inability to secure correct balances, and the consequent op-

position of the higher accounting officers. It could not be

taken for granted that the operations were correctly

handled, so that in order to protect the railroads' revenues

it was felt necessary to check the same and this involved

labor that offset to a considerable extent that which it was

supposed would be saved.

It has been suggested that if three or five bureaus had

been established, advantageously located in the country in-

stead of concentrating all the work in Chicago, there would

have been a greater likelihood of the plan succeeding.

On April 10, 1919, the United States Railroad Adminis-

tration established a car hire bureau at Buffalo for the

purpose of dealing with settlements of passenger and freight

ear hire accounts between Canadian and United States roads

and between Federal and non-Federal roads, including with
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the latter Mexican roads. The experience of this bureau

was not substantially different from that of the Chicago Clear-

ing House. As there are approximately 130,000 cars inter-

changed in the United States daily, a central clearing house

involves the handling of interchange reports for this move-

ment, together with subsequent additions and deductions

through correction reports.

171. Car Service Rules.—Prior to the establishment of

car service rules in 1888, there was an agreement between

railroads, whereby settlements for car hire were made upon

a mileage basis. Freight cars leaving their owner's tracks

for movement over other lines earned no more for the rail-

road owning them than the rental charge of three-quarter

cent per mile run. When they were not moving they earned

nothing.

A car might stand in a yard or on a siding of a road

in which the owner had no interest for an indefinite period,

while the railroad company owning it might be suffering for

equipment to meet the requirements of its patrons. It might

be used in local service on the holding road, and if the user

was so inclined, no returns need be made to the owner for

the service, there being ifo check on its movements after it

left the home rails except a report of its delivery to another

line, and metny times this report was missing. If conductors

failed to report a movement (as they did in many' cases)

the mileage made was never reported to the car owner, for

the miles run were figured from the conductors' reports.

Scant attention was paid to the routing of cars. A car

was placed for loading in any direction without regard to

ownership; there was no penalty prescribed for diversion

or other misuse of equipment.

Cars, in many instances, were off the owners' rails for

a year or more and when returned might be in a worn out

condition. The owner's compensation was the mileage prof-

fered by such roads as had used the car.

The misuse of freight equipment continued to increase.

It became apparent to those in charge of car records and

accounting that some method should be adopted to relieve



394
' MOVEMENT OF CARS

the situation. It was decided that those in charge of ear

records and accounts should get together and discuss mat-

ters with a view to bettering conditions.

The first meeting of car accountants was held at Cleve-

land, Ohio, October 17, 1876, pursuant to a call made on

September 30, 1876, by car accountants representing the

L. S. & M. S., C. C. C. & I., Erie, C. H. & D., D. & M. and

A. & G. W. E. R. 's, and endorsed by

:

Charles Paine, General Superintendent, L. S. & M. S. Ry.

R. F. Smith, Acting General Manager, C. & P. R. R.

E. S. Flint, General Superintendent, C. C C. & I. Ry.

P. D. Cooper, General Superintendent, A. & G. W. R. R.

Representatives of some 64 railroads and freight lines con-

nected with railroads responded to the call, and letters were

received from 21 railroads expressing their favor of the

movement toward more uniformity in handling car service

matters and a better understanding of the duties of those

in charge of them.

Two more meetings were held; one at Indianapolis, In-

diana, April 18, 1877, and the other at New York City, April

26, 1878, when a permanent organization was formed to be

known as the ''Railway Car Accountants' Association of

the United States." A constitution and by-laws were

adopted. The membership of the association continued to

increase until all the principal railroads and fast freight

lines in the United States and Canada were represented in

it. Regular meetings of the association were held annually.

Car service matters in all their phases were discussed and

many recommendations toward improving the service were

adopted.

The International Association of Car Accountants and

Car Service Officers (originally *'The Railway Car Ac-

countants' Association of the U. S.") and the Railway

Transportation Association (a similar organization) were

consolidated under the name of "The International Associa-

tion of Transportation and Car Accounting Officers" at the

annual meetings of the two associations held at Washington,
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D. C, May 24, 1904, and a constitution and by-laws adopted.

The object of the association was the betterment of car

service matters in general, furnishing information and mak-

ing recommendations to the committee on car service of the

American Railway Association.

In order to prevent misuse and to keep cars moving in

a homeward direction after lading had been removed, vari-

ous means were employed. Some roads had them reported

to the officer in charge of car records for billing instruc-

tions; others used a small card which showed the junction

point where car was received from a connection, with in-

structions to return car to that junction point. The card

was either pasted or tacked on the body of the car. It was
found unreliable as it was often removed by unauthorized

persons or by the elements.

Local home-route cards were used by some roads, show-

ing road received from, junction point and date received,

and directing return of ear to point received, this card to

travel with the car until so returned. A duplex card, com-

bining a card waybill and home-route card was also used

by some ; the card waybill being detached from the home-

route card at destination of car, and the home-route card

continuing with the car the same as the local home-route

card.

The local home-route cards were used more successfully

than the cards attached to the car, and continued in use

until the continuous home-route card was adopted by the

American Railway Association, which became effective July

1, 1916. Its usage was governed by Car Service Rule No. 19,

which provided that a continuous home-route card, as

prescribed by the A. R. A., must accompany each car from
the owning line until* its return thereto, the record of its

passing from one road to another to be stamped on the

card at the junction of such roads, no freight car of railroad

ownership to be moved over lines other than of the owners

without such a card, or authorized substitute card, accom-

panying it. The continuous home-route card was being used

with fairly satisfactory results when it was suspended on
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April 26, 1917, due to the partial pooling of freight equip-

ment to meet war traffic emergencies by the American Rail-

way Association's "War Board."

The first rules for settlement of interchange freight car

service were adopted to take effect January 1, 1888, as be-

tween themselves, by the New York Central, West Shore,

Erie, Pennsylvania, Philadelphia & Reading, Lehigh Valley

and Baltimore & Ohio Railroads, as members of the Trunk

Line Association. Other railroads agreed later to become

parties to the agreement, so that about 30 roads had adopted

the rule from January 1, 1888, and nine others from

February 1, 1888, The rules provided for a combined per

diem and mileage charge of 15 cents per diem and one-half

cent per mile on eight-wheel cars, and one-half those rates

on four-wheel cars.

This mixed plan was unsatisfactory and most of the mem-
ber roads had withdrawn from the agreement by January 1,

1889, those remaining being of opinion that this plan was a

step toward straight per diem, but they all shortly returned

to mileage settlements and so continued until the per diem

rules of the American Railway Association, providing a

straight per diem rate for settlement, became effective on

July 1, 1902.

For the most part, rules governing the use of freight

cars have been separated into those applying to

:

Cars owned by holding road

Cars owned by direct connections of holding road

Cars owned by indirect connections of holding road

Cars received in switching service

In general, they have provided that home cars should

not be used for loading off line when suitable foreign cars

were available ; that cars belonging to direct connections

should be loaded to or via the owning road; and those

belonging to indirect connections should be loaded to the

general territory served by the owning road, back haul on

holding road, or delivery to switching lines being permitted
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to obtain such loading ; that cars in switching service should

be returned to the long-haul line loaded or empty at the

point delivered loaded. Since 1917, however, in the interest

of flexibility, the switching line has been allowed the use

of the car provided it could be used in accordance with the

general rules governing use of cars owned by direct and

indirect connections of holding road.

In framing the present car service rules the old method

of returning a car home through "home route rights" over

various lines for each individual car was done away with,

and to prevent back-haul and circuitous movement in its

return home, the present equalization of the interchange

arrangement^ was instituted whereby each road is entitled

to deliver to the other as many cars as it receives, provided

only they are moving in the direction of home. Such an

arrangement should work much faster in getting cars home
than the one previously in effect, and will be accompanied

by more violent fluctuations in the per cent of empty mile-

age figures, but it is not expected that the movement will

extend over so long a period, or that the mileage in total

will be as great as under the previous method. This, how-

ever, is clearly a pioneer move and while there are many
reasons to believe it should work to advantage, there are

other features, principally its possible failure to have the

car follow the natural flow of traffic that may defeat its

other advantages. This latter may in some cases place a

heavy empty mileage burden on lines delivering a large

volume of outgoing loaded traffic which do not for any

reason get their proportion of the returning loaded traffic

and there is at present a growing feeling, especially among
the long-haul lines, that they would like to define their

responsibility for handling empty cars by confining it to

cars previously handled loaded.

172. Embargoes.—The embargo is a measure intended

temporarily to stop acceptance of freight from shippers at

points of origin, in order to avoid congestion at destination

1 This equalization arrangement was discontinued on July 1, 1921,
and the former "home route rights" plan again adopted.
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or at intermediate points, and may be divided into two

classes

:

1. Individual—As against a certain consignee or destina-

tion, to cover one commodity or all traffic,

and

2, General —As against traffic for a specific ten-itoiy,

routed to or via one gateway or via all gate-

ways into that territory.

For many years the railroads complained of congestion

of traffic at certain points, caused to a great extent by the

practice of some roads, mostly switching lines, of placing

restrictions (embargoes) against the acceptance of freight

from connections. Such lines would serve notice that only

a limited amount of traffic would be accepted on a certain

date. The next day notice would be given to increase the

deliveries and again the next day to reduce the number of

cars, so that the originating or intermediate carriers were

obliged to hold back traffic until such time as the road

placing restrictions was ready to accept. The necessity for

some regulation or set of rules to govern such cases was

very apparent.

For several years this detail of freight transportation

was the subject of discussion at the meetings of the General

Time Convention, the International Association of Car Ac-

countants and others, it being agreed "that some means

should be found by which such practices could be stopped

or the offending road penalized." At a meeting of the

General Time Convention held at New York City, April 11,

1888, the Committee on Car Mileage and Per Diem Rates

recommended: "Whenever a railroad company gives notice

to its connections that, for any reason, it cannot receive

any specific traffic or empty foreign cars, such notice shall

not be made to apply to shipments already in transit, or

that may be billed within 24 hours of the time of such

notice." No definite action was taken on this recommenda-

tion until October 7, 1890, when at a meeting held in New
York, it was referred to the American Railway Association

for consideration in the form of a resolution.
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In 1898 the American Railway Association attempted to

have a code of per diem rules adopted but without success.

Efforts were continued along these lines for several years,

A code of rules was finally adopted which, after being sub-

mitted to the membership roads, became effective on July 1,

1902. Under Rule 14 (now Rule 15), a road holding cars

could make reclaim for per diem from the road refusing

to accept them. Under Rule 15 (now Rule 16) a road having

congestion or other disability which prevented its accepting

traffic could relieve itself from the penalties of Rule 14. The

method of embargoing traffic and responsibility for doing

so were thus clearly indicated.

Nevertheless these rules were not entirely satisfactory

owing to the method of handling embargoes between roads;

that is, it was the practice for a road placing an embargo

to notify its connections by telegraph or letter of the em-

bargo issued. Its connections, to protect themselves, must

in turn pass the restrictions on to their connections until

finally all the railroads were supposed to have received and

made the embargo effective. This method of transmission

caused

:

1. Much dispute as to who should be responsible for per diem on
cars held.

2. Delay in placing the restrictions with road furthest away.

3. Duplication of information.

4. Traffic to be loaded, sometimes several days after embargo became
effective.

5. Roads not interested to receive and encumber their files with

useless notices.

6. Misinterpretation by outlying: roads because of change in wording

during transmission.

7. Often cancellations to be started (through the same channels)

before original embargo had reached all roads.

Many suggestions were offered to correct these features.

Several plans were tried by individual roads, but without

uniformity in methods little improvement was shown. Some
were in favor of establishing a central embargo bureau;

others favored the grouping of railroads with a bureau for
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each group; still others had no remedy to offer but em-

phatically stated the system in use was "radically inefficient,

cumbersome, annoying, complicated and expensive."

"With the outbreak of the war in August, 1914, and the

abnormal traffic offered for movement overseas, the North

Atlantic Ports became so congested, the issues of embargoes

so voluminous, and the duplication so great, that shippers,

consignees, and railroad agents could not and did not at-

Ltempt to keep up with current embargoes. Shipments w^ere

accepted and forwarded in total disregard of them.

This resulted in congestion all over the country ; accumu-

lations of thousands of cars extended for miles back from

New York, Boston, Philadelphia, Baltimore, etc. ; the gate-

ways at St. Louis, Pittsburgh, Chicago, Detroit, Buffalo and

other points became blocked, and it was almost an impos-

sibility to move cars, either loaded or empty.

Shippers, traffic associations, and railroad officials held

meetings to devise some means of relieving the situation.

Statements were made that ** attempts to relieve congestion

by declaration of so-called embargoes were impotent as a

measure of traffic efficiency," and to resort to them *Svas

like obstructing a drainage system in a time of freshet."

During this period some attempts were made to handle

the traffic on permit system; that is, an absolute or general

embargo was placed against traffic to or via a specific ter-

ritory and, as fast as conditions would admit, permits were

issued to allow movement of specific freight through the

embargo. This system was no doubt abused, the larger ship-

pers often securing permits at the expense of the little ship-

per, a discrimination that should and could have been

avoided.

Following the entrance of the United States into the war,

the railroads were taken under Federal control as of

January 1, 1918, and the United States Railroad Adminis-

tration with its many committees and bureaus attempted to

straighten out the traffic tangle.

General Order No. C. S. 17, dated January 15, 1918, con-

tained regulations governing the handling of embargoes.
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The railroads of the United States and Canada were divided

into zones, interchange of embargoes between railroads be-

ing handled through the medium of zone chairmen. Each

road was to assign only competent and experienced em-

ployees to the handling of embargoes.

For the purpose of uniformity and to expedite transmis-

sion, a road was under the jurisdiction of but one zone.

Instructions provided that each railroad transmit its em-

bargoes, modifications, extensions, and cancellations to all

zone chairmen, also to its local agents and non-subscriber

roads. Embargoes received by zone chairmen were to be

transmitted immediately to roads under their jurisdiction

by telegraph, telephone, messenger, railroad or U. S. Mail,

a road laying an embargo to be responsible for issuing to

the zone chairmen, its own officials and agents. Various

other rules were given, showing method of transmission and

forms to be used, and a cipher code was provided for send-

ing embargoes by telegraph.

Freight traffic committees were placed in charge of the

North Atlantic Ports, Boston to Newport News, to control

the handling of export, coastwise and domestic traffic via

those ports.

Circular No. C. S. 1 was issued, February 11, and Cir-

cular No. C. S. 1-A on March 26, 1918, as supplements to

General Order No. C. S. 17, both containing further instruc-

tions governing the handling of embargoes, permits, etc.

Circular No. C. S. 57 was issued, March 12, 1919, and

canceled all previous instructions relating to embargoes.

This circular changed the method of transmission. A road

desiring to place an embargo was required to notify the

regional director giving full explanation as to why same

was necessary and what, if any, exceptions were desired.

When approved by the regional director, he transmitted it

to all federal controlled roads in his region, to the car service

section, and to all regional directors and embargo bureaus

interested, for transmission to roads under their jurisdiction.

Each federal controlled road notified its own agents and
non-federal controlled roads assigned to it.
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On March 31, 1919, the Freight Traffic Committee, North
Atlantic Ports, was disbanded and Traffic Control Managers
appointed in its place, with much the same duties and
authority.

Under the permit system the consignee and not the ship-

per was required to make application for permit to ship.

The system of handling embargoes under United States

Railroad Administration was an improvement over the

methods in force prior to Federal control but was far from

satisfactory. Under circular No. C. S. 17, a road laying an

embargo transmitted it to its connections through the Zone

Chairman, causing considerable delay. Under Circular No.

C. S. 57 it was necessary to get the approval of the regional

director before an embargo could be made effective, a com-

plicated and round-about manner of handling. Circular No.

C. C. S. 5 of March 5, 1920, was an improvement over

previous instructions.

Circular No. C. S. D. 87 issued October 5, 1920, by the

car service division, American Railway Association, contains

what is apparently the best method of handling embargoes

so far devised, but is still susceptible of considerable better-

ment.

The car service division supervises the distribution of

embargo notices between roads, the United States and
Canada being divided into embargo districts and each rail-

road assigned to one district, each district being under the

supervision of a district chairman who is responsible to the

car service division for the proper handling and prompt
transmission of embargo information. Each railroad may
issue, as necessary, embargoes applying to traffic originating

on or routed to or via its line.

A road placing, modifying, extending or canceling an
embargo, immediately transmits a copy of such notice to:

1. The car service division.

2. The embargo chairman of district to which assigned.

3. The designated embargo ofiScer of direct connections
(unless inapplicable).

4. Its local agents and other representatives.

5. Its assigned short lines.
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The district chairman will immediately transmit all em-

bargoes received from all railroads in his district to:

1. All railroads in his district (except connections of

issuing road).

2. All other district chairmen.

And all embargoes received from other district chair-

men to

:

1. All railroads in his district (unless inapplicable).

The instructions provide that freight loaded and billed

prior to embargo becoming effective shall be accepted; that

an embargo should not be placed on request of consignee ; that

consideration should be given to a permit system to avoid a

complete embargo.

The handling of embargoes, as practiced under federal

control and since, showed the old methods to have been not

only wrong, cumbersome, expensive, and ineffectual, but a

possible means of discrimination against a shipper or con-

signee. An embargo should be used for but one purpose, the

temporary stopping of traffic to or through a certain poiiit

in order to avoid an accumulation or to enable a railroad to

overcome congestion already established, to meet operating

conditions only and not as a measure of convenience for a

shipper or consignee. Whenever possible permits should be

granted to cover specific tonnage, loaded on or before a speci-

fied date and to move via a certain route named in the permit.

This will enable the embargoing road to anticipate the volume

of traffic in sight at all times and to a great extent shorten

the life of the embargo. On the other hand the embargo

should not be restricted to shutting off the entire traffic of a

line but freely used to restrict the movement of one com-

modity only or even to a single consignee.

173. Code of M. C. B. Rules.—Prior to 1864, railroad cars

were confined almost, if not entirely, to the roads for which

they were built and to which they belonged. Between 1864

and 1867, roads of the same gauge track began extensive inter-

change of cars to avoid breaking bulk and the inconvenience,



404 MOVEMENT OF CARS

expense and delay of trans-shipping freight from the car of

one railroad to that of another at the junction points. This

brought into existence different express, or fast freight, lines

operating over two or more roads.

Handling the cars in this manner soon made it plain that

some set of rules was necessary to govern the interchange and

repairs of same, and at Chicago, December 14-15, 1876, a code

of rules covering freight car interchange was adopted by the

Master Car Builders' Association. Prior to this date there

were only special agreements between roads interested in the

different fast freight lines. The code of rules adopted was

very brief and did no more than cover the bare necessity of

interchanging cars. These rules were first printed in booklet

form by the Master Car Builders' Association in 1887. Prior

to that date they were printed in the proceedings of the

Association, and in pamphlet form by the Railway Age
Gazette.

In 1879 rules for settlement for destroyed cars were

adopted. Prior to that time destroyed cars were settled for

on the replacement basis, less depreciation due to age. The
rules, as adopted in 1879, provided for an arbitrary settle-

ment for the different classes of cars and this practice pre-

vailed until 1913 when for a short period settlement was on

the basis of book values. The practice of settling on the basis

of book values did not work out very well because of variation

in methods of bookkeeping in vogue at the time the older

cars were acquired. In 1914, the practice of settling for cars

destroyed on an arbitrary basis was restored for cars built

prior to October 1, 1914, and for cars built subsequent to

that date, settlement was on the basis of book values. This

practice prevailed until 1920 when the rules were again

changed to provide for settlement on the per pound price.

An exception covered refrigerator, special stock cars, and cars

constructed for other special purposes, which have been set-

tled for on the replacement basis since 1886.

In 1880, to cover responsibility for defects existing on
cars interchanged where the delivering line did not have shop

facilities at the interchange point to make repairs, and the
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car was safe to move, the practice of defect carding was first

adopted and this practice still exists.

Up to the year 1890, the tendency of the rules was to

make the handling line responsible for as much as possible,

other than ordinary wear and tear, and since that date the

tendencies have been to make the owner responsible for as

much as possible.

From the beginning of the practice of interchanging

freight cars, disputes have continuously arisen as to the cause

of damage, and the responsibility, to equipment on account

of rough handling by the carrier in whose possession the car

was damaged, and in 1886 combinations of simultaneous

damage were adopted defining rough usage as mentioned

above. When the steel underframe car and the all-steel car

began to be used extensively, difficulty arose in defining the

application of the above mentioned combination rules to those

classes of cars, but the combination defects were continued

for wooden cars until the year 1918. It was felt that this

undue protection given to the wooden car of more or

less obsolete design kept it in use ; removal of this protection,

which was not accorded to the steel underframe and all-

steel cars, it was felt would encourage the building of the

latter classes of cars.

In 1918 the general rules covering combination defects

and responsibility for cars unfairly handled were con-

solidated into Rule 32 and Rule 43, which though amplified

have remained substantially unchanged. At the present

time, however, the matter does not seem to have been al-

together satisfactorily covered; there is a considerable

variance of opinion as to the interpretation of the present

Rule 32 covering delivering or handling company's respon-

sibility for damaged cars, and Rule 43 covering owner's

responsibility, and it should be made the subject of a special

committee to redraft these rules.

In the early part of 1917 a joint committee was appointed

by the American Railway Association and the Master Car

Builders' Association to investigate the practice of billing

for car repairs. One of the results was the adoption of the
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original record of repairs. Prior to that time ther^ was no

standard method of making or preserving the original record

of repairs, which is absolutely necessary for the purpose of

checking.

When one considers that there are approximately 2,500,-

000 freight cars moving freely over the country and that over

$245,000,000 is spent yearly by railroads of the United States

for repairs to their freight cars on other railroads' lines,

and that this enormous sum is exchanged between railroads

without any definite means of checking against the actual

work performed on the car, one appreciates the importance

of having standard original record of repairs and why rail-

roads are now insisting upon full and clear original records

of repairs with the reason for each item.

The labor rate per hour as given in the rules prior to

the issuance of the 1920 rules, effective November 1, 1920,

has been based on the average rate per hour paid to carmen

throughout the United States, and to this was added a per-

centage covering part of the overhead expenses, but this

did not take into consideration any alloAvance for interest

on investment, depreciation, taxes, insurance, maintenance

of shop buildings, repair to tracks, etc., so that in reality

up to November 1, 1920, the labor allowance per hour did

not cover the amount expended by the repairing road.

While all railroads are presumed to give foreign cars on
their line the same care as to inspection and repairs as they

give their own, regardless of the responsibility for the ex-

pense of repairs, the presumption is not ahvays justified by
the fact. The handling line, generally speaking, repairs

foreign cars only to the extent of safe handling to com-

modity and trainmen over their line. There is no incentive

to go further, really at the expense of the handling line,

even though the repairs may be chargeable to the owners.

This may be one of the reasons for the uneven distribution

of the burden of repairs and the lack of better facilities for

repairs.

When a car is sent from the transportation or classifica-

tion yard to a repair track, an average of at least three
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days is consumed before it is again returned to a classifica-

tion yard ready for use and during this time the handling

road has paid three dollars per diem for the use of the car,

thereby consuming a large percentage of the amount it is

entitled to collect from the owner. Perhaps if the handling

line were allowed to add a profit of, say, 10 or 15 per cent

to its bill against the owner, and if per diem charges could

be cut on cars shopped for repairs to owner's defects, where

the labor charge for the owner's defects under the rules

amounted to, say, 24 or 48 hours, there would be an approach

toward the equalization of the burden of freight car main-

tenance and an incentive for handling lines to give foreign

cars better attention and create better facilities for repairs.

It is true that more profit would accrue to the roads which

have adequate facilities for repairs than to roads not so

well equipped, but the cutting of per diem as mentioned

above would not work a hardship, in loss of revenue, to

the roads that properly maintain their own equipment.

174. Car Ownership.—At the base of all these troubles

lies the lack of any definition of the responsibility of the

roads in the furnishing of cars.

Each road owes a duty to the community that it serves

to provide cars in quality and reasonable quantity for the

local business of the community and the railroad ; also to

provide its pro rata share of the cars necessary for the

proper development of business exchanged between the road

and the community served by it, and between other roads

and other communities. Under the general practice built

up by the carriers through rates are freely made, extending

in all directions to all parts of the country, contemplating,

and indeed compelling, cars to go through to destination

without transfer, resulting in a condition in which the cars

are used much as though they were in a ''limited pool."

No plan can ignore the fact that the internal commerce of

the country has been built upon the relatively free circula-

tion of equipment in the joint interest. Were the relative

car contributions of the roads determined and enforced, then

a low per diem rate would tend to avoid unnecessarj^ empty
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movement, large in times of car shortage, greatly increased

during the period of relocation of equipment in passing from

times of commercial activity to times of commercial depres-

sion, and encouraged by the temptation to use cars for the

purpose of making per diem earnings when they are plenty.

As an effort in this direction Julius Kruttschnitt and I

secured a seasonal per diem that was in effect from August

1, 1910, to December 31, 1912, under which the rate was

30 cents per day for the months of March to July, inclusive,

and 35 cents per day for the months of August to February,

inclusive. It seemed to work very well at the time and the

idea might be given further consideration in discussions of

the subject.

The initial pressure to furnish equipment is brought by

the man offering the shipment and in the main the roads

originating business have provided themselves with the type

of cars adapted to the business offered. They have not done

so well in the number of cars provided. Several rules have

been suggested to define the responsibility of the roads.

The Interstate Commerce Commission, in the case of the

Huerfano Coal Company v. Colorado and Southeastern Rail-

road Company (28 I. C. C. Reports 502, 506) defined the

obligation to be that a railroad '

' must provide such a supply

of ears as would be sufficient to enable it to perform its part

therein if there were car-for-car interchange at its junctions."

This of course ignores (a) the variation in the types of

cars interchanged, which, however, is likely to be unimportant

except in special instances; (&) the carrying capacity of the

cars interchanged, which may, at the present time, make an
interchange on the unit basis very unequal if the comparison

is made on a "tons per loaded car" basis, and (c) the relative

distance moved over the lines participating in the movement.
Roughly speaking, a road 2,000 miles in length requires three

or four times as many days to handle a freight car over its

lines as a road 500 miles in length.

This last consideration was given weight by the Board of

Railway Commissioners of Canada in their General Order No.

176, relating to coal movement, issued December 26, 1916:
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For all movements requiring transportation over more than one

line, the company that enjoys the longer portion of the haul shall

supply the cars, and in ease such company is unable to supply the

ears', then the other company, although only obtaining earnings for

the movement over the shorter portion of the haul involved, shall

supply the cars, but in such case shall be entitled to be paid by the

company enjoying the longer haul, a per diem charge of $1.25 for

each and every car so supplied, instead of the usual per diem charge

(then 75 cents) and any increases thereof that may be made less

than the said sum of $1.25, the said charge to run from the time

such cars leave until they are returned to the line of the owning

company.

This rule fails to give effect to the intimate relations and

mutual knovv^ledge and interest of the originating road and

its shippers. No rule which relieves the originating road

from responsibility for furnishing cars on which it receives

a road haul (as distinguished from what is in fact merely

a switching service) is likely to succeed, so far as it relates

to the transportation of commodities requiring the owner-

ship of, say, 500 cars or more on the part of the originating

line to transport it to market destinations. Such a road

must assume the full responsibility for furnishing cars. Its

connections should supply such a proportion of the cars

generally needed as to insure the prompt movement of all

the traffic at times of greatest activity. At such times every

carrier takes the position that its first duty is to its own
patrons and the traffic in which they have a special interest,

to discharge its obligations to the territory directly served,

and to use the remainder only of its facilities, equipment,

etc., for the general advantage of the road. On the other

hand, they will feel that it is their privilege to keep this

equipment working in preference to that of ''pass over"
or "distributing" lines, which experience has shown cannot

be relied upon for contributing effort in periods of heavy

traffic.

Several suggestions and formulae have been made to

define the responsibility of the various carriers in furnishing

equipment, both locally and as a part of a through line;

so far, none put forward is thought to stand the test of
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successful application, and this is perhaps to some degree

due to the lack of respect by the railroads for the obliga-

tions they have mutually assumed in the handling of car

equipment. The success of such formulae depends too much
upon the varying general demand for cars, the desirability

of the traffic, and the extent to which each road has im-

mediate interest in the use of its equipment. The traffic

exigencies in the end exert the controlling influence.

In the eastern region the suggestion of J. W. Roberts,

General Superintendent Transportation, Pennsylvania Rail-

road, has been found to check fairly well against the facts

and is as follows:

1. Determine the average number of cars of each class on the lines

of a railroad daily during each of not less than twelve (12)

months within which the supply of cars available for distribution

among local orders was insufficient to meet such demands, by
dividing the sum of the number of ears on lines of each of two

(2) days, namely, the 1st and 15th of each month as shown by
location statements, by the number of location statements in-

volved.

2. Determine the daily shortage of each class of cars on lines of

railroad, during the period to which result obtained by employ-

ment of Detail 1 of formula applies, by subtracting from the

average number of cars required daily to apply on local orders

the average number of cars furnished daily as indicated by car

distribution record, and multiplying that result by the average

time (per car) required for complete movements of cars of the

class involved, applied on local orders.

3. Add the result obtained by employing Detail 1 to result obtained

by employing Detail 2 of the formula.

4. Combine results for different classes of cars obtained by employ-

ment of Detail 3 of formula, to determine the total number of

freight cars which should be owned (or controlled otherwise).

Application of formula to one railroad and to one class

of cars:

(o) Average number of box cars on the lines of

Railroad "A" during each of twelve (12)

months within which car shortages obtained. . 16,000

(b) Average number of cars required daily to fill

local orders during the period referred to in

Item (a) 600
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(c) Average number of cars available daily to ap-

ply on local orders referred to in Item (&)... 400

(d) Average daily shortage of ears to apply on

local orders per Item (6) 200

(e) Average time (days) per car required for com-

plete movement of cars applied on local orders,

per Item ( £» ) 7

(/) Average number of cars which should have

been on the lines daily to have completely

satisfied local orders, per Item (b) (7 days X
200 cars) 1,400

(g) Total number of cars required to meet the full

demand of commerce (16,000 plus 1,400) 17,400

5. If the remainder obtained by subtracting an average surplus of

empty cars on lines daily during a period of not less than twelve

(12) months from the average total number of such ears on lines

daily during the same period is a number less than the number

of cars owned, the number of cars owned is excessive.

Conversely, if the remainder so obtained is a number greater

than the number of cars owned, the number of cars owned is

deficient.

Examples

Excessive ownership

(a) Number of box cars owned
(b) Average number of box cars on lines daily

during a period of not less than twelve (12)

months
(c) Average surplus of empty box cars on lines

daily during the period referred to in Item (6)

(1200-300), 900 (cars in excess of proper
(1000-900), 100 quota)

1000

1200

300

Deficient ownership

(a) Number of box cars owned
(b) Average number of cars on lines daily during

a period of not less than twelve (12) months
(c) Average surplus of cars on lines daily during

the period referred to in Item (b)

(1500-300), 1,200 \ (cars in deficit of

(1200-1000), 200/ proper quota)

1000

1500

300

Pursuant to a resolution of the Association of Railway

Executives, on July 1, 1920, the Advisory Committee of that
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body had prepared a report on "the number of cars each

railroad should provide, divided into classes of open, box,

refrigerator, stock cars, etc. This information, compared

with what they have provided, will show to what extent

each carrier has fulfilled its duty,"

The committee classified the roads into originating, de-

livering and bridge or pass-over lines, and terminal, or belt,

companies and short lines, and considered the matter under

four prevailing principles, it being agreed that the

originating and delivering roads only should be obligated

to furnish equipment. About four per cent of the total

stock of cars are in use constantly on terminal lines, belt

lines, short lines, industrial railroads, etc.

(a) The debit balance of per diem for each class of equip-

ment. This would concentrate new purchases in the debtor

roads.

The Bureau of Railway Economics has very kindly pre-

pared for me statements of the hire of equipment balances

of the Class I roads for the years 1908-1919, both inclusive

(see Figure 57). While these figures include also hire of

locomotives, passenger cars, work and floating equipment,

and so affect the gross amounts, the proportions are such

that the amounts stated seem fairly to reflect the balance

of rentals for freight car equipment alone. These records

show that of the 182 railroads, 54 were in 1919 actually,

and for the other years generally, creditor roads; that 67

railroads Avere debit roads paying rentals in sums less than

$100,000; that 34 were debit railroads paying rentals in

amounts between $100,000 and $500,000, while 27 were debit

railroads paying rentals in excess of $500,000, and in an
amount equal to 81 per cent of the whole. Of the $35,100,-

080 debit balance, 14 roads paying rentals in excess of

$1,000,000, each paid in the aggregate $20,771,840, or 59.2

per cent of the whole. These debtor roads should supply

themselves with 104,944 additional cars as the growth of the

traffic requires increase in equipment, and until that is done
the creditor roads should buy no more cars.

By way of an aside I may suggest that a study of Figure
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57 shows that except for the period of the war, when there

was an abnormal eastbound movement and business banked
up at the Atlantic ports awaiting ships, the complaint so

often made by the Western Lines of abuse of their equip-

ment by the Eastern Lines is not justified. In the six years,

1908-1913, both inclusive, the debit of the Eastern Lines was

$49,067,978, of the Western Lines $46,072,507, while the

credit of the Southern Lines was $10,404,248. Interpreting

these figures in the light of such knowledge as we have of the

matter it seems likely that the east paid the west an excess

of perhaps 10 per cent on balance. Certainly this was amply
made up in the superiority of the cars the east contributed

as well as in their excess carrying capacity.

Fig. 57.

—

Class I Roads—United States

Hire of Equipment—Net Balance ^

Years. Eastern Southern Western United States

(Fiscal year)

.

(Calendar year)

.

1908
1909
1910
1911
1912
1913
1914
1915
1916
1916
1917
1918
1919

Dr. $3,
Dr. 10,

Dr. 7,

Dr. 9,

Dr. 9,

Dr. 9,

Dr. 12,

Dr. 13,

Dr. 22,
Dr. 26,

Dr. 32,
Dr. 18,

Dr. 17,

815,233
011,952
408,633
331,256
185,632
,315,272
124,701
342,172
279,165
390,184
631,763
025,884
810,079

$1,119,
557,

2,560,
2,029,
1,217,
2,920,
2,046,
1,783,
4,551,
8,113,

13,897,
1,760,

Dr. 594,

720
573
022
106
137
690
489
.447
,240
,815
,783
781
961 Dr.

$4,042,
5,802,
9,201,

10,335,
8,331,
8,357,
5,260,
5,514,
3,651,
2,727,

49,
3,122,

16,695,

$6,738,291
15,257,267
14,050.378
17,638,047
16,300,452
14,751,702
16,.338,706
17,073.264
21,379,133
21,004,354
18,684,470
13,142.449
35,100,080

> Years 1908 to 1914, inclusive, cover all equipment. Years 1915 to 1919, inclusive,
cover freight cars only. Latter figures not obtainable prior to 1915.

Neither does a review of the incidence of per diem earn-

ings bear out what the committee describes as the "disad-

vantage and perhaps impossibilities" of using as a basis of

determining the obligation of ownership the per diem debit

balances; on the contrary, the large debits are fixed upon
the large originating roads.

(&) Past practices: As the purpose was to correct abuses

due to past practices, they could be availed of only as dis-

closing the full details of the things to be corrected.

(c) On a combination of originating tonnage and per diem
balance.
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In 1918 the Interstate Commerce Commission reports

show

:

Tons of freight originated 1,263,265,890

Revenue ears owned 2,323,262

Tons handled per car per year 548

Tons per car, average load 26.6

Times per car loaded in year 20.6

Time required for round trip, days 17.8

Average daily tonnage 3,461,002

Average number of cars used daily to

handle tonnage originated 130,112

Were the ownership of cars to be fixed upon the basis of

tonnage originated, 17.8 cars would be required for each

car of freight originated daily supposing it to be loaded at

the average of 26.6 tons per car.

Giving weight to the matters affecting the movement

:

1. (a) Ratio between traffic originated and handled varjang with

the originating road, delivering road, bridge road.

(&) A differential where tonnage originated is predominant in

any one commodity.

2. The movement of the cars (miles per car per day).

3. Loading per car.

4. Other items of operating efficiency.

The committee concluded that "when, generally speak-

ing, traffic conditions are equal or on an average, or when
not influenced by an unusual proportion of some single or

group of commodities, such as coal, ore, or steel, a fair pro-

portion of per diem balance may be said to be that with

90 per cent, or 75 per cent of cars owned for the originating,

and 110 per cent, or 125 per cent, for the receiving line,

the business of the various lines should be handled without

car shortage. ... If a road owns sufficient equipment to

care for tonnage originated in turning time of 17.8 days

and has less than 90 per cent general, or 75 per cent special,

equipment on line, its quota may for present purposes be

considered as having been filled."
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The committee submitted the following formula:

1. (a) Determine class of road

:

(1) Bridge.

(2) Originating.

(3) Delivering.
^

(b) Develop any predominating traffic conditions.

2. Figure cars owned to each car loaded and determine whether

short of, or over, average.

3. If short, how much, per car loaded.

4. Per diem balance—apply the difference above 90 per cent

(or 75 per cent) or 110 per cent, as the ease may be, as

a percentage increase in total responsibility.

Where tonnage originated, as applied to present ownership

of cars, and the per diem balance both indicate a road

to be short of its ownership requirements, other things being

equal, that measure which is the higher will be considered

as applicable. Frequently special factors may influence con-

clusions.

5. Determine, if practicable, whether any special feature,

such as:

Traffic increases.

Bad order.

Slow movements.

Light loading.

Capacity and condition of present ownership, affect

conditions and apply in general conclusions.

All these discussions, and the formula itself, ignore the

variety of practice in the carrying capacity of the cars and

the difference that may obtain in the length of line, though

this last is subject to some correction.

The committee also discussed the question of special

equipment, and the formation of car holding companies and

pointed out that while there are numerous matters to be

solved in such an arrangement, there are also many ad-

vantages, among which are the following:

(a) Avoidance of the necessity of undertaking to compel a

particular line to increase its equipment.

(b) The creation of a floating volume of equipment, trans-

ferale in accordance with the requirements of traffic.

(c) Advantage of a supply of cars, increasing flexibility in car
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handling, as such cars will not be found by Car Service

Rules, This appeals directly to shippers.

{d) The formation of a common-owned nucleus which can be

increased from year to year, in accordance with the necessi-

ties and as part or all of the railroads may elect thereafter.

(e) While it is realized that a special inspection force may be

required to supei*vise the arrangements with the various

railroads for heavy repairs and rebuilding, these common-

owned cars operating in a pool will offer the advantages

of possibility of maximum use. They will effect reduction

in caiDital investment for transportation, together with

transportation advantages and economy from the use of

pool cars. Efficiency in the use of Pullman equipment,

and particularly refrigerators, under present handling is

emphasis of the actual advantages from such method of

operation.

From a consideration of the several suggestions above

set forth, and of the general interests of the traders and

the railroads, it would seem that the matter might be ap-

proached along the following lines

:

1. The terminal lines, belt lines, short lines and industrials using

about four per cent of the car equipment may be relieved of

any obligation to furnish them, except that industrial roads should

furnish cars for the industrial service of their owners, and the

more important terminal and belt lines for their fuel coal supply.

2. Where the originating line is offered by its shippers traffic of a

special seasonal character that will not annually employ in its

transport the use of at least 500 cars, the originating line will

not be required to furnish such cai's but may call upon its con-

nections for them. There is among both transportation and traffic

officers a recognition of cases that would require the uneconomical

provision of equipment by the originating line to meet a special

line of seasonal or unusual traffic, and a genuinely cooperative

spirit is evident to meet such situations.

3. Where there is a demand for special equipment of unusual char-

acter, such as cable cradles, gun carriages, etc., the originating

line should furnish the equipment.

4. Holding companies should be formed to handle special equipment

for traffic requiring refrigeration or ventilation in large well-

defined regions, as the California citrus fruit business, the Florida

green vegetable business, etc., the investment to be roughly pro-

portional to the mileage made on the contributing roads.
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5. The 67 lines paying less than $100,000 on debit balance could

probably equalize their position by providing themselves with a

standard form of open top equipment to be used, for the most

part, in handling their fuel coal. To the extent that this will

not substantially redress the situation of the 34 lines paying debit

balances of from $100,000 to $500,000, and as to the remaining

27 lines, they should provide themselves with the additional equip-

ment needed as indicated by their originating tonnage.

After the situation had been brought into balance along

these lines, and sufficient experience had been had under

it, it should again be reviewed, full statistical information

having meanwhile been collected. While there is no direct

relation between the revenue to be derived by its owner from

the rental of a car and that which may be obtained from

its earnings as a vehicle of transportation, yet its commercial

value for purposes of traffic is the primary reason for its

existence.

The profit may be lost if the car is not on hand when
needed to supply the transportation, and this loss may be

exaggerated by the fact that a car belonging to the owner
of the line, which has lost the freight earnings, may actually

be in the possession of a rival road, and thus be used to

secure a profit which rightfully should have come to the

owner.

The longer a car is away from home when business is

good, the greater is the probability of loss of such traffic

to the owner.

In the consideration of such matters can anything be

added to what has already been so well said in other con-

nections?

As for me, I, myself, Jiave now for a long time ceased to

look for anything more beautiful in the world, or more inter-

esting, than the truth; or at least, than the effort one is able

to make towards the truth.
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Now the gist of the thing is this

:

Be silent, be calm, be alert;

Be there on the day,

And precisely, exactly, obey.

Anonymous.



THOMAS NEWCOMEN
1663-1729

NO PORTRAIT IS KNOWN TO EXIST

"{'•'MBVy

James Watt
(1736-1819)

Richard Trevithick
(1771-1893)
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175. Development of Steam Transport.—The importance

of an adequate appreciation of the modernity, the magnitude

and the significance to us of the development of steam trans-

port would seem to justify a brief review of its genesis. Dr.

Dionysius Lardner points out in his book Railway Economy,

that under Julius Caesar, 100 B.C.-44 b.c, communication

was made by paved roads between the capital of the empire

and the chief towns. These colossal works were not paths

rudely prepared for the action of the feet of horses and the

wheels of carriages by merely removing the natural asperi-

ties from the surface of the soil; they were constructed, on

the contrary, on principles in some respects as sound and
scientific as those which modern engineering has supplied

—

forests were felled, mountains excavated, hills leveled, valleys

filled up, chasms and rivers spanned by bridges, and marshes

drained, to an extent which would suffer little by comparison

with the operations of our great roads of modern times. On
the fall of the empire, they were, for the most part, destroyed.

Arthur Young, who traveled in Lancashire near the close

of the eighteenth century, says

:

I know not in the whole range of language terms sufficiently

expressive to describe this infernal road. Let me most seriously

caution all travelers who may accidentally propose to travel this

terrible country to avoid it as they would the devil, for a thousand
to one they break their necks or their limbs by overthrows or break-
ings down. They will here meet with ruts, which I actually measured
four feet deep, and floating with" mud, only from a wet Summer.
What, therefore, must it be after Winter? The only mending it

receives is tumbling in some loose stones which serve no other pur-
pose than jolting a carriage in the most intolerable manner.

421
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In 1763 there was but one stage coach between Edinburgh

and London. This started once a month from each of these

cities. It took a fortnight to perform its journey.

Even so late as 1750 almost the whole land-carriage of

Scotland, and of several parts of England, was conveyed

on the backs of pack-horses. A moderate-sized horse would

weigh about 1000 weight (1120 pounds). We maj^ reckon

his muscular exertion divided into eight parts, seven of which

are required to urge his own weight forward and one that

of the load. A horse of average force, working for eight or

ten hours per day, cannot transport on his back more than

200 weight (224 pounds) and he can carry this at the rate

of 25 miles a day over an average level country. "Where

goods were transported by wagon the speed was not only

intolerably slow but so expensive as to exclude every object

except manufactured articles of light weight and small bulk

in proportion to their value. The experience of carters showed

that in wagon transport over the better roads a horse must

be allowed for each ton of goods transported and that with

this power a wagon may travel 20 miles a day. The carter

between Selkirk and Edinburgh, a distance of 38 miles, re-

quired a fortnight for his going and returning, while the

rate between Liverpool and Manchester was 40 shillings a

ton, or 15 pence per ton mile.

In the coal districts eight bolls of coal, equal to 1700

Weight (1904 pounds) was the regular load for a horse with

a cart, or wain, upon the common roads.

The introduction of railroads as a substitute for common
roads at New Castle-on-Tjue took place between the years

1602-1649, probably a considerable time prior to the latter

period. By 1750 there was scarcely an important mine but

had its accompanying railroad. The most of the railroads

descended in the direction the goods were to be conveyed,

affording an easy draft to loaded carriages, and the descent

was never so great but the empty carriages could be easily

dra\vn up the acclivities, see Figure 59. The only motive power
for a long time after the introduction of railroads was horses,

and as long as the wooden rail continued in use, the general
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load for one horse was 19 bolls, or 4200 weight (4704 pounds).
When the wood-way was plated with iron, a horse was
enabled to take a chauldron-wagon, containing 5300 weight
(5936 pounds) of coals, exclusive of the weight of the
wagons.

The next improvement was the adoption of iron rails

(about 1767) when the load of the horse was increased to

nearly double the quantity heretofore taken upon the wooden
rail (or to say 9400 pounds) which also led to a complete
change in the disposition of the road.

In 1789 William Jessop made a wonderful forward step

by abandoning the flanged rail and bringing in tlie flanged

wheel.

The history of the arts and manufactures affords no
example of any invention, the credit for which has been

claimed by so many different individuals and nations, as that

of the steam engine. The account which follows has been

compiled from a variety of sources, but I have relied largely

upon the authoritative work of R. L. Galloway, The Steam

Engine and its Workings.

The use of steam power definitely marks the transition

from the old to the new industrial relation. The efforts to

give practicality to a philosophical idea were pursued over

a long series of years by many talented and skillful men,

but among them all are recognized as outstanding the names

of Newcomen, Watt, Trevithick, Fulton and Stephenson.

The use of a vacuum in lifting water as cmi)loycd in

the common suction pump had been understood from the

earliest times and the action was explained by the dogma

that "nature abhors a vacuum." That the air is possessed

of weight, was, until comparatively modern times, unknown

even to the philosophers. Galileo seems to have been tlic first

to understand it and after his death in 1641 his pupil,

Torricelli, continued his experiments and dclcrmincd its

weight by balancing mercury in a vacuum tube. The dis-

covery excited wide interest and, in 1650, Otto Van Gucricko

invented an air-pump for the purpose of producing a vacuum.

The scientific method of study by means of observation and
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experiment was then obtaining many zealous adherents and

the possibility of utilizing this new force for useful work

received much attention.

The cylinder and piston, now so familiar, was, from the

first, the favorite apparatus for experiment. Hugghens, in

1678, exploded gun powder to produce a vacuum under the

piston, allowing the atmospheric pressure above the piston

to perform its work. He got no further than to lift some

1600 pounds to the height of five or six feet by the explosion

of a small quantity of gun powder, enough to fill a thimble.

The difficulty lay in obtaining a continual repetition of the

force. Papin, an assistant of Hugghens, after many ineffec-

tual trials of gun power, undertook to produce the vacuum
by the use of steam. Papin was able to demonstrate a great

principle though he produced no useful machine, but from

his time the engine ceased to be a gun powder-and-air-engine

and became a steam-and-air-engine. With this came a further

change. The speculations of the philosophers had put men of

another class—workers in brass and iron—in possession of

the scientific principles upon w^hich a new motive engine

might be constructed.

Thomas Savary, a military engineer, had designed a fire

engine using the expansive force of steam to produce the

vacuum upon which he had obtained basic patents on July

25, 1698, running for 35 years, and from which he expected

great things as a mine-draining machine. It did not, how-
ever, fulfill expectations.

176. Newcomen.—Thomas Newcomen was a native of

Dartmouth in Devon. He renewed the development of the

atmospheric engine and brought forward his improvements
under the protection of the Savary patent, though the ma-
chines were of wholly different classes.

Having given several years to the perfecting of the engine,

he installed one near Dudley Castle, Wolverhampton, in 1712,

engravings of which are still in existence. The cylinder was
a large air-pump barrel made of brass ; the piston a circular

brass disc on the upper side of which a leather flap was
secured, kept soft and air-tight by means of water, a few
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inches in depth, lying constantly upon it. The engine
actuated a gigantic pump handle or working-beam which
communicated the pull of the piston to the pump rods; the

weight of the pump-rods in turn brought back the piston to

the top of the cylinder, on the admission of steam below,

placing it in equilibrium. To lift the piston fresh steam
was introduced below it at every stroke of the engine to be

in turn condensed by the introduction of cold water into the

inside of the cylinder. The condensing water and the water

of condensation were drawn off through a sinking or eduction

pipe issuing from the bottom of the cylinder. To prevent

wind-logging through accumulation of air in the cylinder,

a snifting-valve (so named from the noise it made) was

applied, which, opening upwards, and sitting in a little cup

filled with water, admitted of air being blown out while

preventing the entrance of external air. A self-acting gear

made the engine to work entirely by itself. In working, on

the piston arriving at the top of its stroke, the regulator

or steam-valve required to be closed, and the injection-cock

to be opened immediately afterwards. A vacuum was then

formed by the condensation of the steam, and the piston was

driven down to the bottom of the cylinder (open at the top

end) by the pressure of the atmosphere. As the piston

arrived near the end of the down-stroke the injection-cock

required to be closed and the regulator to be opened im-

mediately afterwards, whereupon, steam being admitted into

the cylinder, the piston was placed in equilibrium, and the

weight of the pump-rods in the pit brought it again to the

top of the cylinder, and this was affected by a bu()y-api)aratus

that continued to be used for many years. The engine near

Dudley Castle is stated to have made 12 strokes a minute,

and to have raised 10 gallons per stroke from a depth of

150 feet. The pumps were in two lifts of 75 feet each.

This cylinder and piston engine, the invention of New-

comen, though marketed under Savary's patent, combined

power and safety in a remarkable degree. The mine operators

quickly appreciated its advantages and a few years saw it

in use for draining mines in all parts of the Kingdom. It
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was now possible to open up and work, by the help of these

engines, collieries which could not be worked before.

Newcomen is stated to have died of a fever in London

in 1729, after a fortnight's illness. He had lived to see his

invention widely introduced, and on all occasions with the

greatest success. He would doubtless have received more

of the preeminent distinction to which he was entitled dur-

ing his lifetime, had he not acquiesced in his great invention

being allowed to pass for an improvement upon Savary's

engine.

Henry Beighton, an engineer, constructed a table of

dimensions of engines for raising water from given depths,

modifying some of the arrangements of the machine itself.

John Smeaton, the celebrated civil engineer, conducted

a series of experiments, from which he deduced rules for

the best proportions of the parts of atmospheric engines,

and, in 1772, he constructed a table embodying the results,

and giving the best proportions for engines of all sizes up to

72 inch cylinders, with a special view towards promoting

economy of steam.

As regards the machine itself, its mechanism remained

almost exactly in the condition given to it by Newcomen,

until the date of its transformation into the modern steam

engine by the genius of Watt. During this interval, how-

ever, great changes occurred in the materials used in the

construction of the engine and its appendages; its size was

largely increased; its use much extended. Being single-act-

ing, little success attended the various efforts which were

made to derive a rotary motion from the reciprocating move-

ment of the engine.

By 1770 more than 100 engines had been installed at

collieries in the Newcastle-on-Tyne district, and, while many
had worn out and been given up, 57 were working. Some
60 engines had been installed in the metalliferous mines of

Cornwall, the excise tax on coal having been remitted.

Smeaton computed that 5,590,000 pounds of water were

raised one foot by the consumption of one bushel (84 pounds)

of coal. His improved engine is stated to have raised 9,450,-
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000 pounds one foot by the consumption of a bushel (84
pounds) of coal. One that he built for installation at Chace-
water, Cornwall, had a cylinder 72 inches in diameter, worked
with a nine-foot stroke, and made nine strokes per minute.

The average pressure on the piston was 6.72 pounds per

square inch. It had three boilers, each 15 feet in diameter,

one placed beneath the cylinder and one on each side of the

engine-house. The working-beam of this engine was built of

20 fir beams, two in width and ten in depth.

177. Watt.—James Watt was born at Greenock, in Scot-

land, on January 19, 1736. Educated in the academies of

his native town, at 18 he went to Glasgow to learn the trade

of a mathematical instrument maker; after a year he went

to London where he worked for a year, returning to Glasgow

in August, 1756. Being neither the son of a burgess nor

having served a regular apprenticeship, he was prohibited

from setting up a workshop within the city limits, but finally

opened one within the college enclosure and became "mathe-

matical instrument maker to the University." In the winter

of 1763 he was given for repairs a small working model of

Newcomen's engine. The boiler, though apparently quite

large enough, was unable to supply sufficient steam, and Watt

proceeded to investigate the matter, to find that a very large

proportion of the steam consumed was lost by its condensa-

tion against the cold sides of the cylinder. Step by step,

in a truly scientific manner. Watt mastered the various prob-

lems connected with the use of steam and, in 1765, set about

the employment of a separate vessel for the condensation

of the steam.

This solution of the problem satisfied every demand ; the

cylinder might be kept as hot as was desired and the con-

denser as cold as was necessary with no waste of steam, and

a satisfactory vacuum. The immense economy wliicli would

result from such an arrangement was self-evident.

In order to preserve the cylinder at a maximum tcmpcrn-

ture, Watt determined to exclude the cxtc-nal air from it,

and to surround it with steam in a closed case. Wlicn the

vacuum was created under the piston, the steam, acting upon
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the top of it, drove it to the bottom of the cylinder, the

piston rod working through a stuffing-box in the steam ease.

Watt was a poor man, so he entered into partnership with

Dr. Roebuck, one of the founders of the iron works which

had recently been established at Carron, near Falkirk, for

the manufacture of iron with mineral coal. The terms of the

partnership were that Roebuck was to pay a debt of £1000

owed by Watt and all the expense of a patent and further

experiments, in consideration of which two-thirds of the

property in the invention was assigned to him. On January

5, 1769, the memorable patent for "a new method of lessen-

ing the consumption of steam and fuel in fire engines" was

obtained. Subsequently in May, 1775, an extension of the

monopoly for 25 years was obtained. Dr. Roebuck became

insolvent and none of his creditors regarded Watt's engine

as worth a farthing. Among his debts was the sum of £630

due to Matthew Boulton of Soho near Birmingham. He took

up Roebuck's share in the engine patent by releasing him

from this debt and by engaging to pay him a further sum of

£1000 out of the first profits derived from the engine, and

about a year later Watt took up his residence at Soho. The

superiority of Watt's engine over Newcomen's in power and

economy of fuel was soon demonstrated and the success of

the invention assured.

In 1800, the depth of tin and copper mines was 1020 feet

and of coal mines 894 feet ; by 1880, the English were work-

ing tin and copper at depths of 2118 feet and coal at depths

of 2808 feet. A century ago (1781) it was considered a great

performance to land a load of 600 weight of coal from a

depth of 600 feet in two minutes. A colliery in the anthracite

region of Pennsylvania (D. & H.) might be instanced where
from a depth of 845 feet a load of 9800 weight of coal is

now landed in 25 seconds.

By April, 1776, they had two engines in use and orders

for engines began to arrive from Cornwall. So rapid was
the adoption of Watt's engine in Cornwall that in the short

space of five or six years all the engines in the country had
been altered, with but one exception. In the colliery districts
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the atmospheric engines were much more slowly superseded
—a few were in service as late as 1881.

Watt was fully alive to the boundless field which existed

for the application of an engine capable of producing a

regular rotary motion. His engine was still only a single-act-

ing machine. He determined to apply the steam below, as well

as above, the piston (a vacuum being at the same time pro-

duced on the opposite side) thus making the engine work
equally in both directions, or in other words, double-acting.

This form of engine he patented on March 12, 1782. This

was the crowning improvement of the steam engine; from

having been almost exclusively confined to raising water it

now entered upon a career of world-wide utility. Watt
patented his sun and planet wheels October 25, 1781, his

parallel motion April 28, 1784, and later his throttle-valve

and governor-crank, piston packing and indicator. It may
help us to appreciate how recently this mighty change took

place if we reflect that one of Watt's early engines (of

modernized design, however) is said by the ''London Engi-

neer" of July 8, 1921, to be still at work at Messrs. Cobbs'

Brewery, at Margate.

The invention of the double-acting engine by Watt, in

1782, and the facility with which the machine could now be

applied to produce continuous rotary motion, was a great

stride toward the solution of the problems of steam locomo-

tion and steam navigation. Watt himself saw the possibilities

and covered them in his patent of April 28, 1784, not so

much with any intention of taking up the subject, as in order

to prevent himself from being anticipated by others.

William Murdock, a highly ingenious Scotch mechanic,

the inventor of the oscillating cylinder, and the slide-valve,

besides many other ingenious devices, was the Superintendent

in Cornwall for Boulton and Watt. In 1784 he made a

working model of a high-pressure locomotive engine, which

performed well. Watt's remonstrance, "In the meant inio

I wish William could be brought to do as we do, to mind

the business in hand," had the desired effect of bringing

Murdock to abandon the steam carriage experimentB.
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To the last Watt employed steam of a pressure of not

more than one or two pounds above the pressure of the atmos-

phere, but the vacuum was produced under the most favor-

able conditions, giving a piston pressure of 13 pounds. He
had mastered the difficulties of employing steam of a higher

pressure but objected to it for the danger which he feared

would attend its use.

Watt thoroughly understood all the principles involved

in the development of the steam engine and left it very much

what it is to-day; the things since added being conspicu-

ously the substitution of more direct modes of connecting

the piston with the crank, the high steam pressure, the use

of the multiple expansive power of steam, the superheating

of the steam to enable its use in a dry state and at a high

temperature. In a wonderfully short time the application

of steam was developed from a theoretical idea to an almost

perfect practice, the most prominent of its properties being:

its high expansive force; its condensation by the abstraction

of its temperature ; its latent or undeveloped heat ; and the

inverted ratio of its pressure to the space which it occupies.

The great success of Watt 's engine led to various attempts

to construct engines of different forms, with a view to the

evasion of his patents. Among these were the compound,
or double-cylinder engine, of Jonathan Hornblower, and
the direct-acting or inverted cylinder engine of William Bull,

against both of whom lie sustained actions for infringement,

recovering $200,000 for arrears of patent dues.

The partnership of Boulton and Watt had proved a re-

markably happy one. The wealth and influence, the energy
and tact of Boulton were invaluable complements to the in-

ventive genius of Watt. On the expiration of the' term of

25 years, during which they held the monopoly of the inven-

tion, the partnership was dissolved, Boulton and Watt retir-

ing from the business and handing it over to their sons.

178. Trevithick.—Richard Trevithick was born April 13,

1771, the son of a mine manager, who bore the reputation
of being one of the best informed and most skillful captains
in the mines of the Camborne District, Cornwall, and was
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himself trained as an engineer. Upon his marriage in 1797,
he became a near neighbor of Watt and Murdoek, and was
undoubtedly familiar with the experiments of the latter. In
the year 1800, immediately after the expiration of the Watt's
patent, Trevithick was actively engaged in the introduction

of his first high pressure engine, or ''puffer" as it was called

in contradistinction to the noiseless condensing engine, dis-

charging its steam without condensing and directly into the

atmosphere.

On Christmas Eve, 1801, Trevithick 's first steam carriage

was started along the high-road, with about seven or eight

passengers, going off "like a bird." It went half a mile

up the Beacon Hill, and the next day ran a mile, both

journeys being terminated by accidents. On March 24, 1802,

Trevithick and Vivian obtained a patent for improvements

to steam engines and their application to propelling carriages,

etc. In 1803 a second engine ran about a mile. It had a

cylinder five and a half inches in diameter, with a stroke

of two and a half feet ; carrying 30 pounds of steam it worked

50 strokes to a minute. Subsequent trials in London were

brought to a close by the frame of the engine getting a twist,

the carriage was sold for what it would bring, and Trevithick 's

attempts to introduce steam carriages on common roads ended.

In 1804 he renewed his eiforts, this time on a raik'd road,

with an engine working 40 strokes a minute, four and a half

feet stroke, eight and a quarter inch diameter of cylinder,

weighing with water included, about five tons. It hauled,

in five wagons, 10 tons of iron and 20 men, nine miles in

four hours and five minutes, the maximum speed being five

miles per hour. The weight of the engine broke many of

the tram-plates, which were of cast iron. Imperfect as this

first locomotive engine was, with its single-cylinder and fly-

wheel, its failure was due to the weakness and rouglmcss of

the tramroad rather than to defects in the engine itself.

In May, 1805, Trevithick built a locomotive engine for

Blackett, of Wylam, but for some cause that gentleman did

not take it. Notwithstanding the courage and ingenuity he

displayed in connection with the introduction of the high-
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pressure steam engine and the locomotive, Trevithick's impa-

tience and impetuosity proved fatal alike to his fame and

fortune.

On April 10, 1811, a patent was granted to John Blenkin-

sop, coal-viewer, covering the use of a rack rail fixed in the

center of the railway, or forming part of the rails on one

side. He had the firm of Fenton, Murray and Wood, of

Leeds, build the engine for him. It began running on

August 12, 1812, continued in use many years, the first in-

stance of the regular employment of locomotive engines. The

engine, with two eight-inch double-acting cylinders, weighed

five tons, and drew 27 wagons, weighing 94 tons, on a dead

level, at three and a half miles per hour ; when lightly loaded

it traveled at ten miles per hour and did the work of 16

horses in 12 hours. It cost £400. Blenkinsop's engines were

still used on the Middleton Colliery Railway in 1831.

"Within less than a year after the introduction of Blenkin-

sop's engines, three different methods of effecting steam

locomotion were patented by others. On December 30, 1812,

a patent was granted to William Chapman, a civil engineer

of Durham, for the use of a chain extending along the center

of the railway and secured at both ends. The engine was
designed to pull itself forward, with its load, by turning a

grooved wheel around which the chain was wound so that

the wheel could not turn without traveling along the chain.

On March 13, 1813, William Hedley, of Wylam, a coal-

viewer, was granted a patent, which included several methods
of increasing the tractive power of locomotives. On May
22, 1813, a patent was granted to William Brunton of Derby,

engineer, for propelling or drawing carriages by means of

certain levers or legs.

In this year, 1813, three locomotives, each acting on a

different principle, were set to work upon three different

colliery railways on the north side of the river Tyne. Messrs.

Chapman's chain engine, on Heaton Colliery Railway, was
found liable to get out of order, the chain giving rise to great

friction, on which account it was soon abandoned; Hedley 's

smooth-wheeled engine, on Wylam Colliery Railway, at first
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went badly, the obvious defect being lack of steam. In a

second engine the fire-tube was returned through the boiler;

it regularly drew eight loaded coal wagons, at the rate of

four or five miles per hour. This year, after many trials and
alterations, the "Puffing Billy," provided with two cylinders,

was placed in service, and after a long career of usefulness

lasting until June 6, 1862, found a resting place in the

Kensington Museum. These Hedley engines satisfactorily

demonstrated that no further aid was necessary than that

supplied by the adhesion of the wheels to the rails. On the

Kenton and Coxlodge Colliery Railway one of Blenkinsop's

engines was put into service on September 2, drawing 16

chauldron-wagons loaded with coal, a total of 70 tons, at a

rate of three and half miles per hour.

Brunton's curious machine, which he termed a "mechan-

ical traveler," was also fitted up this year on the Newbottle

Colliery Railway but this mode of haulage being found in-

convenient and objectionable, its use was abandoned. Its

step was 26 inches long. With a steam pressure of 40 or 45

pounds per square inch, it was propelled at the rate of two

and one half miles per hour.

From 1801 to 1825 some 28 railroads were built, ranging

from two and one-half miles long to 40 miles long, this last,

the Stockton and Darlington, the first to be built for the

general service of the public.

For a considerable number of years few improvements

of much note were effected in locomotives and, even as late

as 1827, its fate still hung in the balance. On many railways

the use of the locomotive had been abandoned in favor of

rope haulage, and while they were continued in use on the

Stockton and Darlington Railway the principal haulage of

that line was performed by horses. As yet locomotion by

steam had not achieved much success; an efficient form of

engine remained to be invented.

At this juncture, Timothy Hackwoi-th, a hi-rhly ingenious

mechanic, manager of the working dcpartincnl of tiic Stock-

ton and Darlington Railway, designed an engine in which

he introduced important modifications, whereby tlic power
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and compactness of the smooth-wheeled locomotive were much

advanced. He was a native of Wylam and took part in the

building of the "Puffing Billy." Departing from the then

usual plan of having two upright cylinders working on dif-

ferent shafts, Hackworth inverted his cylinders, and placing

them on opposite sides of the boiler, applied their connect-

ing-rods to actuate the same axle-tree. At the same time he

adopted the return fire-tube which had been used by Trevi-

thick and Hedley, instead of the straight flue employed in

Blenkinsop's and Stephenson's engines, and by throwing the

escaping steam into the chimney through a narrow orifice,

he greatly augmented the force of the steam blast and con-

sequently the rapidity of combustion in the furnace. This

engine, which was a six-wheeled coupled engine, the "Royal

George," built by Hackworth in 1827, was the first of a new
type, and the nearest approach to the modern locomotive of

any engine that had yet been built.

179. Fulton.—In steam navigation a smooth and level way
was supplied by nature. Here Watt 's engine, in its most per-

fect form, could be employed without alteration. James Rum-
sey, of Virginia, in 1785, and again in 1787-1788, exhibited a

boat publicly on the Potomac River and succeeded in propel-

ling it against the current at the rate of four miles per hour.

His method of propulsion was by the use of a hydraulic jet,

drawing in the water at the bow and forcing it out at the

stem. He went to London, induced a wealthy American
merchant resident there to finance him, and in February,

1793, placed a vessel on the Thames, attaining a speed of

four knots an hour. Unfortunately, he died suddenly in the

midst of his experiments.

Almost, if not quite, as early in the field was John Fitch,

of Connecticut, who, on September 27, 1785, laid before the

American Philosophical Society at Philadelphia, a descrip-

tion, drawing and model of a machine for working a boat

against a stream by means of an endless chain of float boards.

A vessel built by him was tried successfully on the Delaware
River on July 27, 1786. The following year he put a boat
on the Delaware River, attaining a speed of six miles per
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hour and running between Philadelphia and Burlington. By
June, 1790, improvements had been made, which gave the
boat a speed of eight miles per hour. In this service the

boat must have run between two and three thousand miles,

but apparently the company was losing money all the time,

since after the vessel was laid up in the autumn, it was not

again used. The advances made by Fitch were very great,

but he was unable to build a boat large enough or an engine

light enough for the work.

Robert Fulton, artist and engineer, an American by
birth, had spent some time in Europe, where he was
a student of Benjamin "West. He became much inter-

ested in the design of a submarine, and believing that he

had found an excellent mode of taking a purchase on the

water, he essayed to apply the Watt engine to the movement.

Pulton, in his relation with Livingston, paralleled the for-

tunate association of Watt with Boulton. Chancellor Robert

R. Livingston had become deeply interested in the subject

of steamboats, conducting some experiments and procuring

an act, in March, 1798, vesting in him the "exclusive right

and privilege of inventing all kinds of boats which may be

propelled by the force of steam or fire on all the waters

within the territory or jurisdiction of the State of New York

for a term of twenty years from the passing of the act, upon

condition that he should within a twelve-month build such

a boat the mean of whose progress should not be less tlian

four miles per hour." (This act was subsequently extended

in 1803 and 1807.) In November, 1801, Livingston arrived

in Paris as the Minister Plenipotentiary from the United

States to France, and shortly afterwards was brought in

contact with Fulton. He informed the latter of what had

been attempted in America and of his resolution to resume

the pursuit on his return, and between them it was aj^rccd

to embark on the enterprise.

Some steamboat experiments were made by Fulton on tho

Seine in 1803, and on the 6th of August of that year, ho

ordered an engine from Soho, intended for a larger vessel

to be built in America. The diameter of the cylinder was
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24 inches, with a stroke of four feet. The principal parts

of the enpiine were made and forwarded in 1805. The vessel,

the paddle-machinery, and the subordinate parts of the

engine, were designed and executed by Fulton himself. The

vessel, which was named the "Claremont," was launched in

the spring of 1807. It was 133 feet long, 18 feet wide, and

nine feet deep. Shortly after being fitted with its machinery

(on August 11, 1807) it made a trip from New York to

Albany, running the distance of 150 miles in 32 hours, and

returning in 30 hours. In September, 1807, it was advertised

as a regular passenger boat between New York and Albany.

There is very little new under the sun in the sense of

complete and unanticipated inventions. What Fulton did,

and the credit should be accorded, was to make steam

navigation practicable and to give it a direction which has

ever since been followed. To mention as the off-spring of his

genius the first workable submarine torpedo boat, the first

commercially practicable steam vessel and the first steam

propelled warship, is to place him among the giants of the

engineering profession.

180. Stephenson.—Christopher Blackett's property, the

Wylam Colliery, was one of the oldest in the north of

England. It was laid down between the colliery at Wylam
and the village of Leamington, four miles down the Tyne
Valley, where the coal was loaded into barges and fToated

down to New Castle to be transferred into boats for London.
Here Robert Stephenson was employed as a fireman in the

pumping station, and here, in sight of the railroad, in a
house on the north bank of the River Tyne, about half a

mile east of the village of Wylam, to him and his wife
Mabel, on June 9, 1771, George Stephenson was born, the
second son of a family of six. The boy went to work as

a "picker" to clean the coal of stones, bots and dross. By
his industry and ability he improved his position step by
step. At 15 he was working a twelve-hour shift as a fire-

man and at 17 was an engineman of the stationary engine.
It was not until after this that he went to night school
and learned to read. At 21 he was in charge of an engine
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at Willington Ballast Hill Colliery, and there married on
November 28, 1802. Here was born his only son, Robert,
on October 16, 1803. In 1806 Stephenson went to Montrose
to run one of Boulton and Watt's stationary engines. By
1813 he was engine-wright, or, as we now say, mechanical
engineer, at Killington High Pit and other collieries belong-
ing to Lord Ravensworth and partners, a company known
by the name of the "Grand Allies." He greatly improved
the mine machinery, and, independently of Sir Humphry
Davy, invented a safety lamp to protect the miners against

the dangers of fire-damp (carbureted hydrogen gas). He
had studied diligently the principles of mechanics and the

laws by which his engine worked and had learned mathe-

matics from a neighbor at night. Here, at Killington,

Stephenson built his first locomotive, "My Lord," or, as it

was locally called, the "Blucher," which was put in service

on July 27, 1814. Following the design of Blenkinsop's

engine, he employed a cylindrical boiler of wrought iron

with an internal wrought iron fire-tube passing through it;

two vertical cylinders of eight inches diameter and two

feet stroke let into the boiler, with crossheads and connect-

ing-rods to work the propelling gear, but using the smooth

wheels. It drew, exclusive of its own weight, efght loaded

wagons, weighing altogether 30 tons at the rate of four

miles an hour and thereafter worked regularly.

In 1823 Stephenson was appointed Chief Enginoor of

the Stockton and Darlington Railway, long called the

"Quaker Line" since all the original shareholders were

members of the "Society of Friends," making the location

surveys, superintending the construction, designing all the

details of track, structures and equipment and opening the

road to trafBc on September 27, 1825, the first railway built

to serve the general public as a common carrier.

In his testimony before the Parliamentai-y Committee

urging a charter for the Liverpool and Manclicstcr Huihvay,

Stephenson stated that he had entire charge of the steam

engines at Killington in 1813, and had superintended the

railways connected with the numerous colHorios of the
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*'Grand Allies" from that time downwards. He had laid

down, as superintendent, the railways at Burraden, Mount

Moor, Springwall, Bedlington, Helton and Darlington, be-

sides improving those at Killington, South Moor, and

Derwent Crook. He had constructed 55 steam engines, of

which 16 were locomotives. Some of these had been sent

to France. Some had been in service over 11 years. When
the act was finally passed bringing into existence the Liver-

pool and Manchester Eailway, Henry Booth, the leading

spirit of the enterprise, was elected secretary and treasurer

and the chief executive officer, and George Stephenson, chief

engineer. Although the road was only 30 miles long, the

construction was heavy and most formidable. Stephenson

planned all the details of the line, designing the bridges,

machinery, engines, turntables, switches and crossings and
was responsible for every part of their construction. Among
other great works was a tunnel a mile and a half long from
the station at Liverpool to Edge Hill, worked by hoisting

cable, a deep cut at Olive Mount two miles long, in some
places 100 feet deep, through red sandstone; the Sankey
Viaduct, a brick structure of nine arches, 50 feet span each,

the Eainhill "Skew bridge" believed to be the earliest

example of an oblique arch constructed in masonry, a most
remarkable work and still standing, more than 60 other

bridges, and finally the crossing of Chat Moss, a peat bog
or swamp some four miles wide, which nearly involved the

enterprise in disaster. In the softest places rude gates or

hurdles some eight or nine feet long by four feet wide,

interwoven with heather, were laid in double thickness,

their ends overlapping each other, and upon this floating

bed w^as spread a thin layer of gravel, on \vhich the sleepers,

chairs and rails were laid in the usual manner. In form-
ing the embankment the pressure of the bog turf caused
a copious stream of bog water to flow from it and when
completed the bank looked like a long ridge of tightly
pressed tobacco leaf. The compression of the turf was such
that 670,000 cubic yards of raw moss formed only 277,000
cubic yards of embankment at the completion of the work.
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Double sets of laborers were employed, the night shift work-
ing by torch and fire light.

The directors had prepared a very careful estimate of

the traffic that the line might expect to secure, and on
January 12, 1829, adopted a minute in which they fixed

it at 800 passengers, 1900 tons freight, 3750 tons gross

weight, Liverpool towards Manchester, and 800 passengers,

2100 tons, 3950 tons gross weight, Manchester towards

Liverpool, and these gross weights included the passengers,

the freight, the carriages, the wagons and the empties.

It having been decided, after much consideration, to

work the railway wdth locomotives, a competition was

arranged for, conditions laid down, and a purse of £500

offered. Booth says, "multitudinous were the schemes pro-

posed to the Directors for facilitating locomotion. Com-

munications were received from all classes each recommend-

ing a new power, or an improved carriage ; from the profes-

sors of philosophy down to the humblest mechanic, all were

zealous in their offers of assistance, England, America and

Continental Europe were alike tributary. Every element,

and almost every substance, were brought into requisition

and made subservient to the great work. The friction of

carriages was to be reduced so low that a silk thread would

draw them, and the power to be applied was to bo so

vast as to rend a cable asunder. Hydrogen gas and high-

pressure steam, columns of water and columns of mercury,

a hundred atmospheres, and a perfect vacuum ;
machines

working in a circle without fire or steam generating power

at one end of the process and giving it out at the other;

carriages that conveyed every one its own railway; wheels

within wheels to multiply speed without diminishing power,

with every complication of balancing and contra-vailing

forces to the ne plus ultra of perpetual motion."

The day set for the trials was October 6, 1829, at Rain-

hill, a suburb of Liverpool. One and one-half miles were

measured off, a stake set at either end of the course and

one in the middle, and at all three timekeepers were posted.

A grandstand had been erected and there was a large con-
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course of people. One-eighth mile was allowed at each

end for getting up and slackening speed. The distance

was to be traveled backwards and forwards ten times, mak-

ing a total run of thirty miles and for each trip a flying

start was to be made. A further condition of the trial was

the time in which steam was raised from cold water. Out

of a considerable number of engines constructed in different

parts of the country in anticipation of this contest, many
could not be satisfactorily completed by the day of the

trial. Five were presented; one, the "Cycloped," weighing

three tons, worked by a horse in a frame, was not admitted

to competition as not coming under the specifications. At
the preliminary trials held on October 6, the "Rocket"
performed the journey drawing a single carriage with 30

passengers. The "Perseverance" could not attain the

specified speed and was withdrawn. The "Novelty" was
tried on October 10, and on the third round the joints of

the boiler gave way and it was withdrawn. It was tried

again the next day and again broke down. This engine" was
built by Braithwaite and Ericson. Ericson afterwards came
to this country and during the Civil War built the armored
turret "Monitor." The "Sanspareil" was overweight but

was allowed to compete, was tried on October 13, and on
the ninth round broke down owing to the pump going

wrong and frightening the driver, and was withdrawn.

The "Sanspareil" afterwards ran on the Bolton and Leigh
line until 1844; was then sold to a colliery near Chorley
and did duty 19 years as a winding and pumping engine

and is now in the South Kensington Museum.
The '"'Rocket," tried on October 8, was designed by

George Stephenson, the original drawings being made by
T. L. Gooch. In 1823 George Stephenson had formed a
partnership with his only son, Robert Stephenson, Edward
Pease, Thomas Richardson and Michael Longridge under
the firm name and style of "Robert Stephenson and
Company," erecting a plant at New Castle, and here under
the personal direction of Robert Stephenson the "Rocket"
was built. Steam was raised from cold water in a little
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less than an hour and it performed the trial journey twice:

the first time in 2 hours, 4 minutes and 8 seconds; the

second time in 2 hours, 6 minutes and 49 seconds. Its great-

est speed was 29 miles per hour ; its slowest 11.5 ; the average

of the first trip 13.4 and of the second 14.2 miles per hour.

It pulled 13 long tons weight in two wagons, the live load

of stone weighed 9 tons, 1000 weight, three-quarters, 25

pounds (long ton measure), the total moving weight being

17 tons. The engine pulled the cars in one direction and

pushed them in the other.

The award was made to the "Rocket" on October 14.

This locomotive which inaugurated the era of fast trans-

portation and made possible an industry that has revolu-

tionized society and commerce, remained in service on the

Liverpool and Manchester Railway until 1837, when it was

sold to the Midgeholme Railway, near Carlisle, where it

was once driven four miles in four and a half minutes, or

at the rate of 53.3 miles per hour. It is now in the Patent

Museum at South Kensington, London, England.

The "Rocket" was a four-wheeled engine not coupled,

and weighed a little less than four and a half long tons.

The tank carried 700 gallons of water and 800 weight of

coal. The firebox was three feet high and two feet wide, the

arrear over the grate bars being six square feet, with water

legs, the sheets three inches apart, the area of surface exposed

to the radiant heat of the fire, or that surrounding the fire-

box, was 20 square feet, the cylindrical boiler was three feet

in diameter and six feet long, and had 25 copper tubes

one-eighth inch thick and in four rows, from the top row

down, numbering four, six, seven and eight, the surface ex-

posed to the heated air or flame from the firebox passing

through the tubes or what was then called the communicated

heat was 117.8 square feet, the two cylinders 8" X IGVs"

were inclined and on an angle of 45 degrees, and coupled

to a single pair of drivers, the leading wheels; the drivers

were 56 inches in diameter, the two safety valves (one placed

where it could not be reached by the engine driver) were

set at 50 pounds pressure.
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It is generally stated that the "Rocket" owed its

supremacy to the forced draft, but it will be seen that the

"Sanspareil" also used this method of exciting the fire, it

being the invention of its builder Hackworth. The great

improvement, and that which made possible the advances

of subsequent years, was the increase of evaporating power

by the employment of numerous tubes of thin metal and

small diameter. This idea was not original with Stephenson

but was suggested to him by Henry Booth. Thus the

"Rocket," weighing only four and a half tons, had an

evaporating surface three and a half times greater than the

old engines weighing seven tons and upwards, while its fuel

consumption was but 40 per cent of theirs. The value of

this improvement was at once recognized. By means of the

multitubular boiler and the improved blast-pipe arrangement,

steam could now be generated with great rapidity and

economy in the locomotive, enabling a higher rate of speed

and power to be obtained than had previously been thought

of. An important factor in working the locomotive was the

mechanism employed to distribute and control the steam

—

the valve gear. The several forms of the earliest days were

superseded by the "hook-motion" until that, in its turn,

yielded to the "shifting-link" of Stephenson. The success

which attended the use of steam locomotion on the Liverpool

and Manchester Railway inaugurated the modern railway

system. Immediately after these experiments, engines were

made of greater weight and consequently of greater power.

By May 29, 1832, such had been the improvement of the

locomotives that the "Samson," weighing on two pairs of

drivers connected, 10.09 long tons, with cylinders 14" X 16",

driving-wheels 54 inches diameter, steam pressure 50 pounds,

tender weighing 7 long tons, drew a train of 50 loaded

wagons, net weight 150 long tons, gross weight, including

wagons, engine and tender, 240.37 long tons, at a speed be-

tween terminals of 12 miles per hour.

It will be of interest, too, to see the use made of the

engines in those days. On the Liverpool and ]\Ianchester

Railway, where the first commercial train handled was loaded
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with American cotton, for the half year ending December
31, 1833, the best six engines made the following mileage:

Mileage Best Six Engines for Six Months

Engine Six months At a rate for

the year of

Jupiter
Saturn
Sun
Etna
Ajax
FireQy

Average

16,572
18,678
14,552
17,763
11,678
15,608

33,144
37,356
29,104
35,526
23,356
31,216

15,975 31,951

Lieutenant Peter Lecount, in his book A Practical Treatise

on Railways, publislicd in Edinburgh in 1839, gives the

following interesting statement of the cost of freight trans-

portation by the various means then in vogue:

The comparative cost of the different modes of transit is, under

all circumstances, strongly in favour of railways. For instance, in

wagons travelling 2^2 miles an hour, the cost of each ton, per mile,

for goods, is about 7%d., of which nearly 3d. is the cost of horsing.

In vans traveling at 4 miles an hour with lighter goods, the expense

is nearly Is. per ton, per mile, the horsing costing rather above

4d. of this sum. The expenses of four-horse stage coaches, vary

from £4 to £5 per lunar month, i3er double mile, according as their

rate of traveling varies from 8 to 10 miles an hour; their hire and

repairs cost 2y2d. per double mile; the duty is 3d. per double mile;

and the horsing is 2s. The coachman and guard are seldom paid

except by the passengers, say 10s. 6d. per week for them at the

outside; and for tolls and incidental charges 6d. per mile; being'

a large allowance. The tolls on the Holyhead road, one of the best

in England, are not quite 4d. per mile, for a four-horse coach. This

gives Is. 9d. expenses per single mile, whilst the returns will be

2s. 6d. per mile. From this calculation we have excluded the charge

for parcels, etc., leaving it to go, with the allowance for incidentals,

to the support of the office establishments. The coaches which ran

between Birmingham and London, prior to the opening of the rail-

way, charged £2, 10s. inside and £1, 10s. outside, the distance being

108 miles and after the opening £1, 10s. inside and 17s. outside.

Our computation of coach profits we know is under the mark. The

cost of this mode of travelling is about 3d. per passenger per mile,
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or ^Js, per ton, takinij 12 passengers and their luggage to a ton.

In canal carriage, the cost varies from 3d. to 5d. per ton per mile,

ill the lly boats going at the rate of 4 miles an hour; and by slow

l)oats, from J Vid. to 2d. per ton i)er mile, at the rate of 2Va miles

an hour. The passenger boats, going 10 miles an hour, charge from

Id. to lYid. per passenger, per mile, or from Is. to Is. 3d. per ton

of jtassengers, per mile.

The cost of carriage, l)y railways worked Avith horses, is from
1^ 2<1- to 2d. ]ier ton, ]>er mile, for heavy, and 3d. to SVsfl- f<^i' light

goods, and from Id. to V/^d. jier passenger, per mile, or from Is.

to Is. Od. per ton of passengers, per mile. Those worked by locomo-

tives charge about the same for goods, and rather more for pas-

sengers, or from 1^2^. to 2V^d. per mile on an average. These latter

charges however are too high. The resistance by the several modes

of transit, is, for railways, 8 lbs. per ton; canals, 2% lbs. per ton,

at 2^/2 miles velocity, 7 lbs. at 4 miles, 40 lbs. at 9 miles, and GO lbs.

at 11 miles, Avhich is the greatest hitherto attained. Turnpike roads'

waggons, 70 lbs.; vans, 71 lbs. at the before mentioned velocities;

and coaches, 80 to 88 lbs. at from 8 to 10 miles an hour.

In whatever light we view the question, no other mode of transit

can be put in competition with railroads, except the very slow car-

riage of heavy goods on canals. But this is not fair comparison,

as speed must be taken into account as well as price; and we have

no hesitation in saying that upon well managed and economically

conducted railroads, goods of every kind can be carried, with proper

l)recautions, quite as cheap as by any canal, and with three times

the sj)eed at least. A great deal remains to be done in tliis depart-

ment of locomotive transit, and the question cannot be decided on

any railway with certainty, till it has been some time in operation,

and the mode of working and maintaining it, and of economizing
the locomotive power expenses, are reduced to a well regulated

system.

During the construction of the Delaware and Hudson
Canal Company's railroad, John B. Jcrvis was chief engi-

neer and Horatio Allen resident engineer, both later to

hold very distinguished positions in railroad development.

In 1827 Allen was sent to Europe in search of professional

information on railroad matter. He was commissioned to

take charge of the contract for the iron and to purchase
three locomotives for the Delaware and Hudson Company,
the first ever ordered and brought to this country. The
order for the engines was placed with Foster, Rostrick and
Company of Stourbridge, about 15 miles west of Birming-
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ham. The first of the locomotives, the "Stourbridge Lion,"

was shipped from ];iverpool on the sailing vessel "John
Jay" on April 8, .1829, arriving in New York about the

middle of May. It was landed at the wharf of the "West

Point Foundery Company at tlie foot of Bcaeh Street, now
Pier 26, Hudson River, was blocked up in the yard and
steam put on. About the first of July, it was sent up the

Hudson River to Rondout, transferred to a canal boat,

arriving at Ilonesdale—the end of track—early in August.

The locomotive was set up by Horatio All (in and alone he

stood upon its platform on the first experimental trip,

August 8, 1829. His hand opened the throttle-valv(! upon

the engine that turned the first driving wheel in America,

running up the track two or three miles and back, and

repeating the performance several times, so that the "Stour-

bridge Ijiori" was in operation in America two months be-

fore the "Rocket" won in competition at liainhill. The

engine developed nine horse-power at moderate speed, the

boiler was 16.5 feet long, steam pressure 40 to 50 pounds,

and there were two cylinders each of 3 feet stroke. It was

calculated to propel 60 to 80 tons at five miles per hour.

Th(! railroad was built by bringing the surface of the

road])ed to as perfect a level as possible, or incline as the

eas(; might be. Square blocks of wood, or shicpers about

six feet long, were laid two or three feet apart across the

tracks; upon these two long strips of wood six or seven

inches wide and about five inches deep, were fastened by

pins, parallel to each other and about four feet apart.

Upon these wooden rails was spiked a projecting round

molding of wood and the wheels were hollowed out like a

pulley to fit upon the round surface of the molding. Jervis

says that the locomotive worked very well and no doubt

M^ould have done good service, had the trestle work (of

which th(!re was a large; portion on the road) been sufficient

to sustain the weight of the engine in working. It was

the intention to have engines of one and a quarter tons

on a wheel at the heaviest, but the builders of the engine

at 1lia1 lirric bad Utile cxpfrienec, and when the machine
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was constructed it was found to have nearly two tons on

a wheel, and this the road was not designed for. The

"Stourbridge Lion" is now at the Smithsonian Institute at

Washington, D. C.

The first American locomotive built for actual service

was called the "Best Friend of Charleston." It was built

by the West Point Foundery Company from designs by Peter

Cooper and put in service on the Charleston and Hamburg
Railroad, South Carolina, in January, 1831. On June 17

following, the boiler exploded, because of the negro fireman

sitting on the safety valve. In 1831 Horatio Allen

designed for this road the first eight-wheel engine, and in

August, 1832, Jervis put in service on the Mohawk and

Hudson Railroad the first locomotive, the "Brother

Jonathan," with a bogie truck, the object being to have a

leading truck under the front part of the locomotive to

assist in sustaining the weight of the boiler and in giving

direction to the locomotive in running around curves, a

plan later universally adopted as indispensably necessary

in engines of eight or more wheels, and especially upon the

sharp curves of American railroads. Few devices have had

more far reaching results on the social life of our people

than the bogie truck in our locomotives, passenger and

freight cars.

The city of Baltimore is at the head of navigation on

the Chesapeake Bay. When its trade Avith the Ohio and
Mississippi Valleys was threatened by the construction of

the Erie Canal in New York and the Public Works of

Pennsylvania, it sought to protect it by the construction

of a railroad, affording what was then a new mode of

conveyance.

The books for subscription to the stock of the Baltimore

& Ohio Railroad were opened on March 20, 1820, and closed

on March 31, when 22,000 persons had subscribed to

$4,178,000 of the capital stock of the company. This was
at a time when the population was about 70,000 and the

aggregate of the real and personal wealth only $25,000,000.

Few projects have been launched since which overshadow
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this beginning of the Baltimore & Ohio Railroad from the

standpoint of its relative magnitude, or of the courage,

persistence and dogged determination of the community;

which undertook it.

The cornerstone of the enterprise was laid amid public

rejoicing by the venerable Charles Carroll of Carrollton,

a director of the railroad, then 91 years old, the only surviv-

ing signer of the Declaration of Independence. The last

rail was laid on Christmas Eve, 1852. On January 1, 1853,

the road was opened to its projected terminal, Wheeling,

on the Ohio River. A gala function, at which there were

appropriate and public ceremonies, was held on the twelfth

of that month, and at the banquet held to celebrate the

occasion, John H. B. Latrobe, the attorney; of the company,

said:

In 1836, the Baltimore and Ohio Wagon Company, with a capital

of $200,000, one-fourth paid in, transported goods between Wheeling

and Baltimore. One wagon departed and arrived daily, with a load

weighing 2^/^ tons, and occupied eight days upon the road. In 1853,

the Baltimore & Ohio Railroad is opened with a capital of $12,000,-

000, all paid in; to complete the work would increase the capital to

$20,000,000. The journey would be reduced to a day and a half,

the engine will weigh 12^/2 tons and will haul at 12 miles per hour

300 tons' gToss weight.

Well might Latrobe say:

We speak of the array of a conqueror ; where Is there a conqueror

like steam? Its panoply, too, is of iron; man has made it not less

than mortal, as it performs the work of 100,000 of men's hands,

and, as it is impatient of delay, it rushes through the bosom of the

hills, its white and feathery plume is the ensign of daring, a courage,

that treads its way through the forest, or climbs the side of a moun-

tain, and a power which, while it may find its comparison in the

crest of Henry IV at Ivry, is the precursor of the triumphs, not

of war but of peace, as they build up the fame, not of heroes, but

of the people. That the fruition of these hopes will disappoint no

reasonable expectations, but surpass them all, who of us can doubt?

The practical value of the historical sense is the intelli-

gent anticipation which it fosters. History should be an
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illumination of the mind, not something worse even than

a burden on the memory. It should afford the best pro-

tection against the blind optimism which discounts every

disagreeable fact as having no more than a casual and
transitory significance and accepts every agreeable fact as

the expression of an irresistible force for good. It should

teach us, too, the significance for the race of its gifted

individuals. Bagehot, the economist and historian, writing

over 60 years ago, declared that there were not more than

30,000 well educated persons in Great Britain; that is,

persons who could think accurately and think for them-

selves. Would it be an exaggeration to say that to-day there

are 50,000? It is to these that we are indebted for the

steadiness and consecutiveness of progress but it is to the

genius of a few hundred individuals, among the thousands

of millions who have lived, that we owe all the inspirations

of philosophy, music, art and literature, all the benefactions

of science, discovery and invention.

181. The Engine.—The whole matter of locomotive con-

dition, handling and mileage, is a prime transportation

device. Too light locomotive mileage is readily corrected

by the withdrawal of power, while the knowledge of a

reserve stock in "white lead" and in the best of condition

to be drawn upon as emergency or traffic increase demands
is a solid comfort and reassurance. The association with

the mechanical people to avoid delaying movement because

of repairs, the lack of or character of the repairs and the

satisfactory movement both on the road and in the yard,

which with the number of locomotives to be kept in service

are in the personal control of the transportation officer,

gives interest and variety to his work and vigorously tests

his character and capacity.

The life of the locomotive in service has three phases:

(1) it may be in the hands of the transportation forces

in yard or road service, and this is its only useful period;

(2) it may stand idle in the roundhouse O.K.'d for service

by the maintenance of equipment forces but awaiting use;

a locomotive lying idle from 12 to 24 hours is a sheer trans-



MOVEMENT AT TERMINALS 449

portation loss, not an uncommon experience; or (3) it may
be in the hands of the maintenance of equipment forces

being prepared for housing or service, or undergoing neces-

sary repairs. Economy requires that every effort should

be made to avoid unnecessary repairs and to expedite those

that are necessary w^hile prosecuting them with the mini-

mum possible interference with service.

182. Movement at Terminals.—The engine housing or

preparation involves a group of Maintenance of Equipment
men who work about what are called the engine dispatching

facilities. Let us follow the locomotive in its journey from

the time it arrives from the road until it is out of the engine-

house and on the dispatch track waiting for its next trip.

It is the practice on The Delaware and Hudson to have the

locomotive left on the ash pit by the engineman, with its

boiler full of water, cylinder cocks open and brakes applied.

The engineman makes out a work report of the repairs

necessary and notes any peculiarities in the action of the

locomotive during the trip. After the fire is cleaned, which

takes from 45 minutes to one hour and 15 minutes, the

locomotive is moved to the coal dock and coal taken, re-

quiring five to ten minutes, dependent on whether coal

supply is mixed (consisting of 30 per cent bituminous and

70 per cent anthracite) or sandwiched in layers. The loco-

motive is then advanced to the penstock and tank filled

with water and sand taken, which takes approximately five

minutes. At major terminals tools are then removed and

taken to the tool house and the locomotive is further

advanced to the wash track, where it is washed by the D.

& M. system which consists of a mixture of hot water and

oil sprayed on by air pressure and requires 15 minutes.

As paint appears worn, fresh coats are applied so that in

the course of six months a locomotive is practically com-

pletely repainted ; in this way the engine always presents a

clean, neat and attractive appearance. On roads using

bituminous coal it is the usual practice to leave the locomo-

tive with a full tank of coal and to fill the sandbox before

placing on ash pit. If a washout is duo, the fires are
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dumped. Where inspection pits are installed they are

placed in advance of the ash pits. Where such a^dvance

inspection is not made, the hostler then puts the locomotive

in the roundhouse Trhere a thorough inspection of all parts

is made, and repairs done as reported necessary by the

engineman or found necessary by the inspector. When
ready for service the fact is reported to the Yard Master's

office. When the locomotive is ordered for service it is

taken by the hostler, the tank filled with water, and the

fire tools, engineman 's tool box, and a supply of engine and

valve oil placed on the engine. The engine crew reporting

finds the locomotive ready except inspection of flue sheets,

oiling around and trimming of fires.

The repairs divide into two classes, "running repairs,"

made in the roundhouse and undertaken practically every

time the locomotive is brought in, and ''general overhaul-

ing," undertaken at intervals of from 12 to 15 months,

when the locomotive is withdrawn from service and placed

in the back shop. The annual cost of these two classes of

repairs, when averaged over the life of the engine, is about

equal. The wear on the several parts of the locomotive

is not uniform and there are times when this general over-

hauling can be postponed for from three to six months by
a withdrawal for minor repairs that may be made in four

or five days. With a properly organized force of sufficient

strength and with a proper equipment of facilities and tools,

the average time daily required at home terminals for the

running repairs is three hours, and one hour at turn-around

points.

The work done in the roundhouse, as may be indicated

by its cost, is of very great importance. Here wheels are

dropped to replace broken or worn bearings, cylinder and
rod packing renewed, crossheads lined, rods bushed, etc.

The boiler is each twelve months subjected to hydrostatic

test at water pressure 25 per cent above Avorking steam

pressure and a thorough examination made of the interior

as far as possible. At fixed intervals, varying from each

trip to 30 days, the locomotive is washed out, all boiler
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plugs removed, tubes washed and scales and deposits re-

moved. A roster is kept both of locomotives so handled,

and of the dates of those due for handling within 30 days.

The hydrostatic test should be made in from 4 to 24

hours, dependent on whether or not the full removal of

jacket and lagging over the casing sheet is made, and the

number of broken bolts discovered. The washout period,

with the use of warm water, should not exceed three hours.

If the roundhouse foreman reports to the yard office

Sy2 hours after he receives it at home terminal and 11/2

hours at turn-around terminal, as he should be able to do,

that the locomotive is "O.K." for service, any additional

delay is placed unmistakably upon the transportation forces.

If v/e follow the locomotive through the back-shop in its

general overhauling, we find various repairs made every

15 months while others are spread over a period as long

as 30 years, as shown on Figure 29. As a consequence the

expense involved varies considerably. The locomotive is

composed of about 15,000 pieces, each replaceable, and when

properly maintained is at all times as efficient as when

turned out by the builder. The old form of accounts,

"Repairs" and "Replacements," reflected the true state

of facts; whereas, the present form, "Repairs," "Deprecia-

tion" and "Retirements," obscures the facts, at least where

these machines are in sufficient number to make the work

rhythmical or recurring in regular ratio without disturbing

the gross amount of one year compared with another.

Under good practice the time the locomotive is held in the

erecting shop for general classified repairs will ordinarily

be 21 working days, and, with firebox or boiler renewal, 28

working days.

When locomotives are stored, the fires are dumped,

joints broken, pipes drained, stack covered, all parts cleaned

and greased (white leaded), all cocks left open, fhe cab

boarded up and the locomotive placarded "Stored."

Yardmasters should give the terminal locomotive move-

ment more direct supervision ; the road foreman of engines

strict attention to the duty of locomotive crews; and the
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trainmaster, or his assistant, personal supervision of road

crews. Direct communication should be maintained be-

tween the offices of trainmaster, yardmaster and roundhouse

foreman, concerning the terminal movement of engines. A
telegraph operator is kept on duty at the office of the

roundhouse foreman and there is direct railroad telephone

connection between his office, the yard office, erecting shop,

ear repair shop, the passenger station and the freight depot.

The handling of power should be watched:

1. To see that no interiniptions take jilace in the movemeut
between terminals, including yard movements. The time of

the train on the road is affected by the character of the train

dispatchers', the number of telegraph offices and the distance

between them, and the supply and arrangement of the other

train movement facilities. The largest road mileage of loco-

motives is obtainable when the most business is offered.

2. To expedite the movement of the incoming train to the

ash pit and the roundhouse at terminals where locomotives

using bituminous coal have to be completely cared for, the

time of detention in the roundhouse should not exceed 2^/^

hours, and the time between ashpit and roundhouse 45 minutes

where the work includes coaling, and 35 minutes where it

does not, a total of 3 hours and 15 minutes. At intermediate

points and small terminals where no facilities for complete

repairs are provided, the time in roundhouse should not exceed

IV^ hours, and the time between ashpit and roundhouse, 45

minutes, a total of 2 hours and 15 minutes.

Where anthracite is used the actual time from arrival of

the locomotive at the ashpit at home terminal until it is ready

for the next trip is about 5 hours or fi'om the aslipit to the

roundhouse about IV2 hours' inspection and rejjairs 3 hours

and supplies 20 minutes.

3. The movement of locomotives to and from trains in yards

is an important factor in the utility and availability of power.

If the roundhouse is adjacent to the yard, 15 minutes would

be a liberal allowance for the movement. If one or two

miles distant but connected by a running track, 15 minutes

should be sufficient; but if the main tracks have to be used,

30 minutes may be required. Often economical practice may
involve changing yard crews at an outlying point to avoid

the delaj' involved in bringing the locomotive to the round-

house and returning it for service.

4. To reduce the detention in the roundhouse.
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5. To expedite the movement between the roimdhouse and the
outgoing train, the yard master should anticipate by not less

than two hours the time trains will be ready, and not wait
until they are made up before ordering locomotives. Trains
should be made up, brakes tested, and train ready to leave

at time set. There should be a minimum of 2 hours call for

engine crews. The locomotive should be on hand 30 minutes
before the time fixed for departure of train. Cabooses should

be put on trains by yard engines, thereby avoiding delay

incident to backing train to caboose. The time consumed by
locomotives in waiting for trains at terminals is likely to

average not less than 31/2 hours or 12 per cent of its life.

This should permit of substantial reduction.

A study of Figure 63 will show how vital is the effect of

the round-house and its accompanying engine dispatching

facilities. They may well engage much of the time and at-

tention of the transportation officer. The ability to take

care of locomotives promptly is in busy times the ability to

prevent blockades.

183. Movement on the Road.—The manner in which en-

gines are crewed exerts a powerful effect upon the economical

use of this power.

(a) Assigned Power.—The one-man-one engine practice

has many supporters. It is claimed that the locomotives

present a better appearance, are more skillfully handled, use

less fuel, that the men take more interest in the machine and

in its work, report defects more carefully and frequently, that

the locomotives give a greater mileage between shoppings,

and that total expenses for repairs are reduced. On the other

hand the mileage of the locomotive per annum is restricted,

and the capital investment for added engine equipment in-

creased. Few enginemen care to make more than 26 trips per

month, and, if one did, pressure would be brought to bear on

him to prevent it by those Avho believe in "making jobs."

This limits the mileage for the year to say about 28,000 en-

gine miles, according to the length of the division. Where

the earnings run high the Brotherhoods often fix a limit of

20 trips per month.
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(h) Swings.—In "swing runs" two men are regularly-

assigned, each to one of two locomotives, while a third man

runs alternately first one and then the other locomotive,

"swinging" from one to the other.

(c) Links.—The link is such a combination of crews and

locomotives in a series of runs as will tend to produce the

maximum economical mileage of locomotives.

The "link system" is the quite customary practice in Eng-

land but is little used in this country. Its distinctive feature

is that there should be a greater number of crews working

with a lesser number of locomotives, and that any one link

shall not comprise the entire number of crews on one division.

It is an intermediate practice having many of the advantages

of either extreme, and avoiding some of their drawbacks. It

increases the engine mileage and by monthly n.tating shifts

offers an opportunity of equalizing the pay and working con-

ditions of all the men in each link. In passenger service and

for "fast freights" the link system is especially convenient

and should be more widely used than it has been in this

country. As against the regular assignment, increase in engine

mileage of as much as 25 per cent is frequently obtained. Its

simplest form is in "swing runs." More elaborate arrange-

ments cover, say, nine enginemen to six locomotives and other

combinations in great variety and offer a fine field for thought

and ingenuity.

(fZ) Running the Rounds.—In "running the rounds," or

the "first-in-first-out" system, the crew is not assigned to a

particular locomotive or group of locomotives, but takes the

one assigned when called. The principle of the system is that

the next engine crew in order shall take the next engine in

order, and thus, by having engine crews in sufficient number

to keep the locomotives in constant use, more service can be

got from the engines. This practice calls for a high degree of

oversight of the locomotives and their movement at terminals,

but by having more crews than locomotives secures the great-

est mileage obtainable from the locomotives and the system

is especially adapted to heavy traffic. It makes possible the

*' white leading" or laying up of surplus power or its transfer
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to other divisions where needed and the distribution of the

work assignable equally among the crews. It is likely to

yield an increase in locomotive mileage of more than 33 per

cent over the regular assignment and the increase may run

as high as 50 per cent. Under this practice the roundhouse

inspection and repair work requires to be brought to a high

state of efficiency and the discipline of the crews in reporting

as to the condition of the locomotive and repairs needed

must be carefully followed up. The economy will amply jus-

tify a considerable increase in the inspection force.

Paine sums up pretty well the views of those who favor
* 'pooling." During the first half century of railroading the

locomotive was regarded with some superstition, if not with

awe ; it was the fashion to marry it to one man for life ; no one

but the familiar engineer was thought to understand the

caprices of the petted machine, no one else could get her to

pull a heavy load or a quick train ; he only knew the springs

of action, and when he was tired the engine stopped. These

foolish notions found defenders for a long time after they

were seen by sensible men to be mistaken, on the ground that

the sentimental regard of the engineman for his own loco-

motive would cause him to maintain it in a more perfect con-

dition than could be attained in any other way.

To conserve investment capital, we should get every hour's

work out of it we can ; if the locomotives are out on the road

earning money they will not need so much enginehousc room

as if housed during the half or the greater part of their

existence. Now that locomotives are built more for business

and less for show, it is only necessary to place them over the

steam pipes, in cold weather, to clean the machinery of ice,

so that it can be thoroughly wiped ; if thus properly attended

to by the hostler, they will not then suffer any damage from

exposure. It is better for boilers to be kept constantly warm

rather than to be frequently cooled, because when cooled they

suffer contraction and conseqcnt strain. It will also result in

saving fuel to keep from growing cold a locomotive which

comes off the road hot, unless it is to stand too long. The

quantity of coal required to fire up a cold boiler will keep a
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hot one warm a long time. The locomotive should be main-

tained in such good order that any man can run it successfully

who can run a locomotive at all.

There is more frequent necessity for the renewal of the

smaller parts of the locomotive than there should be; the

breaking down of the locomotive while on the road occurs

oftener than is creditable to our constructors or our Master

Mechanics. "When a locomotive is sent out to take a train it

ought to run through without hindrance from defects in ma-

chinery. Nor can many of these defects longer be overcome

by the engineman, owing to the great weight of the parts.

There is no doubt that rotation, first-in-first-out, will produce

the most wide-awake set of men, the smartest competition

among them, the fairest apportionment of labor, and the surest

readiness for every emergency. By the adoption of the first-

in-first-out method of engine dispatching, the Pennsylvania

Railroad increased the annual mileage per locomotive from

19,244 miles in 1870 to 27,644 miles in 1881.

The economy of fuel consumption is so important that it

should be secured by all possible means. Many roads have

tried successfully the payment of premiums to the engineman

and fireman for the savings they effect when compared with

a fixed and reasonable standard of performance.

184. Engine Rating.—In considering the use to be made
of the road locomotive the first thing to be determined is its rat-

ing in hauling capacity. The work to be done by a locomotive

in moving a train is in overcoming resistance of various kinds.

1. Speed, the time that a train unit may occupy a given

length of track.

2. Acceleration—bringing the train from standing to road

speed.

3. Gravity, affecting the combined weight of car and load.

4. Curvature.

5. Resistance of the car considered as a vehicle.

6. Weather conditions.

(a) Low temperature, increasing the radiation from the

boiler, cylinders, etc., and reducing the effective

steam power.
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(b) Snow, increasing flange resistance.

(c) Condition of rail due to falling leaves, rain, frost,

sleet, grease, etc., reducing adhesion.

(d) Side and head winds.

The first four items are combined in the engine "rating,"

the last in modifications and departures from the "rating,"

authorized by the superintendent or train dispatcher.

(a) Tractive Power.—The force used in moving the loco-

motive is the expansive power of steam. While generated in

the boiler and used in the cylinders, it is utilized at the point

of contact of the driving wheels with the rails. It is exerted

upon the piston and augmented by the length of the stroke

and varies with the size of the driving-wheels. This force,

usually spoken of as tractive power, was first formulated by

Pambour as

:

d^Lp
T

D

or square the diameter of the piston in inches; multiply this

by the length of the stroke in inches, multiply the sum thus

obtained by the mean pressure of steam per square inch

(usually taken as 85 per cent of the rated boiler pressure)

and divide the result by the diameter of the drivers in inches.

In using this formula the tractive power given is that devel-

oped by both cylinders of a single expansion engine.

(&) Adhesion.—But this tractive power cannot be fully

realized. The efficiency of its application is dependent upon

the adhesion of the wheels to the rails. The area of contact is

dependent upon the load and upon the contours of the top of

the head of the rail and of the tires of the driving-wheels,

whether flat or curved or more or less worn. Rails and wheels

represent a vast number of contours each differing more or

less from the others. Due to the balancing of the recipro-

cating parts the dynamic pressure at average speeds will ex-

ceed the static pressure by about 10 per cent. As the resist-

ances to be overcome are greatest in starting the train, it is

adhesion under static pressure that is of prime importance.

Giving consideration to all these variables, it is evident a fair



458 MOVEMENT OF ENGINES AND TRAINS

average of contact area only can be stated, which, for the

modern heavy freight locomotive, will probably be not far

from one square inch for each 100,000 pounds of weight on the

eight driving-wheels; or, for a large modern consolidation

locomotive of 250,000 pounds weight on the drivers, say, two

and one-half square inches.

The adhesion of the smooth surfaces of the wheels and

rails in these very small areas is due to weight alone. The

adhesion is diminished by the effect of the torque due to the

alternate working of the two cylinders; by the reciprocating

motion imparted by the piston movement; by improper

handling of reverse gear and throttle by the engineman, and

by the condition of the rail. Experience has shown that about

one-quarter of the weight on the drivers can be relied upon as

resistance to the
'

' tractive force.
'

'

It is very desirable to carry on the driving-wheels all the

weight possible in order to utilize it as adhesion. For that

reason four-wheel leading trucks and trailing wheels should

be avoided if possible. Not only do they carry a part of the

weight which would serve a useful purpose if carried by the

driving wheels but, through their bridging effect, they lift off

the drivers a certain amount of weight, both of which facts

tend to decrease adhesion. The recently developed
'

' booster,
'

'

an auxiliary engine working on the trailing wheels and

brought into use in starting the train or when the train falls

to low speed at summits, tends to remove the serious objection

to the trailing wheels. If the "booster" is applied to the

locomotive tender, the objection to the trailing wheels will still

remain.

If the engine is over-cylindered, that is, if the "tractive

power" supplied is greater than can be balanced by the

adhesion, the wheels will "slip," turning on the rail without

advancing the locomotive. Slipping may also occur even

where the tractive force and the adhesive force are in proper

relation by calculation through disturbance such as "bad

rail." The weight that can be utilized on a wet rail is not

more than half as great as on a dry rail. By the use of sand

this condition of the rail may be largely overcome.
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(c) Factor of Adhesion.—The resistance of the driving-

wheels to slipping, that percentage of the total weight on the

driving-wheels that can be relied upon as resistance to the

tractive force, is known as the "factor of adhesion." No
unanimity of opinion exists among motive-power officers as to

the value to be given to this factor. It will be found to vary-

in its use by them from 3.55 to 4.40. This variation of one

of the arithmetical values destroys the validity of comparison

of many of the data regarding locomotives. It would seem

that the Mechanical Division of the American Railway

Association might well adopt a standard practice.

{d) Draiv-har Pull.—The "draw-bar pull," that is, the

force that can be relied upon in practice to move the train, is

the "tractive power" of the locomotive diminished by the

inability to realize the full
'

' adhesion '

' and by the force neces-

sary to move the locomotive itself with its tender and overcome

the resistance offered by each. Expressed in pounds it may
be taken as nine-fortieths of the weight in pounds carried on

the drivers when starting the train. The "draw-bar pull" is

exerted on a train ordinarily made up of cars of different

types and of different weights and capacities.

(e) Adjusted Tonnage.—The method in vogue for rating

the locomotive in the 1880 's was based on its ability to haul

a certain number of cars, five empties being considered the

equivalent of three loads. With the wide variations of weight

of lading, this method was found not to secure the desired

result.

The hauling of the car requires the overcoming of resist-

ance that may be grouped under two heads, weight and

mechanical.

(1) The force of gravity : If the car were lifted vertically,

only the force of gravity would work against it. It acts pro

rata on the weight or strictly in proportion to the weight.

Grade resistance then is a constant, a matter of the applica-

tion of ratios, 20 pounds per ton on a 1 per cent grade and

10 pounds per ton on a 0.5 per cent grade.

(2) The mechanical resistance: This varies with the

weight carried on the axles of the car, journal friction, tlie
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character of the truck and side bearings, rolling friction, the

couplings, flange friction, tendency of the truck to slew and

hug the rail, etc., etc. Besides these, wind resistance and

temperature must be taken into consideration. But these

resistances do not increase as rapidly in proportion as the

weight of the car increases. It is this difference in the

mechanical resistance of cars of different weights that makes

it possible to move more tons of heavier than of lighter cars
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steel hopper ear with a total weight of 72 tons. To those who

have misgivings about the future of the railroads it will be

well to compare this with the power necessary to be exerted

by an automobile truck with solid rubber tires on a level high-

way with concrete surface which, in the case of a five-ton

loaded truck, for example, is about 48 pounds per ton.

In practice it is not necessary to determine the value of

each of the several items of mechanical resistance ; they may in

total be determined for the car as an average vehicle by dyna-

mometer tests or by algebraic comparison of the weight and

number of cars in trains of the same weight, all loads and all

empties. Further, it is practicable and convenient to state the

resistance thus determined as "adjusted" tonnage, an arbi-

trary amount, the equivalent of an average weight for each

car, to be added to the weight of the empty cars together with

the weight of their loads in making up the full tonnage that

can be moved on a given grade by an engine with a given

draw-bar pull.

These car tonnage adjustments as used on the Delaware

and Hudson, together with total adjusted tons per train, are

shown on Figure 61. The great practical importance of atten-

tion to this detail is indicated by the makeup of two trains of

3000 tons for movement over a division of maximum 0.3 per

cent grades, where the "adjusted" tonnage allowance per car

is 14.5 tons, as follows

:

70-ton cars

Lading Iron Ore (10 per cent in excess of

marked capacity) 77.0 tons

Tare 24.5 "

Adjusted tonnage 14.5 "

Total 116.0 "

3000 divided by 116 gives 26 cars per train.

The total tonnage handled would, therefore, be

:

Lading, 77 X 26 2002 tons

Tare, 24.5 X 26 637 "

Adjusted tonnage, 14.5 X 26 377 "

Total 3016 "

Percentage of paying load 66.3



7.7 tons
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made, using a dependable dynamometer car and crew. Care-

ful observation should be made of heavy pulls on grades made
irregular by bad track work; curves uncompensated, with

tight gauge or with inaccurate elevation ; sidings ; approaches

to yards; fuel and water stations; non-interlocked railroad

crossings, and the like, and corrections made where possible.

The origin of tonnage rating and the genesis of "adjusted

tonnage" is as follows:

When the panic of 1893 came on, I was superintendent of

the Cleveland and Pittsburgh Division of the Pennsylvania

Lines West. The attention of every one was sharply directed

to securing economy in the operations and saving every dollar

possible and the means of bringing this about were the subject

of many consultations with the staff and much effort on the

road. Among the other matters discussed was the saving of

locomotive fuel, which is always a very large item in trans-

portation expense, and it was decided to take this matter up

systematically. For many years the Pennsylvania had been

paying a "premium" to enginemen and firemen for the eco-

nomical use of fuel, dividing the value of the coal saved, based

upon an arbitrary allowance of so many pounds per engine

mile and so many pounds for each car moved one mile by the

engine. I realized that this premium system had suffered from

what has been the destruction of so many of the piece work
and premium systems, namely, as men began to earn what the

clerks in the motive power department thought were unwar-

ranted amounts, they changed the basis of the rating, so that

the first thing I did was to secure an agreement with the

superintendent of motive power that the basis upon which we

fixed should not be disturbed before the end of the experi-

mental period. We divided the year into halves, throwing

October into the winter rating because of the bad condition of

the rail, due to falling leaves. As there was a large number

of men to supervise and many of them expert in their work,

we utilized the information in our possession from the

premium records and concentrated our attention each month

on the ten men who were at the bottom of the list the preced-

ing month. We effected a saving during the year of 18 per
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cent in the amount of coal used, which was, it is needless to

say, a matter of great satisfaction to everyone and of con-

siderable profit to both the company and the engine crews.

It soon became apparent, however, that the result de-

pended not alone upon the skill with which the engine was
handled and fired, but upon the character of cars that were

being hauled, which varied greatly in weight and in ease of

running. "We had one type of car especially, the southern

tubular-frame car, that was very hard to pull, and to handle

them at the lake ports we had to raise the grade on the "kick-

backs." I therefore undertook to determine what seemed to

be the resistance of the car beyond the resistance due to weight

of car and load, and moved two trains south from Cleveland,

one comprised entirely of loaded cars carrying iron ore, which

had been carefully weighed at the iron ore docks, and one con-

sisting entirely of empties, the total weight of which was

exactly equal to that of the train of loads. The result was

somewhat surprising. In going down grades of 40 feet to the

mile the crew had to set brakes on the loaded train to steady

it down the hill, the engine drifting. The locomotive pulling

the train of empties had to make steam to pull the train down

the same grades. A contrast of these results worked out by

algebraic equation gave a weight measure of seven tons per

car as the resistance of the vehicle independent of its own

weight and the weight of the lading.

We subsequently worked out, by dynamometer tests, the

resistance on a variety of grades throughout the system.

Upon severe grades, such as two per cent, where the power

exerted by the engine is largely used to overcome gravity, this

resistance, expressed in weight, is as low as two tons. On
divisions with low grades, such as three-tenths per cent, where

the force of gravity is exerted in very low degree, this resist-

ance, expressed in weight, runs as high as 14.5 tons. This led to

the rating of the engine by "adjusted tonnage," taking into

consideration the number of cars in the train, as well as the

weight of the cars and their loads, and the grades to be over-

come (see Figure 62).

It has been a matter of surprise to me that in the applica-
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tion of tonnage rating, which rapidly spread over the whole

country, this fundamental factor is so often neglected. I

happen sometimes on roads where operations are thrown into

confusion by trains stalling and not getting in under their

limitation time, and find on examination that it is due to the

use of the naked formula of application of the tractive power

of the locomotive, ignoring entirely the resistance of the cars.

Recognition of the resistance offered by the car led to the

recognition of the great economies to be gained by concentrat-

ing the load into few cars. I recommended and urged the

construction of cars of 80,000 pounds capacity, but this was

thought too radical and we started with the construction of

1000 cars of 70,000 pounds capacity. This was followed by

the construction of a large number of cars of 80,000 pounds

capacity and within a few years cars of 100,000 pounds

capacity began to be common. On lines of low grade and

where the character of the tonnage permits of heavy loading,

it is now not uncommon to find cars of 140,000 pounds

capacity in use.

In computing train tonnage I introduced a simple mechan-

ical adding machine that saved much time, insured accuracy

of computation and permitted interruption of the process

without necessitating repetition, and these in various forms

are now in general use.

The method employed in checking up train load in the

direction of prevailing traffic on the Delaware and Hudson

is as follows:

1. Average Tons per Train.—The total number of trains

together with the average number of cars and tons per train

north from the principal terminals is computed daily from

telegraphic operation reports and recorded both in graphic

and tabulated form. This information is available at 9 a.m.

on the date following the operation and indicates the average

performance per train of all so-called tonnage trains for-

warded during the previous 24-hour period.

On the graph comparison is shown with the performance

of the previous month, together with a daily as well as an

accumulative average performance for the month to date.
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2. Freight Locomotive Efficiency, Based on Tonnage.—
This information covering performance of previous day is

derived daily from telegraphic report and becomes available

at 9 A.M. It represents in percentage the relationship between

the rating tons and actual tons forwarded from each terminal

and is set up graphically. Separate sheets are used for ton-

nage trains and fast freight trains.

This report differs from the one mentioned above in that

any difference in the tractive effort of power used is weighted,

while in the average train load report each train unit is con-

sidered equal.

3. CJiecking Trains with Short Tonnage.—"Within three or

four days from the date of performance the conductor's train

wheelage and tonnage report for each tonnage train moving in

the direction of prevailing traffic is inspected by a competent

tonnage clerk and relationship between rating tonnage and
actual tonnage ascertained. In all cases where there is a

shortage of 70 tons (average gross weight for one car) or more

report is filled out and submitted to the superintendent for

his investigation.

The expenses incident to handling the trains constitute

about 40 per cent of the expenses of operating the road, and,

as Wellington has pointed out, until all has been done that

can be done to reduce the number of trains required, it is

hardly worth while to give a thought to reducing the expenses

per train mile. Nor must it be forgotten that the freight busi-

ness constitutes practically two-thirds of the total business

and earns practically all the profits.

To indicate the possible concentrated movement of tonnage

in large cars by large locomotives, the Virginian Railway on

January 31, 1921, moved from Victoria to Sewalls Point, 126

miles, with a 2-8-8-2 Mallet, in 85 cars of 120 tons marked

capacity, weighing light 78,800 pounds each, 13,175 tons

lading.

By way of contrast, I made a trip on a special passenger

train on June 8, 1905, Chicago to Pittsburgh, 468 miles, in

440 minutes elapsed time, 412 minutes actual running time.

The fastest mile was run in 40 seconds. There was one stop
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to change engines, one stop for hot box and another to throw

out coach, one stop for water, one stop of 12i/^ minutes because

of bursted air hose and new connection on engine. This was

the best sustained run of which I have record.

I have elsewhere spoken of the fact that the Class "D"
locomotive, 10,520 lbs. tractive eifort, would haul more cars

from Conway to Wellsville than the Class "H-4" locomotive,

42,160 lbs. tractive effort, would haul from Wellsville to

Cleveland. The Class "D " locomotive was an American type

designed during the Civil War by Chapman, the master

mechanic of the Cleveland & Pittsburgh R. R., a very com-

petent engineer. D. W. Caldwell, who was at the time Gen-

eral Manager of the Ohio Central Railroad and an Assistant

Secretary of War, once told me that one day his attention was

attracted by the animated wire conversation his operator was

conducting and asked what it was about. The boy replied

that Chapman's new engine was at Bellaire on its trial trip

and the operator there was describing the crowd around it and

what he could see of the engine. Caldwell said he thought he

would take a look at it himself and ordered it put on the first

troop train coming to Zanesville. It was several days later

before poor Chapman recovered the pride of his heart. Per-

haps if we knew more about the arbitrary things done by the

old timers we should not have been so aggrieved by the high-

handed conduct of those in the United States Railroad Admin-

istration, "drest in a little brief authority," during the

World War.

(/) "Per Cent'' Rating.—Various methods of rating

locomotives in ''per cent" for convenience of communications

and orders are coming into vogue. My own practice is to show

under the cab window the tractive effort in thousands of

pounds as a percentage. For example, a consolidation loco-

motive of 67,000 pounds tractive effort is shown as 67 per cent,

while a Mallet locomotive with 111,000 pounds tractive effort

is shown as 111 per cent.

185. Assistant Engines.—The use of one or more addi-

tional locomotives in moving trains, generally spoken of as

"double-header," "helping" or "assistant" locomotives, goes
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back to the beginning. There seems to be no agreement as td

the relation in which these engines shall be placed. They may
be seen coupled together at the head end ; one at either end of

a train ; one in the middle of a train ; or both at the front end

separated by a few cars only. The first is the practice I have

found most satisfactory, especially in taking water and coal.

The use of air in braking is under the control of the leading

engine. In handling a train with two locomotives coupled to-

gether it is usually the practice to rate the efficiency of the

second at 90 per cent of its draw-bar pull.

The experiments on car resistance to which I have re-

ferred brought out a feature in "double-header" or "pusher"
service not generally recognized. When the amount of resist-

ance due both to the rolling friction of the cars in the train

and to gradient are considered, two locomotives can haul up
a seven-tenths grade the same train that one locomotive of

the same type will haul up a tliree-tenths grade.

The advantages of "double-heading" or the use of "assist-

ant" locomotives are:

1. An increase of the tonnage moved by the train.

2. An increased facility in moving the traffic on special occasions

such as snow storms, extremely cold weather, excursions, and
blockades.

3. Reduces the number of trains, thus reducing delays, especially on
single track.

4. Reduces the expense of trains and of crews, including wages.

5. Permits the use of small and light power which otherwise would

be obsolete.

6. Decreases the necessary supply of caboose car equipment.

7. Defers grade reduction by affording a partial substitute.

8. Defers the building of a second track.

In their efforts to "make jobs" the brotherhoods have en-

deavored to abolish this very economical device, in some states

by "legal enactment," with some companies by "collective

bargaining. '
' Garrettson, of the Order of Railway Conductors,

is reported as stating on March 10, 1903: "The real root of

the matter is that while we recognize the right of the com-

pany to limit the number of crews by large engines, in other
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words, the transporting ability of a given crew, if they get

power large enough, we do not recognize the right of the

company to limit the number of crews by making one crew

handle a train hauled by two or more engines. The essence

of this movement is to put on more crews. . . . We make
employment for more men." Generally west of the Missis-

sippi the use of assistant engines is prevented on divisions

where the ruling grade is less than one per cent. The prac-

tice is as old as railroading itself, and should be freely availed

of. I have seen assistant engines used to economic advantage

on lines of very low grades.

186. Pusher Engines.—It frequently occurs that excel-

lent results may be had in location or in grade reduction by
holding the line to a relatively low grade over most of the

operating division, bunching the heavy grades in one place

and overcoming it with "pusher" or "banking" power, or

by " doubling-the-hill. " Pusher locomotives are used on

many roads with great economic effect, especially if the

pusher grade is at the point of departure from a yard and

a yard engine can be employed for the purpose.

187. Engine Mileage.—To increase the mileage of en-

gines, consideration must constantly be given to

:

1. Averaging the engine rating in the direction opposite to the

prevaiUng traffic upon tlie percentage wl»ich the lesser traffic bears

to the gxeater.

2. Increasing the length of runs.

3. Holding the speed of trains to 20 miles and 12 miles per hour

for fast and slow trains.

4. The engine rating.

5. The length of trains.

6. The use of pusher and assistant engines.

7. Reducing road delays and interferences.

8. Reducing terminal and yard delays.

What can be accomplished to increase engine mileage by

attention to these details is illustrated by the relative per-

formance on the Pennsylvania Lines West as shown in the

following table, an increase of 251/2 per cent.
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Average Engine Mileage per Month

Year
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Walker, writing in 1828, concludes that to increase the speed

of freight trains on the Stockton and Darlington Railroad

from 3.5 to 8 miles per hour, reduced the tonnage rating (of

the 8 horse power engine) from 41.3 tons to 13.5 tons and in-

creased the cost 33V3 per cent. Jervis, writing in 1858, re-

grets that there are no exact data to determine the relative

costs of different rates of speed. He estimated that the cost of

moving a train at 20 miles an hour was no more than 50

per cent of the cost of moving it at 30 miles an hour. A
series of tests were conducted by the B. & 0. R. R. in 1904

covering some 500 trains, which tended to show that the cost

of moving a freight train was increased 150 per cent by in-

creasing the speed from 15 to 35 miles per hour. It is com-

monly said that if you double the number of trains, you

quadruple the number of meeting points. This is a very gen-

eral statement and disregards the time of day at which the

additional trains are to be run and their speed on the road.

In this connection advantage may be taken of the delivering

time of the freight at terminal. It is a fact, however, that

meeting points are substantially increased. On most operat-

ing divisions, the traffic is unbalanced and a reduction of 15

per cent in the average tons per train may increase the train

density by 30 per cent. Further, much additional work is

thrown on the roundhouse and engine dispatching facilities

and the Mechanical Department may not be able to turn the

engines promptly. Some tests I made with an increase in

the speed of only 15 per cent showed a reduction in the ton-

nage of 34 per cent. It may be stated with confidence that

as a rule the relief afforded by a reduced number of trains

more than compensates for the slower running speed under

full locomotive rating. The net result is distinctly in favor

of the bigger load. The sacrifice of known economy in one

practice to secure a possible greater return in another presents

a nice question to the judgment and must be handled with

great caution. The proper handling of the traffic is largely

a matter of individual ability controlled by pecularities of the

traffic, road and yard conditions.

Formerly there was much question as to the proper al-
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lowanee of rest for crews at end of run and length of runs

in hours on the road. There was on the one hand the kind

and quality of ser^dce required and on the other the capacity

for sustained effort at maximum efficiency, the legal and

moral objections to overstrain, and the choice of the indi-

vidual to spend his leisure time at his home or to increase his

earnings. The diversity of practice on different roads and

the different points of view of officers and of men, and the

constant effort of the labor organizations to limit output and

make jobs, all combined to effect the passage of laws, both

State and Federal, by which this matter is now arbitrarily

governed. Its rigidity, as may well be anticipated, is at times

most uneconomical under conditions not themselves justifying

its application.

The time which a train, making a continuous movement
through an intermediate yard, is generally allowed for chang-

ing locomotives, crews, etc., is one hour. The English in the

movement of their collection and delivery business make this

change in about five minutes. At Wellsville, Ohio, I used

to make the change in eight minutes, the locomotive cutting

off with the cut of cars for the lower river division, and the

new locomotive backing down and coupling up with the cut

of cars that was to be added at that intermediate terminal,

the caboose and crew going through. Once in cleaning up a

blockade, I had arranged a continuous movement of coke

trains through the Fort Wayne yard and had carefully

explained to the yardmaster what I expected. He very much
surprised me a day or two later by showing me records of

trains detained no longer than one and one-half minutes. As
the train approached the yard, the caboose was cut off at a

distance of about half a mile and brought to a stop by hand-
brake before fouling the east leads. The locomotive with the

relief caboose, as soon as the train pulled by, backed out on
the main track, came up and coupled on the caboose. When
the train stopped the road engine cut off and pulled ahead
of the west leads, leaving the air brakes set, ran down and
backed clear of the ladder; then the relief engine, standing
ahead on the main track, coupled on to the train and released
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the brakes, testing the air, "When the train was set in mo-

tion the yard engine acted as a pusher and, by the time the

train liad cleared the yard, it was going at a smart rate of

speed. This was a remarkable and gratifying demonstration

of what can be done when you have the confidence and en-

thusiastic support of the force under you.

I had another experience at this time that may be of in-

terest. On arrival at Fort Wayne, I cleared a space in the

yard in order to secure room to work it, by making up three

trains of empties, 60 cars each, sending a train of empty box

cars north on the G. R. & I. to the ice houses, which were

clamoring for them, starting one train of gondolas east over

the Grand Rapids and Pan Handle for delivery to mines on

the Chartiers Branch, and another east over the Fort Wayne,

with orders not to leave the main track until set at the mines

on the Chartiers Branch. Later I asked the car service office

for a report on these last two trains. They advised that the

cars in the Fort Wayne train had been delivered at the mines

the following morning before seven o'clock, that of the cars

in the Pan Handle train, two had reached the mines at the

end of a fortnight, the rest were scattered all over the coun-

try. We shall never get any very substantial improvement

until we secure system, order and discipline.

At the time I went to the Baltimore and Ohio, that road

had on its rails a coke oven development that enabled it to

supply one-third of the market. Owing to lack of car supply,

a poor road movement and various other causes, it was han-

dling less than 20 per cent of the business.

Having gotten the car supply in shape I systematized the

road movement, making up solid trains in the Connellsville

district for Chicago, and seeing that from origin to destina-

tion, once started, they never left the main track. Engines

and cabooses were changed at the customary terminals, but

the movement was greatly expedited by the elimination of all

yard delays. From having been far behind our competitors

we were now well ahead. This "maintracker" movement,

as it came to be called by the men, brought back to the road

its full share of the business in about six months.
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Permanent arrangements should be made to give effect to

this advantageous handling. A separate yard, or "bull-pen,'^

with every facility, should be established.

To secure satisfactory mileage there must be a very close

degree of cooperation between the officers of the transporta-

tion and mechanical departments, an efficient organization

of the back shop, engine house and engine dispatching forces,

adequate facilities for inspection and repair, systematic in-

spection and terminal management, close analysis of abundant

statistics gathered in the course of handling the engines, stated

minimum requirements for the mileage of freight trains

daily on the several divisions, and a systematized and regu-

larly observed method of dispatching through freight trains

from the principal terminals.

Time is the essential factor in the handling of the loco-

motive but the hand of the transportation man is not wholly

free. There are too many cases where the freight service is

practically fixed by arbitrary local or fast freight runs and
by branch lines with the traffic too slight to permit varia-

tions in schedules.

The peak of the load affects not only the number of freight

cars that must be provided but the locomotives and the other

facilities also, and this excess investment that must be idle

over the greater part of the year (10 months) cuts down the

net return.

Figure 63 is a chart showing the relation between pro-

ductive and non-productive time of freight engines on one

of the divisions of the D. & H. during the year 1921. It will

be noted that the mechanical department had the power

39.5 per cent of the time, of which 18.2 per cent was holding

it for the disposition of the transportation department. The
transportation department had it in its possession 60.5 per

cent, and of this 51.8 per cent was occupied on the road, of

which approximately 30.6 per cent was occupied in actual

running.

As illustrating the lack of correlation so frequently met

and the need of the most constant and painstaking watch-

fulness, I noticed one day that preparations were being made
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for an exchange of power on the Rock Island between the

Denver and Minneapolis Divisions, involving a movement for
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put the papers in my pocket and instructed the division en-

gineer to go over the division -with me. He advised that the

only trouble with his track was lack of ties on one of tlie

curves, and walking over it confirmed his judgment that a

carload of material would overcome the defect. **So great

a fire a little matter kindleth."

There is no more economical investment than power well

kept up. It is by far the largest element in fuel economy,

firing being small beside it.

All engineers are familiar with the length of time neces-

sary to get a freight locomotive, either light or loaded, under

headway and, when running, to bring it to a stop. It would

seem as though it were possible greatly to improve this situ-

ation, especially by the use of ''boosters" in starting and

accelerating trains to speeds of from 15 to 20 miles per hour,

and by working compound engines as simple engines where

adhesion can be maintained, while greater stopping control

over large and high-speed locomotives may be provided with

improved brake shoe design, material, flexibility and bearing

area in combination with clasp types of brakes for all wheels.

The proper systems and time for washing out boilers and

the supplying of suitable, treated if necessary, boiler water

to adequate tender tanks will dispose of "water causes."

Through the installation of modern fuel-preparing facili-

ties, provision for adequate tender capacity, adaptation of

locomotives to burn the most inferior and cheapest fuels

available, use of simplified manual means of firing, and par-

ticularly by reducing the consumption required per boiler

horsepower developed, the "fuel causes" can be substan-

tially reduced.

Many facilities for fueling locomotives, either with coal

or oil, are obsolete, inadequate and uneconomical. Fuel

should be prepared ready for firing before being placed on

tenders, and with modern facilities practically no time should

be lost in supplying them, either on the road or at terminals.

"Watering is usually performed at the same time that fuel

is taken, or water is supplied from track troughs when run-

ning, or from track cranes when making station or train-dis-
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patching stops or at terminals, and should involve little if any

delay.

"Man causes" can best be avoided through the employ-

ment of competent men and the inauguration of proper systems

of instruction, and by equipping locomotives in such a way

that they will require the least amount of arduous work,

leaving the engineer and fireman free to devote most of their

time to the observation of train rules and signals and to the

proper regulation of the mechanical appliances for saving

time, fuel, water and labor.

In the operation of locomotives, the Hours of Service

Law, as enacted by Congress on March 4, 1907, established

the general practice of pooling locomotives and crews, a sys-

tem which until that time had been adopted by only a few

of the railroads. The divorcing of the engineers and firemen

from regularly assigned locomotives, in combination with the

increasing size of the latter, resulted in relieving the engine-

men of work which was transferred to the enginehouse forces,

such as detailed inspection, adjustment of driving-box wedges

and main and side-rod brasses, repacking boiler-head fittings

and journal cellars, filling grease cups, cleaning head, cab

and marker lamps and various other equipment and parts,

filling lubricators, looking after tools and supplies, hostlering

at terminals, and similar detailed attention, which, in combi-

nation with the more extended use of power-operated brakes,

reverse gears, ash pans, grates, stokers, coal pushers, water

scoops, fire doors, bell ringers, cylinder cocks and like devices

have practically eliminated arduous manual operation on steam

locomotives of great power.

The mechanical requirements and status of the engineer

and fireman on large steam locomotives having been substan-

tially changed through relief from long hours on the road,

through the work done at terminals and by means of these

labor-saving devices on the road, there should now be a result-

ing liigher standard of operation, efficiency and economy.

188. Engine Failures.—The New York Public Service

Commission specifies that all delays of over five minutes to

a passenger, express, mail, milk or mixed passenger and
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freight train, or over 20 minutes to a freight or work train,

or to a locomotive running light, or in switch or pusher

service at the time of the failure, whether due to poor fuel,

bad water or inexperienced enginemen, or other causes, con-

stitute an engine failure.

The inspection service has some 200 classifications

grouped under eight different heads:

1. Boiler failures and fire boxes.

2. Hot bearings.

3. Air brake failures.

4. Machinery failures and others.

5. Valve motion.

6. Cylinders and steam connections.

7. Injectors.

8. Connecting rods, side rods and wedges.

Inspection is usually made by a regularly assigned loco-

motive inspector. These inspectors are not employed to

exempt enginemen from looking over their engines, but

merely to supplement their care. It is highly essential that

enginemen should report such necessary work as can best

be observed while the engine is in motion, such as defective

injectors, pops not relieving, air brake troubles, valves out

of square, etc. Upon systematic and regular inspection of

the engine while at rest depends in great measure the success

of the engineman as a runner and his exemption from

trouble. Safety is to a great measure dependent upon his

care and foresight and the assurance that the locomotive is

in perfect condition before the journey begins gives him a

wonderful degree of comfort and confidence.

A thorough examination of all the machinery and run-

ning gear can best be made while the locomotive is standing

over a pit. Attention should be given to engine truck with

its bolts and pins, the oil box packing, pilot-braces, cotter

keys and all their connections, the eccentrics, eccentric

straps and blades where the link motion is still in use, the

wedges and binders; and outside to the valve gear, guides,

erossheads, rods, rod bolts, tires and flanges; and especially
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to the boilers and fire boxes to detect leaky seams, stay bolts

or flues.

189. Yard Work.—In making up freight trains for move-

ment into the terminal where delivery is to be made ad-

vantage should be taken of the consignee's habit of not

working on Sundays or during the night. For this purpose,

cars set on his siding, on the team tracks or at the freight

house at 7 a.m. Monday morning do as well as though they

reached the terminal at 10 p.m. on Saturday evening. Full

advantage taken of this condition will permit of cars being

switched together and held for several hours at the next

preceding terminal and solid trains may thus be built up,

cars switched in delivery district, order and time and money
saved at the delivering terminal.

The most efficient system in making up trains is that which

reduces to a minimum the aggregate time required to pass

through the various yards from which trains are dispatched.

Three systems are in general use:

1. A classification is established common to all yards; the group-

ing of cars together in accordance therewith is begun in the initial

yard, and continued in each succeeding one, adding to each group

such cars belonging thereto as have been picked up since leaving the

previous yard.

2. At the first intermediate yard through which passes sufficient

traffic for any one point, make up solid trains so far as possible for

that point, forwarding the surplus without classification to some

further point for distribution.

3. Make no classification until the first yard of the run which

makes a delivery of the cars is reached.

While the first method is often very effective, I have

generally used the second and under it I have known of a

reduction in yard detention in movements over three divisions

from between four and seven days to one and one-half days.

Regularity is the key-note in maintaining a satisfactory

result in car miles per day. Trains should be built and dis-

patched from the larger terminals on consistently constructed

schedules and kept on time. If this could be half-way accom-

plished we should be figuring on the next progressive step

in keeping a larger per cent of through cars Off the humps
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and out of the yards by giving them a main track or "buL

pen" movement.

Young men seeking employment with railroads dislike to

take positions in terminal yards, as the pay is small, the hours

long and the work very exacting. Yet no one expecting at

some future time to occupy the position of agent of a terminal

station can afford to neglect the work. Here is the first round

of the ladder, and a person familiar with the small details

can handle the general business to better advantage. It is a

wide field and I know of none better suited for a young man
making his start in railroading.

As a yard begins to congest, a careful canvass should be

made of the power; the engines in shop or awaiting shop

should be inspected and work concentrated on those that can

most promptly be restored to service ; the crewing and assign-

ment of the engines should be gone over; local and othei

freight locomotives should be thrown into links or pools;

work train service should be curtailed or stopped entirely;

road engines in use in yards restored to road service; the

engine rating reviewed to determine whether a change is

justified, and the functioning of the engine dispatching facili-

ties scrutinized to insure avoidance of delaj's; extreme care

taken to avoid "holding out" arriving trains, as an average

delay of four hours may call for the use of 30 per cent more

road locomotives ; and attention given to the instant dispatch

of trains from the yard when ready for movement.

The work of the yard reflects the supply and use made
of road and yard power and its layout and facilities. While

we speak of the large terminal as a yard, it is, as we havf

seen, a collection of several yards, and in its working should

be regarded as such, the liaison between its several com-

ponents being affected through the general yardmaster.

Aside from its construction, which is too often upon a pooi

and inadequate design, frequently failing in the provision

of some essential feature, the greatest defect in its working

is the time cars are held, and every effort should be mad
to insure the prompt flow of the traffic through thes

reservoirs.
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The general yardmaster, with his night yardmasters, and

.he assistant yardmasters, has, in the larger yards, a very

considerable staff. The chief clerk, yard clerks, bill clerks,

report clerks, the men in the register room, the crew dis-

patchers, callers and switch tenders, all with personal and

interrelated duties, keeping records, making out forms and

reports and actively engaged in a swiftly moving business

of many details, should be chosen, trained and supervised

with the greatest care.

A review of the work undertaken by the crew dispatchers

will serve to show the general character of these activities.

They supervise and assist in calling all crews and marking

f^ip the crew board, keeping it always up to date. They

lee that all members of crews report on time and examine

register sheets and see that the registers are correct. They

iheek the register sheets with the time slips, delivering to

the general yardmaster the time slips claiming pay for

services not actually rendered. They check the forms, not-

ing to the general yardmaster any undue delays. They post

the notice of positions advertised and given out. They also

post and care for the general orders. They check up the

watch certificates. They are charged with keeping the

records of register room business up to date. For extra

crews called they make out and submit to the conductor a

caboose form, or for the extra crew for passenger service,

the train box form. The crew dispatchers are in constant

communication with the train dispatcher's table through the

medium of a private telephone line and with the chief train

dispatcher through a separate telephone line. They also

'have the shop telephones which keep them in touch with

all parts of the yard and the outside city telephone.

Many of the practices are stereotyped and simple, but

,some are of the first importance and need the most careful

attention ; among these the handling of messages. With the

,use of the "three-copy" system, messages are seldom for-

gotten, overlooked or lost. The telegraphers are instructed

,:.o make out three copies of all messages addressed to the

yardmaster. One copy of everj message is placed on the
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message file on the general yardmaster's desk. If the mes-

sage relates to the calling of crews or anything pertaining

to the register room, a copy is placed on the crew dis-

patcher's desk on the file marked "current messages." If

the message relates to coaches, private cars, baggage cars

or any coach-yard business, the third copy is placed on the

current file of the assistant yardmaster. If the message

relates to freight movement, this third copy is given to the

chief clerk, who in turn hands it over to the yard clerk

for action. This system allows the general yardmaster to

know at a glance the current orders involving his force and

he can at various times check up his force relative to these

orders, noting on the bottom of the message what' action

has been taken. Each person involved likewise makes note

on his copy of the message what action has been taken. At
the end of each day the dead messages are taken from the

current file and filed away, those from the general yard-

master's file according to date and the others according to

subject.

The yardmaster should keep a book or log, in order to

insure coordination between the day and night forces and

to eliminate the failure of one force to leave proper records

to the other. In this book at the end of each day should

be entered a statement of the situation of the yard, together

with notes of any special orders received that are to be car-

ried out during the night. Rush cars, perishable cars, milk

cars or any other cars requiring special attention during the

night are noted. The same thing is done at the expiration

of the night trick. The night yardmaster also enters in this

book a detailed report of his night tour, paying special at-

tention to any extraordinary happenings and in case of

accidents, derailments, etc., he leaves the information for

the compiling, by the day force, of the necessary forms.

The power for yard service is apt to be much neglected.

I favor the practice of converting road locomotives for this

service but only on condition that it be most carefully done.

The frame should be properly weighted to restore the balance

lost through the withdrawal of the pony truck, or what is
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usually better, a new frame supplied. The radial axle-box

designed by Webb in 1876, or some similar device to allow

a lateral motion of three-fourths of an inch to the axle on

either side of the center line of the locomotive, may be ap-

plied to relieve the thrust on the frogs. Care should be

exercised to have the tires turned up to avoid abuse to the

frogs, and generally the yard engine kept in high class con-

dition.

Switching mileage affects locomotive economy quite as

unfavorably as empty mileage does freight car movement.

As the tonnage moved grows, the switching mileage grows

at an increased ratio. For the year 1919, for Class I roads,

it was:

Switching Mileage

Freight locomotive
mileage

Switching (road and
yard) mileage. . . .

Per cent of switching

Eastern

258,890,945

175,103,029
68

Southern

111,275,468

50,742,766
46

Western

253,781,759

110,171,973
40

United States

623,948,172

335,917,768
54

On some roads the per cent of the switching mileage

runs as high as 80 per cent.

There is large opportunity for the saying of switching mile-

age by competent supervision. Observe particularly the

changing of crews at outlying points, avoiding the lost time

running to and from the engine house ; the rearrangement

of sidings and provision of facilities—public, private and
company. The timing of the yard engine by the use of the

"Servis" recording device indicates that these engines are

usually employed in active motion only from 40 per cent to

60 per cent of the time in service, and a study of the indica-

tions of idle time given by this device shows the possibility

of filling up the gaps with useful work.

Great care should be exercised in the preparation of the

train for its journey on the road. Before it finally leaves

the yard there should be a systematic inspection of journal
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boxes, seeing that they are properly lubricated, brasses

tested, brakes and their rigging looked over. The yard-

master should make sure that everything is as the sailormen

say ''Ship-shape and Bristol fashion."

190. Road Work.—^By reason of the nature of the traffic,

live stock must be moved by itself, dressed beef and perish-

able freight must be moved on fast schedules, and considera-

tion must be given to the movement of slow freight, mineral

traffic, empties, etc. Competition between the railroads in

the matter of the speed of freight trains is exceedingly

expensive and it would appear that they might well adopt

in this service the practice long since worked out in Ihe

passenger business between Chicago and New York, where

28 hours was agreed upon in 1893 as the normal movement

and a proportionate excess fare charged upon all trains with

more rapid schedules. Sometimes this demand for fast

movement in freight service is virtually confined to the

movement in one direction, and in that case care should be

exercised to avoid it in the direction not needed.

191. Local Freight (Mixed Train).—Unless relieved by a

"drop and pick-up" freight the ''local" will have to do the

station switching at intermediate stations, as well as handle

the package, or L. G. L., freight, to and from them. This

run is usually popular, as it is made in daylight with high

rates of pay and Sunday at home, and carries a large crew

to handle the goods. It should be in charge of a seasoned

conductor of painstaking habits and good personality. I

once tried the experiment of running a night local out of

Pittsburgh to meet the competition of the Ohio River boats

and it worked so well, in avoiding interference with other

trains at hours of heavier movement, that I think it might

well be tried out of many of the larger terminals. On lines

of thin traffic it is customary to place a passenger coach

,on the local freight making the same a "mixed train" and
the complementary practice is often followed of placing a

ear of high class or perishable freight on a local passenger

train. I once carefully analyzed the L. C. L. work done

1)y the local between Fort Wayne and Crestline, 132 miles,
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and, putting an extra baggage car on an accommodation

train, with freight conductor and crew in charge, and

lengthening out the schedule of the run one hour, handled

the L. C. L. business for the district. At Lima, where the

passenger and freight stations were in separate buildings

and some distance apart, the freight was moved from the

one to the other by a drayman. The expense of an entire

train movement in each direction was saved and the business

greatly expedited. It would seem that there are many places

where such an arrangement could be installed. Perhaps it

would be more easy to introduce this practice if the proposi-

tion were presented in another way, namely, relieve the local

freight of the handling of any carload business and attach

one or more passenger cars with a train auditor to handle

the passengers and their fares.

About 40 per cent of the L. C. L. freight is brought to

the large terminal stations in the morning. The greater

part, however, is delivered quite late in the afternoon,

usually about 60 per cent after 2 p.m. On the work of receiv-

ing clerks and callers, or checkers, largely depends the prompt

and proper handling of L. C. L. freight outbound. For

these positions the best class of men should be secured,

usually by promotion from the truckers. The callers, or

checkers, come in direct contact with the teamsters and

have to read the marks on the packages. The inbound

freight also requires particularly good men for callers,

checkers and delivery-men. The time spent in unloading

teams averages 20 minutes.

Houses usually open at 7 a.m. and close at 5 p.m., which

enables freight to be pulled at 6 p.m. Not only should cars

be loaded in station order on the tracks and placed in the

same positions each day, but the shippers should be educated

to load their drays so as to keep shipments together.

• In 1906 it was estimated that the cost of handling in-

freight was 40.03 cents per ton, out-freight 34.90 cents per

ton, being a ratio of 7 to 5 and an average cost for both

of 37.04 cents per ton, while team track tonnage cost only

3.34 cents per ton. The principal reason for the greater
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cost of handling inbound freight is the failure of the con-

signees to take their freight away promptly, resulting in

cluttering the platforms and houses and sometimes increas-

ing by as much as 40 per cent the cost of handling inbound

freight.

A frequent rule in regard to the use of the local freight

trains for distributing company material is that not over

one hour per train daily should be so consumed, placing

the train at the disposal of the division engineer to that

extent.

If the local train has to handle carloads, the L. C. L. cars

should be kept next to the caboose so that the engine may
cut off ahead and do the station switching while the crew

is handling the L. C. L. business.

Because, on many roads, there is a decided preponderance

of empty cars moving in one direction, the practice of very

light loading of cars in that direction is indulged in, es-

pecially with L. C. L. freight. Not only does this work a

great hardship to lines over which they may pass in the

direction of the heavy traffic movement of such lines, but

it greatly increases the cost of terminal handling and lowers

the morale of the men. The rule should be—get all the

load in the car that can be got, subject always, of course,

to such limiting conditions as exist.

Data assembled by the American Railway Association

indicate that the average loading of L. C. L. cars, for the

142 roads reporting, M-as 16,712 pounds in March, 1918;

14,722 pounds in March, 1919 ; and 16,182 pounds in March,

1920, there having been 849,796 cars of such freight loaded

in the latter month. The average loading of L. C. L. cars

on the Delaware and Hudson in March, 1920, was 22,108

pounds. If this figure had been reached by all roads in

the country, 227,789 cars would have been released, and if

that road's performance in February, 1918, had been •at-

tained (26,895 pounds per car), it would have resulted in

a saving of 338,497 cars.

The L. C. L. tonnage amounts to about 4.5 per cent of

the total tonnage handled and requires for its handling,
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due to light loading, about 23 per cent of the country's

freight ears. The business, by reason of the expense of

handling at each end of the journey and at transfer stations,

and by reason of the low tonnage loading of the cars used,

earns little or no profit, particularly in view of the expensive

character of the facilities required, the high cost of lands

in cities and the expensive buildings and large accounting

force necessary. This is one of the most important fields of

study in the economies of freight transportation.

192. Drop and Pick-up Freight Trains.—Where the traffic

Mdll warrant, a ''drop and pick-up" train should be run

in each direction over the district. This train will relieve

the "local" of the carload switching at the stations, dis-

tributing all cars, both loaded and empty, billed or moving

on orders of the car distributor, and will bring into the

terminal cars set off for bad order, or to lighten tonnage

to avoid the 16-hour law, and especially cars carrying "fast

freight" cards. In such trains the "fill outs" should be

kept next to the caboose, making their handling unnecessary

in doing station switching.

Where the business justifies, two drop and pick-up trains

are run, one to handle first-class stations and the second

to cover all other stations.

193. Time Freight Trains.—Time freight, slow, or drag

freight scheduled at about 12 miles per hour Constitutes

the bulk of the railroad business and is the chief source

of its income. It consists of raw materials, minerals, lumber,

grains, building material, machinery, low class merchandise,

etc. Very much more effort than is now made should be

exerted to keep in motion cars in this service. The delays

from many causes are exasperating and expensive and on

the road are greater than should be tolerated. Systematic

effort to improve the condition of passing sidings, water

stations, coaling stations, track conditions, etc., is needed.

It is not infrequent to find the number of telegraph stations,

and the distance between them on adjoining divisions differ-

ing as much as 25 per cent. Before the Civil War we find

D. C. McCollum, then of the Erie R. R. and later General
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Manager of the U. S. Military Railroads, saying, "I would

rather have a road of a single track with electric telegraph

to manage the movement of its trains than a double track

without it." We ought systematically to canvass all our

facilities to make sure we are provided with the very best

procurable.

194. Preference Freight Trains.—The more the "prefer-

ence freight," the less the preference. Preference move-

ment is usually classified as follows:

1. Perishable freight and live stock.

2. Less than carload freight.

3. Carload freight requiring extraordinary movement.

Every effort should be made to keep this third class to

a minimum. To care for these freights there should be two

movements: (a) disc movement, on a regular schedule as fast

as necessary and rigidly maintained; (&) symbol sticker move-

ment—a preference movement through the yards in time of

congestion.

Preference freight is often much delayed through putting

slow freight in fast trains and through taking slow freight

into yards in advance of preference freight, which is thus

held out of the terminal or delayed in its movement.

Preference freight unfavorably affects the economy of

movement. The train tonnage is reduced about one-third.

Power has to be held for the movement, reducing locomotive

mileage. There is also considerable delay to slow freights

side-tracked or held to allow the fast freights to pass.

195. Fast Freight Trains.—There has grown up a very

considerable movement of freight on a quickened schedule

spoken of as " fast freights," "manifest freight," "symbol
trains," "red ball trains," etc., moving at a schedule speed

of about 20 miles per hour. The traffic consists of perishable

articles or goods of high value : live cattle, refrigerated

meats, dairy products, fruits and garden truck, milk and

other expensive merchandise. The tonnage that can be

moved at this speed is about one-third less than is moved
on the so-called time freight or slow freight, scheduled at
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about 12 miles per hour. Very great care is taken to watch

this movement in all its details. The waybill or manifest

is printed in a distinctive color or carries a distinctive mark

;

the card carried on the sides of the car is identically printed

or marked. The movement instead of being solely in the

hands of the division people is carefully watched and super-

vised in the office of the superintendent of transportation.

Discs, one representing each car in the train, are hung on

a board and this board is moved in a frame from point to

point as the train proceeds on its journey. Should a car

be set out for defects, the manifest is left with the agent,

the general office notified and a reminder card hung and

retained conspicuously until the car is again in motion.

Various systems are in vogue for supervising this service,

to prevent damage and consequent loss from delays, and

also to reveal the character of the movement over different

divisions and through different terminals and the competency

of officials. These trains because of their high rate of speed

are much more expensive to run and should be canvassed

with great preciseness as to their justification. There is also

a great deal of abuse in making up of the tonnage fill-outs,

much slow freight being moved in them as a means of

obliging shippers or securing business.

196. Detouring.—At the Eleventh Annual Meeting of the

Car Accountants Association held at Buffalo, N. Y., June 15,

1886, resolutions were adopted and submitted to the General

Time Convention, looking to the uniformity of reports and

future action covering record of switch cars, reporting mile-

age of line cars and a uniform rate of passenger car mileage.

This communication was referred to a committee of five by

the Convention of October 12-13, 1886. The committee ap-

pears to have selected its own title, calling itself the Com-
mittee on Uniform Car Mileage Reports.

Subsequently communications were received from the Car

Accountants' Association and from the Association of North
American Railroad Superintendents at the convention of

October 12, 1887, and referred to a new committee, called

the Committee on Car Mileage and Per Diem Rates. At the
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meeting of October 9, 1889, this committee was, upon the

recommendation of the executive committee, made one of

the standing committees of the convention, with the title of

Committee on Car Service.

At the convention of October 10, 1888, the committee

recommended and secured the adoption of a uniform rate

per train mile for any trains using other lines in avoiding

washouts and other obstructions. The charge was fixed at

50 cents per train mile for either passenger or freight trains

handled by their own locomotive and crew ; together with

the actual cost of pilotage, and with fuel and incidental sup-

plies at cost plus 10 per cent, and water at 50 cents per tank.

At the meeting of November 16, 1910, the charge was ad-

vanced from 50 cents to one dollar per train mile, and for

movements in which home company supplies and locomotives,

enginemen and firemen are used the rate was fixed at two

dollars per train mile. The last change was made in Novem-

ber, 1920, when the rates were fixed at $1.50 and $3.00

respectively.

The question of responsibility in the risk of accident to

the owning company, to its trains, cars, contents, passengers

and other third persons, while detouring on the tracks of the

other company, regardless of whether such accident was due

to defective track or cars, or to the neglect, carelessness or

act of its own employees or others came up for discussion.

Finally, at the meeting of October 25, 1905, a Standard Form
of Detour Contract was adopted and later amended and made
effective January 1, 1911. Under this arrangement the

"Home" company (the company whose tracks are used)

may, but is not obligated to, grant permission to use its

tracks. Granting the accommodation does not warrant or

imply the insurance of the "foreign" company's (the com-

pany making the detour) trains against any of the risks of

transportation, nor the assumption of liability therefor by
the "Home" company, the "foreign" company must pro-

vide crews familiar with the standard code, must use a

pilot furnished by the "home" company and be subject to

all the rules and regulations of the "home" company and
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the orders of its train dispatchers. Disputes arising out of

the detour are to be referred to the Committee of Transporta-

tion of the American Railway Association for final and bind-

ing disposition.

There should be kept in the office of the chief dispatcher

and trainmaster carefully prepared charts showing all the

detour lines available for each operating division of the road

with such information as may be necessary as to their grades,

curves, strength of bridges, clearances, etc., which may be

immediately consulted should occasion arise. Some general

limitation of advisability of detouring should be adopted.

197. Standard Time.—No single element enters into

freight transportation so continuously, so pervasively or with

such vital importance as that of time. Not only are the train

movements related to time but their safety is dependent upon

its exact observance, while in the conduct of transportation

it is essential that all regulate their conduct with reference

to the same exact standard. To insure this, reference was

had in the early days, for one or more operating divisions,

to the passage of the sun at noon over the meridian at head-

quarters or at some prominent city on the line.

As communities increased and the railroads grew both by
extension and amalgamation, great confusion and inconven-

ience resulted. Three kinds of time were in use at New
London, Conn., and such experience was common. The time

at the meridian of Columbus, Ohio, was used over a territory

from a point in the east where local time was 16 minutes

slow to a point in the west where local time was 29 minutes

fast ; the time at the meridian of Jefferson City, Mo., covered

a district with an extreme difference of one hour and six

minutes ; while one long line running northwesterly and

southeasterly used six different standards.

In the ten years 1870 to 1880 the number of standard

times used by the railroads had been reduced from about 70

to 53. Yet these intersected and interlocked each other and

were an abomination and a nuisance governed by no principle

which would enable a person familiar with them in one local'

ity to judge of them in another. Absurd paradoxes sometimes
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occurred, messages from east to west between near-by points

being received apparently before they were sent. So great an

inconvenience was, of course, a matter of mucli discussion

and complaint.

Prof. Chas. F. Dowd, of Saratoga, N. Y., had in 1870 pub-

lished a pamphlet entitled System of National Time for Rail-

roads, and later plans to the same end had been brought for-

ward by Fleming, Hill and Abbe. In 1877 an arrangement

had been worked out by the Western Union Telegraph Com-

pany and the Naval Observatory at Washington by which

time was signaled and a "time ball" dropped at the top of

the former's main office building that was visible all over

lower New York City and its harbor, and was much used

locally and by the shipping interests. I well remember being

with my father on lower Broadway when he stopped and set

his watch by this "time ball," he having theretofore depended

upon the chronometer in the show window of Benedict's at

the corner of Broadway and Cortlandt Streets.

This indicated a method by which uniform time could be

maintained throughout the country, and at the meeting of

the General Time Convention of October 13, 1881, on motion

of E. B. Thomas, the whole matter was referred to the sec-

retary with instructions to report thereon. W. F. Allen stood

in very much the same relation to the standard time move-
ment as Morse did to the electric telegraph. The scientific

theory upon which the system was based was well known;
what was needed was the presentation of the system in such

shape as to convince practical men of its feasibility. This Mr.
Allen, after a truly immense amount of work, did, and the

system was adopted and put ijito effect at noon on November

18, 1883, throughout the United States.

Not only had the 113,000 miles of line to be brought into

uniformity but all the many communities had to be persuaded

to its use. This was much helped by the publicity given the

matter through the discussions in the Century magazine
in the department "Topics of the Time" and by the activities

of some of the learned societies, by the active canvass of the

railroad officers, but principally by the action of the City
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of New York, which exerted a powerful example by changing

its time four minutes,

I well recall the Sunday morning when this momentous

change was effected. I was then division engineer for the

Pennsylvania Lines at Logansport, Indiana. "We had talked

with many of the people of the town and had written articles

for the local papers, and as a last precaution had divided up

the names in the telephone list among our group and had

called up personally every subscriber and urged the change

in his clock at noon.

For a few years some places located about midway of the

.standard meridians disregarded standard time for home use,

retaining their old diverse local times. These gradually

abandoned the inconvenient practice and use of standard time

has become almost universal, Detroit being an exception.

During the World War throughout the United States, and

since in restricted localities, the so-called "daylight saving"

time has been used in summer. No one has, however, thought

it possible to employ any variant unless for a full hour's

difference and its relation to standard time be well defined.

In its practical application standard time was covered by

six of the uniform train rules. It was telegraphed to all

points from the general offices at 4 p.m.. central time, daily.

Standard clocks were designated and time was taken from

them. The five-minute variation allowance was abolished on

the Pennsylvania Lines on December 1, 1883. Conductors

and engineers were required to have reliable watches, ex-

amined and certified to by responsible watchmakers, and able

to run within a variation not to exceed 30 seconds per week.

Upon inspection a large percentage of the watches pre-

viously in use were found to be unfit to run trains by. In

those days there was on almost every road at least one negro

in the train service. Usually these men had hung about the

yards making themselves generally useful and "fagging" for

the crews, until on some occasion of shortage they got on

the payroll and then worked up. We had such a man on
the Indianapolis Division who had come to be a freight

engineer and a very good one. He had saved his money
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and bought a watch, quite the pride of his heart. It failed

to pass the watch examiner and one of the men asked him

if he was going to buy a ncAv one. "Sure I am," was the

reply, "do you know any other road where a nigger can get

an engine?"

At first, examinations were made by local watchmakers.

Several attempts were made to organize an Inspection Service.

The Chicago, St. Louis and Pittsburgh Railroad (a part of

the Pennsylvania System), in consultation with three experts

selected from among local watchmakers, took the matter up

in the early part of 1887, with very satisfactory results. It

was conceded that a perfect time piece was out of reach of

the men, even if obtainable at all. It appeared that a move-

ment which would probably not vary more than 30 seconds

per week could be purchased for from $30 to $50, and as all

men had access to standard clocks, set daily, it was deemed

that so much variation could be allowed with safety, and

that figure was fixed as the standard. Quarterly examinations

were decided upon because in the experience of the three

watchmakers, watches, especially engineers', could not be

trusted to remain clean and reliable beyond three months.

The method of examination was to appoint as inspector some

resident and reliable watchmaker at the end of each run;

these inspectors to examine and report upon all watches taken

to them with a request from the superintendent to do so. At
the superintendent's office was kept a record of the watch

carried by each man, and as often as necessary he was sent

to one of the watchmakers with a certificate to be filled out.

The road paid for all examinations except in cases where a

watch was found by the examiner to need cleaning or re-

pairing, in which event the employee was obliged to provide

himself with another movement (termed "borrowed watch")

to use while his own watch was undergoing repairs, and for

this loan a fee was assessed by the inspector against the em-

ployee.

The company had not gone into the details of watch con-

struction at all, either as to adjustment, jewels, magnetic

shields or otherwise. All road and yard conductors, en-
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gineers and flagmen (rear brakemen) were required to

carry standard watches.

About 1892 a more comprehensive plan was finally given

real effect by Webb C. Ball of Cleveland, who gradually

organized a service which now takes in the bulk of the rail-

way mileage of the United States. No one perhaps did more

than Mr. Ball to improve the character of the time pieces in

general use. When he took up the work the watches were 15

jeweled, single roller, escape wheel, flat hair spring, not ad-

justed, fortunate if they ran within 30 seconds, and most of

them key-wind. To-day the watch is double roller, steel

wheel, sapphire pallets, Brequet hair spring, adjusted to

temperature and five positions with practically a ten-second

limit and stem wind. This watch sells for less to-day than

the old-fashioned key-wind watches 45 or 50 years ago.

With growing confidence in the time service and the re-

moval of the restriction of five minutes for variation of

watches which had been placed on superior trains, the entire

train service felt the stimulus of the new conditions. It was

recognized, however, that more than an ordinary effort must

be made to secure accurate time, and recourse was had to

the United States Naval Obsen^atory at Washington. This

station had been maintained for more than 40 years to pro-

vide the navy with an accurate standard of time. Every day,

unless the sky was so obscured as to prevent the use of the

instrument, observations are taken upon several stars with

a large fixed transit instrument and the sidereal time care-

fully deduced. By. means of a chronograph, working auto-

matically, this time is compared with a clock set to mean time

at Washington, which is rarely changed, but its differences

from time to time are daily observed and noted, and from this

clock by the same automatic means another clock is set and
kept upon absolutely correct time of the 75th meridian. This

last clock is the transmitter, which is connected with the

Western Union system of wires.

That the length of line through which the signals are given

does not affect the exactness of the time transmitted is shown
by the experiment of a metallic circuit from Boston to San
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Francisco and back, the time required to make circuit of

"which (7000 miles) was less than half a second.

198. Uniform Train Signals.—Encouraged by the joint

action of the roads in adopting a standard time, James

McCrea, at the meeting of the General Time Convention of

April 11, 1883, called attention to the lack of uniformity in

train signals and offered the following resolution:

Resolved, That a committee of five be appointed by
the chair to report to the next convention on the subject of

uniform train signals.

The motion being carried, a committee was appointed with

Mr. McCrea as chairman.

The committee first exhaustively investigated the practice

on the principal roads of the country. It then classified the

signals and determined the fundamental principles involved

in their formation and use. They laid down the conclusions

that hand and lamp signals should be so plain as to make it

impossible to misundei*stand or confuse them; that so far as

possible no signal should be made to convey more than one

meaning, and that signals should be exhibited in the loca-

tion which will make them the most plainly visible, and for

the longest time, to those for whose information they are

displayed.

The committee found a great variety of practice on the

different roads in the use of signals, hand and lamp, bell-

cord, whistle, stationary and fixed, and torpedoes. This

confusion had led to some accidents and was the cause of

general uneasiness and complaint. They recommended the

abandonment of a great many signals, the whistle signals

being reduced from 26 to 13. They found the greatest dif-

ference of opinion to exist in regard to the hand and lamp
motions, and were guided in their assignment of the "up and
down" motion by the fact that it is one more likely to ex-

tinguish the lamp than any other. They were embarrassed

by the fact that there were then available only three colors

of any practicable value in giving signals, namely, red, green
«nd white. They defined the rear of the train as the part
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that, when the train is proceeding in its authorized direction,

will pass over a given point last, and provided that markers

should be displayed on that part, and no train should be

reported or considered by until the markers are seen. In this

connection it is well to note that the lamps carried on the rear

of the train are combination lamps, the red signal for rear

protection, the green signal the marker; under the present

practice while the train is on a siding the green light is shown

to the rear to indicate that the train is not occupying the

main track. The committee also recommended classification

signals.

The work of the committee was comprehensive and thor-

ough, and evidenced careful consideration and full grasp of

the principles and practices involved. Its report was adopted

to take effect November 16, 1884, and continues in effect to

this day substantially unchanged.

199. Standard Code of Train Rules and Telegraph

Orders.—The General Time Convention now undertook a

work that was to be its most ambitious and useful accom-

plishment. K. H. Wade at the meeting of October 9, 1884,

offered the following resolution:

Resolved, That a committee of five be appointed

to submit a system of Uniform Telegraph Orders and

General Rules for governing train service

and was appointed Chairman of the Committee.

As has been noted, the movement of trains by telegraph

orders had been originated by Charles Minot upon the Erie

Railroad in 1851, and rules of various sorts had grown up
on the several roads. The Pennsylvania Railroad had issued

a Book of Rules in 1874 that was to become the foundation

of what is now the A. R. A.'s Standard Practice. It was

the work of a committee composed of Cassatt, Thomson,

Piteaim, Wilkies and Baldwin. The work in detail was

largely that of Wilkies and Pitcairn. Wilkies, who was a

civil engineer, a graduate of Rensselaer Polytechnic Institute,

may fairly be regarded as the father of the rules in general

railroad service to-day.
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The committee brought in for discussion a preliminar;^

report at the October, 1886, meeting. It had held ten ses-

sions in different parts of the country occupying 21 days.

It had examined the rules in use on all the important roads

and had had before it many of those recognized as experts

in this practice, as well as conducting a widespread and volu-

minous correspondence. It had further incorporated in its

report the work of the Committees upon Standard Time and

upon Train Signals.

The committee had been enlarged by the inclusion of some

southern representatives upon the amalgamation with the

Southern Time Convention, and was then composed of:

K. H. Wade, Chairman, and General Superintendent, W. St.

L. & P. Ry. Co.

E. B. Thomas, General Manager, Richmond & Danville System.

H. B. Stone, General Manager, C. B. & Q. R. R. Co.

H. Walters, General Manager, Atlantic Coast Line Ry Co.

William Rodgers, General Superintendent, Central & S. W. R.

Co. of Georgia.

C. D. Gorham, Superintendent, N. Y. C. & St. L. Ry. Co.

R. Pitcairn, General Agent and Superintendent, Pennsylvania

Railroad Co.

The committee advised that it had adhered to the prin-

ciple of securing botn the highest degree of safety and the

largest measure of efficiency; and that all roads might adapt

the rules to their local circumstances, while strictly conform-

ing to the general principles and practices laid down.

Great care was observed in the language of the rules;

they were submitted to the legal departments of several

companies and their suggestions considered ; they were passed

upon by a distinguished grammarian and the language of

the rules was believed to be fully within the comprehension

of any employee.

The committee was strongly impressed with the impor-

tance of the adoption of absolutely uniform practices in

regard to running trains and telegraph instructions.

The report of the committee was submitted by it for dis-

cussion at the meeting of October 25 and 26. 1886. Each
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rule was read and passed upon, proposed amendments con-

sidered, and the Committee interrogated as to their under-

standing of many of the rules. The committee expressed it-

self as most solicitous that every opportunity be given for

full and free discussion and that all members have an oppor-

tunity of asking questions. The debate, which was very full

and free, occupied two entire days, elicited the views of

many of the members, and was of great value to the com-

mittee in improving what had been presented.

The report, as worked over by the committee, with the

addition of its Rules for the Movement of Trains by Tele-

graphic Orders, was again presented at the April, 1887, meet-

ing, where it was again discussed in a session lasting two

days, and finally adopted April 14, 1887, 49 roads voting for

and five voting against its adoption.

Following the general notice were 11 general rules—seven

covering standard time and four timetables, 56 signal rules,

43 train rules, and 27 rules of telegraphic orders, or 137 in

all, together with eight forms of train orders and four blank

forms.

The committee took the report in hand for the considera-

tion of arrangements for publication, and after a wide corre-

spondence and six days of discussion, submitted the matter

to the meeting of the Convention of October 12, 1887, where-

upon, after a full day's debate, resulting in changes in three

rules, the final report of the committee was adopted, there

being two votes in the negative, and the committee, after

three years of devoted attention to their arduous task, was

discharged.

Perhaps the greatest change made by the Standard Code

was the substitution for the ''Single Order" System in tele-

graphic orders of the "Duplicate" or "Double-Order" Sys-

tem, the use of which had been steadily gaining ground. In

giving effect to other changes the code did little more than

embody the best recognized practice. It is hard from this

distance of time to estimate the enormous value of the code

in its orderly arrangement, its conciseness and clarity of

language and its bringing under one standard of practice all
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the roads of the country. The preparation of the code drew

freely upon the time and brains of men already burdened

with responsibilities of no ordinary character.

At the next meeting of the General Time Convention there

was created a "Standing Committee on Train Rules." As

the several roads put the Standard Code into effect more or

less expression was given to the individuality of their officers,

and while comparatively little or no change was made in the

principles as laid down, there was considerable discrepancy

in the language and formulation of substitutes where adopted.

While the number of changes might have been of slight im-

portance on any one line, they were greatly multiplied when

a number of lines were considered, and led to confusion tend-

ing to defeat an essential object in the adoption of the code.

The committee had further not been so successful as they

had hoped in the clarity of their language and in the applica-

tion of the rules to the very wide differences of conditions

and practice. They considered from time to time improve-

ftients in the code and changes, not many, but important, were

made in the meetings of April 10, 1889, April 8, 1891, and

October 12, 1892.

The practice also arose of a formal interpretation by the

committee of the rules in answer to inquiries submitted to

it. The committee sought to define in the sense in which it

was used every word capable of more than one meaning, and
urged that the men should so familiarize themselves with the

language of the rules as to be capable of repeating them from

memory. These inquiries and the adoption of several amend-

ments by the Train Dispatchers Association in October, 1891,

led the committee to announce at the meeting of April 12,

1893, that it would during the next two years undertake a

thorough revision of the Standard Code of Rules divided on

a general plan of rules for single and double track service;

three or more tracks, block system and interlocking.

The committee held meetings covering 13 days and sub-

mitted for adoption its report at the meeting of April 17,

1895. After a spirited debate covering the sessions of two

days, the report of the committee as a whole was adopted.
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This action did not, however, cover the movement of trains

on telegraph orders, the report of the committee on this

matter being submitted to the meeting of October 17, 1895,

discussed and adopted.

The committee sent the code which it had prepared to all

the members for criticism in a circular issued October 20,

1893. They considered the many replies received thereto

in sessions lasting 11 days, and submitted their report for

discussion to the meeting of the convention of March 12,

1894. They had suggested some 33 changes, mainly to pre-

vent misinterpretation of language, but making a material

change in the flagging rule, No. 99. A number of rules were

eliminated as belonging to other regulations of the service.

The discussion invited by the committee consumed the entire

day and the report was recommitted.

In April, 1898, the association in a further effort to clarify

the Standard Code of Train Rules had directed the commit-

tee to review it for the purpose of classifying the rules and

indicating which w^ere exclusively applicable to single-track

service, to double-track service and to both single- and

double-track service. At the meeting on October 12-13,

1898, the committee submitted their report, stating that

they had devoted 33 days to their task. A series of

definitions had been prepared, made necessary by difficulties

arising in the application of the code to the requirements of

the service throughout the country, and the numerous and

pertinent questions raised as to the meaning of many of the

rules. The code was rearranged and developed in a more
logical sequence, and as presented was believed to be con-

sistent with the principles upon which it was founded and
to contain a simple and concise expression of the essential

requirements of a practical set of rules for the operation of

a single track railroad.

Early in my service with the Pennsylvania Lines I had
gone one night into the general manager's business car to

find him discussing signals and train rules with the division

superintendent and trainmaster. "A light locomotive just

went by here running south in the back-up motion. What
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signals should it have carried and where?" asked McCrea of

me. Well, I was an assistant engineer and thought I had

gone in to "clear," when I replied that I didn't know a thing

about it ; but I was promptly advised that after Sunday

morning devotions I w^ould do well to put in the rest of the

day studying the book of rules. There have always been some

suggestions that I have been willing to take literally, an^

this was one. Fortunately, too, the trainmaster was a com-

petent man, amiable and very ready to be of help, and

about the time I began to comprehend the matter the Wa-
bash Railway took running rights over one of our divisions,

and I first assisted him in examining their crews and later

went up to Peru, their division headquarters, to examine

those that could not otherwise be conveniently reached. It

was a splendid experience, fixing the matter definitely in my
mind and showing clearly the vital importance of the sub-

ject. Subsequently, during six years as division superin-

tendent, the code was a tool of familiar every day use. I

had with me as trainmaster, Louis Ohliger, whose familiarity

with the actual movements on the road, the rules and their

application equaled that of any one I have known and whose

attitude of mind was the most "judicial" of any with which

I have been brought in contact. I profited much by my as-

sociation with him. When as general manager of the Penn-

sylvania Lines West, I began in April, 1896, to represent that

company in the American Railway Association, I was fully

alive to the importance of the subject, its merits and defects

and the responsibilities attached thereto.

When the rules came up for final action, I prepared my-

self carefully on all the moot points, holding several meetings

with my officers, resolved to contest nothing but things of

prime importance, but to make every effort to secure their

correct setting out. I was greatly impressed with the value

of the work done by the committee. What the committee

sought to do was not to bring in any new principles, but

to express in better order, in better arrangement and in more

concise and clearer language the practice as it existed on

the best managed single-track lines. It had not occurred to
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me that it would be possible so to digest, rearrange and

clarify the code as the committee had done, and I regarded

it as one of the most valuable improvements with which the

Association had had to deal. I believed the distinction which

the committee had made of single-track operation would do

more to relieve the larger roads of the difficulties which they

had encountered by being tied up with the single-track lines

than anything which had been suggested.

But the rules when adopted had to be given practical

effect: they were to be put into the hands of brakemen and

firemen as a text book in which they might learn their busi-

ness; these men would have to be examined for promotion

as conductors and engineers; the rules were to go into the

hands of the men who had to do with the practical operation

of the road. No effort should, then, be spared to make them

in every way the very best procurable. Holding these views,

I took a very active part in the debate and pressed the mat-

ter to a point where the committee took their report under

further advisement, the first time in the history of the asso-

ciation where a committee failed of the support of the floor.

The confidence given me on that occasion led to my election

as president of the American Railway Association at the

spring convention. It was an honor I very much appreciated.

It gave me a very wide acquaintance with the operating of-

ficers of that day and compelled a systematic consideration

on my part of almost all the active questions of railroad

operation. It also afforded an opportunity to go to the Paris

Exposition in the summer of 1900, to meet there the active

railroad officers from all the countries of the world, and, as

head of a committee, to present an invitation, which was

accepted, to the International Railway Congress to hold its

meeting in 1905 in the City of Washington. This has been

the only meeting of the Congress in the United States.

The work was, however, very arduous, absorbing about

48 days of the year in committee and convention work beside

much time in correspondence, and I felt I could not in justice

to my company long hold the office. On these grounds I

therefore declined to let my name be brought forward as a
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candidate at the end of two years' service, and the practice

has since been followed of short tours of duty in that office.

The report on the Standard Code came up for final con-

sideration and was adopted at the meeting of April 12, 1899,

the committee having meantime sat for nine days and having

had before it many operating officers.

At the meeting of October 23, 1901, the committee pre-

sented for discussion a Code of Train Rules for double track.

This code involved a recognition of the following practices:

(a) The movement of trains with the euiTent of traffic by the

substitution of signals for time-table superiority and train

order right.

This is for the purpose of facilitating the movement of

trains with the current of traffic, and thereby enlarging the

capacity of the two tracks.

(&) The movement of trains against the current of traffic by
train orders,

(c) The movement of trains against the current of traffic by
signals.

Both (&) and (c) are for the purpose of facilitating the

movement of trains to a still greater extent by utilizing the

facilities of both tracks.

After discussion, the proposed code of rules for double

track, when operated in the normal direction of the traffic,

was referred to the committee with request to formulate rules

under the method of practice that it had suggested. The

committee, having spent six days in the further consideration

of its report, presented it for adoption at the meeting of

April 23-24, 1902. The code after full discussion was adopted

with some changes in the single track rules to bring the two

codes into harmony.

On April 5, 1905, the committee submitted rules for the

operation of trains on three and four tracks, which after

discussion were adopted.

The committee had now, after 19 j^ears of work, pretty

well covered the entire ground committed to it. It had
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brought forward and secured the adoption of its code for

operation on single track, April 14, 1887; on double track

April 24, 1902; on three and four tracks, April 5, 1905,

having meanwhile, in connection with the Committee on

Safety Appliances, secured the adoption of rules for govern-

ing the movement of trains with and against the current of

traffic on double track by means of block signals, October 28,

1903. It had answered by correspondence many questions

regarding the rules and the practice thereunder, and by the

discussions of its reports from convention to convention had

educated the higher officers to the varying conditions in dif-

ferent parts of the country and to the problems and views of

their associates. Thereafter the work of the committee was

confined largely to the answering of inquiries and an occa-

sional revision of the rules as the state of the art advanced.

On April 25, 1906, the American Railway Association ap-

proved a report of the committee making a general revision of

the code for single and double track.

The committee began in October, 1911, a general revision

of the entire standard code of train rules for single and double

track, rules governing the movement of trains with the current

of traffic on two or more tracks by means of block signals, rules

governing the movement of trains against the current of traffic

on two or more tracks by means of block signals, and addi-

tional rules for three or more tracks. This report was adopted

at the Convention of November 17, 1915.

It is impossible to overemphasize the importance of the

standard code in governing the movement of trains. There

is little if any want of perfection in these rules to prevent acci-

dents. Rarely, if ever, would accidents occur if these rules

were obeyed, and accidents will be reduced to the extent to

which the rules are properly enforced and obeyed. Too much
time and attention cannot be given to the teaching and training

of the men in their use. It is the practice to give such instruc-

tion individually, and on the larger lines to have an officer

devote practically his whole time to that end. Where the

investigation of an accident discloses any incapacity, the de-

linquent should be required to study the rules during the



508 MOVEMENT OF ENGINES AND TRAINS

period of suspension and not be returned to service without

adequate examination.

I have reviewed this history at some length because there

is a general tendency to take for granted the things with which

we have ahvays been familiar, and because I think it of great

importance to know that the standard code did not spring

full panoplied from the head of Jove nor grow like Topsy,

but developed out of the experience and thought of those who
had preceded us and to whom we are under great obligations

;

obligations that call upon us to transmit unimpaired and in

their full vigor the things that we have received and to make
to them the additions of which we are capable.

The time-card, or schedule, is for the purpose of giving

definite information as to the movement of trains ; it says, in

effect, that no train shall pass any station before the time

designated in its tabulation. There are more trains to be

moved than can be put on the time-card, and some provision

has to be made to run more than one train on one schedule

;

that is, under the same number. This is done by calling them

"sections," as, first, second, etc., in the order in which they

proceed. In running a train in sections, or convoys, each must

be notified of its position, and the sections are treated not as

parts of the same train, but as individuals, each having the

same authority to use the track as if it were the only one,

with the single exception that they may not change their posi-

tion in the convoy. In order that all parties may know that

there is more than one section under any number, flags are

displayed on the engine of each section excepting the last ; a

section without these signals is the last of that number and

the train is done for that day.

For the prompt movement of freight not provided for by

the time-card, and for the movement of work-trains using the

track in both directions, trains are authorized to use the main

track by train orders. Many serious accidents, caused by

errors in train-dispatching, have occurred in the movement of

extra trains. In the early days such movements were studi-

ously avoided. I recall one Division Superintendent who
made it a rule never to go to bed when an extra train was on
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his line. Later this movement became common practice.

Great precautions must be exercised in running two extras

toward each other on single track, and in running an extra

through work-train limits. Positive instructions must be given

to all concerned as to precisely where they are to meet or

pass.

On roads having double track for their full length, men
sometimes fall into the habit of considering only the trains

using the same track as themselves and neglect the trains on

the opposite track, with which they are extremely unlikely to

have any dealings; and in case of wreck, wash-outs, or other

interruption, if single-track operation becomes necessary, they

are consequently often much at sea. The English make these

movements by putting them in charge of a pilot, dressed in

a red jacket, and no train is allowed to move on the single

track, unless the pilot is on the engine. The best way to

move trains through a gauntlet of this kind is to extend it

between two telegraph stations, prohibit the operators allow-

ing any trains to enter without orders, and direct the dis-

patcher to move all the trains by absolute orders. The use of

the telegraph (or telephone) or the block signal system for

the conduct of the trains under these varjdng circumstances

is now universal. The whole system of train running is based

on the ability of men in charge of trains to see and know every

other train which can affect their movements, and at ordinary

junction points, where the traffic is light, registers are intro-

duced, upon which conductors register the arrival and de-

parture of their trains, enabling those in charge of trains

arriving at that point on the branch line to ascertain which

trains have passed on the main line, or vice versa.

The "Single Order" system consists in sending an order to

one train, stating what to expect from another, and by a

separate order instructing the second how to proceed against

the first. As each train is mentioned only in the address of

one and in the body of the other order, and as there is no
similarity in the language used, there is great danger that

some point may be overlooked, and this is greatly increased

when the movements are complicated. Further, one operator
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will frequently repeat his order for verification some time in

advance of the other.

The responsibility for the movement rests almost exclu-

sively upon the train dispatcher, who, upon a crowded road,

not infrequently issues from 15 to 20 orders an hour to move

the traffic.

The "Double" or "Duplicate Order" sy.stem had its incep-

tion on the Pittsburgh, Fort Wayne & Chicago Railroad about

the year 1859, and has since been established with slight

alterations or changes, upon all the leading lines of the coun-

try. It consists in sending to all trains involved in any move-

ment the same order in the same words and at the same time,

and operators repeating their copies, underlining each word

on the office copy as it is transmitted over the ware. It is best

that an order should not include more than two trains and

one movement. When this cannot be done the trainmen should

receive these instructions on one sheet, with the movements

against opposing trains arranged in the order in which they

are to be made.

The most important point in the whole system of train

dispatching is that orders shall be understood. The men
should be so familiar with them that they are recognized on

sight and are instinctively properly obeyed.

J. J. Turner, in his book published in 1885 entitled "The
Telegraph as Applied to Train Movements," laid down the

following principles and safeguards:

1. That to i^revent conflicting instructions and to assure safety,

no more than one man can dispatch trains on the same

track at the same time.

2. That the dispatchers be kept fully advised of all delays,

present or prospective, and the position of every train on

the road. This is insured by reports from telegraph stations

and persons in charge of terminals.

3. That orders must be so clearly expressed as to render a

misunderstanding of their meaning impossible. Forms are

adopted which are used whenever practicable and which

become familiar. Erasures and alterations are prohibited.

4. That the dispatcher must know that the orders are in the

hands of some reliable person for deliver^'. He insures this
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by the acknowledgment of the operator who gives his own
initials and his office call.

6. That it is as near certain as anything human can be that

the person who is to deliver the orders will stop tlie train

to which they are addressed. Fixed signals are a part of

the apparatus of the operator's office, normally at dangei',

to stop all trains unless intelligently manipulated.

6. That when delivered to trainmen they read just as they

did when sent by the dispatcher. The receiving operator

repeats the completed order to the dispatcher for verifica-

tion.

7. That the instructions given to both trains are identical,

insured by the double or duplicate order system.

8. That the train whose rights are extended must not be moved

against the train whose rights are curtailed, without notice

to the latter. Orders are sent to both trains at the same

time.

9. That men who are to act upon orders acknowledge their

receipt. The signatures of the conductor and engineer are

required and secured before the orders are delivered to them.

10. That men using the orders know that they are doing so

with the full knowledge and authority ' of the dispatcher.

On each order, after the signatures have been sent to the

dispatcher, the operator inscribes the response "Correct."

11. That trains running against other trains under special orders

must be able to recognize each other. The number of the

engine on every train mentioned in the order is given.

12. That a complete record be kept of each transaction. In

the dispatcher's office is kept an order book, in which all

orders are written and upon which each subsequent step

is recorded.

200.—Block System and Interlocking^ Signals.—Signals

of a kind are known to have been used three centuries before

Christ, and concerted signals by the display of shields were

used to control the movement of troops at the Battle of Mara-

thon. As means of conveying information and command they

were worked out in great detail in marine and army opera-

tions. In railroad practice the fixed signals were usually discs

or semaphores, with lights permanently fixed (on posts) at

the side of the tracks or on bridges over the same.

These fixed signals were used in two quite separate devices

:

(a) in interlockings at junctions, sidings, and yards; and (6)
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in block signal systems for maintaining a space interval be-

tween trains following one another as a substitute for the

time interval that was relied upon in the early days of rail-

roading.

As early as 1846, it had become a common practice in Eng-

land to concentrate the levers for throwing switches and sig-

nals in a cabin, and the necessity for interlocking these levers

to make certain that conflicting routes were not set up for

use became evident, and soon was considered essential to the

rapid movement of the trains and the economical use of the

tracks.

About scales, and in other yard locations not involving

main track movements, I have never hesitated to cluster the

levers for a number of switches in a single frame without

interlocking, and the practice is safe and should have a more

extended vogue. Many of the interlockings of to-day, as at

the beginning, are worked by a system of rods or cables. In

the larger ones covering an extended area, low pressure pneu-

matic power was used, but this has (since 1900) been almost

universally supplanted by electrical devices.

Not only is security and speed in handling the switches

obtained by their use but at grade crossings and drawbridges

interlocking signals with derailing devices obviate the neces-

sity of stopping trains, and saving the stop saves both time

and money.

In 1885, what is now the Chicago Great Western Railroad

was building into Chicago, and their arrangement for crossing

the Pan Handle contemplated at their expense the erection

and operation by the latter company of an interlocking. The

work was under my supervision. At that time, the Lake

Shore, Chicago and Northwestern, Chicago, Milwaukee and

St. Paul, and many other lines, ran the left-hand track in

their double track sections. The Pan Handle owned a stretch

of double track at this point that was used by the Chicago,

Milwaukee and St. Paul under a disputed claim of ordinance

rights. I felt that if the running rights here were to be

brought into harmony with the rest of the Pennsylvania Lines,

the change should then be made. I talked it over with the
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superintendent, who did not care to do anytliing but had no

objection to my taking it up with the general manager. That

officer did not consider it wise to precipitate a controversy

with his tenant, but had no objection to my trying what I

could do.

In due time I posted notices that the interlocking would

be cut in at noon on a certain Sunday, and that from that time

on trains would run normally on the right hand track. Hav-

ing no official position that would give my instructions any

great weight, I followed the English practice of issuing the

notice "by order." No questions were raised by the Milwau-

kee and everything went off like clockwork. Many years

after I sat next A. J. Earling, then president of the Mil-

waukee, at dinner, and, recalling the incident, asked what their

views had been. He said that, when the notice was posted

with its unusual signature, they discussed the matter at length

and concluded that we had a thought-out plan of contesting

their claims and that since it was only a question of time

when all American roads would run to the right, they might

as well make the change and avoid their hand being forced.

The action of the General Time Convention was perhaps

influenced by the passage by the English Parliament in 1889,

of an act requiring their railways (1) to adopt upon all pas-

senger lines the "block" system of working; (2) to interlock

their points (switches) and signals; and (3) to fit all trains

carrying passengers with some form of automatic continuous

brake.

As early as 1842, W. F. Cooke devised a manual block,

using a single-needle instrument giving two indications. In

my boyhood the Pennsylvania Railroad was using a system of

bell taps by which the operators at either end of the block

signaled the entrance and departure of trains in the block.

By 1872 block signaling began to be generally used in Eng-
land, and, to overcome the danger arising from carelessness or

forgetfulness on the part of operators, W. R. Sykes, about

1876, developed a device for "locking" the mechanical signals

by breaking the electric circuit. Valuable improvements were
made by Patenall, and others, and this system, known as the
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"controlled block," was for a time largely used in this

country.

Signals worked by the trains themselves, and without

luinian intci'v-ention, seemed so much more attractive that

with the rapid development of the electrical working this

practice, known as the "automatic block," soon usurped the

field. The changes took place with great rapidity. The disc

signals gave place to the semaphore ; I devised an upper quad-

rant indication that drove out the signals working in the lower

quadrant; the illuminated blade was tried and abandoned,

and now an arrangement of lamps to indicate a beam jf light

in the several positions has many supporters. The position of

normal safety has given place to the normal danger, while

double block indications are given on some high speed lines;

and though it modifies the essential principle, the necessity

of permissive blocking is frequently yielded to in bunching

the trains approaching terminals or to increase the capacity

of tracks under special conditions.

On single tracks the signals in one direction (say east-

bound) are actuated by current conducted by the rails; in the

opposite (say westbound) by a current conducted by means

of a line strung on poles. The train in a "block" sets the

signals two "blocks" away so as to provide against the simul-

taneous entry of two trains.

The fundamental principles of railroad signaling are

simple, but the development of the science has called for much
study and a great money outlay. The problems of safety,

economy and convenience react upon one another and make

each problem individual and incapable of a perfect solution.

The questions are, in their last analysis, relative, and give a

fine chance for the display of judgment.

At the General Time Convention of October 9, 1889, the

Executive Committee brought in a report recommending that

"as various devices are being presented to railroad managers

for their consideration, such as power brakes, automatic car

couplers, interlocking switches, block systems, and for heating

and lighting cars, it is important that data be collected from

which conclusions may be arrived at as to the best forms for
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general adoption; a committee be appointed by the president

to be known as the 'Committee on Safety Appliances' to con-

sider what are the essential requisites in all devices for power

Ijrakes, automatic car couplers, interlocking switches, block

systems, and for heating and lighting cars, and what action

should be taken by the convention with reference thereto."

The committee in time studied and reported upon the pre-

vailing practice in car coupling, train heating, train lighting

and power brakes. At the Convention of April 13, 1892, it

reported that in regard to the subjects of interlocking switches

and block signals, it would further take up these subjects in

conjunction with the Committee on Train Rules. This work

was thereafter undertaken by what was known as the "Joint

Committee on Interlocking and Block Signals." The task of

the committee was difficult and useful. It sought all the light

that could be thrown upon its labors by addressing letters to

the members of the association, and by having before it the

signal engineers of the railroads and the officers of the manu-

facturing companies. It traveled a great deal and took the

opinions of the men who worked this peculiar apparatus to

find out from them what their difficulties were, and investi-

gated foreign practice, particularly that of the English rail-

roads.

The committee brought in its first report at the meeting of

April 12, 1893, confined to the suggestion of some preliminary

definitions and the presentation of information which fairly

represented the best block signal practice of the day, in its

several forms of telegraph, controlled manual and automatic

block systems. The suggestions of the committee were brought

forward tentatively from time to time and very fully debated.

A report was submitted on April 11 and 12, 1894, and the

committee was asked to formulate a set of rules that should

be applicable to any set of block signals, whether telegraphic,

automatic or controlled manual, etc.

Reports were submitted for discussion on October 17, 1894,

and April 17, 1895. In the report of October 16, 1895, the

committee indicated for the first time the full scope of its

work, and the sequence in which it thought best to arrange the
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definitions, the requisites of installation and the rules for the

different block signal systems. It submitted its final report on

this branch of its work to the convention on April 15, 1896,

when it was adopted.

A report on interlocking was presented on April 7, 1897,

suggesting the interlocking of signals with switches, locks, rail-

road crossings, or drawbridges, so that a clear signal cannot

be given unless the route to be used is clear and stop signals

displayed for all conflicting routes, and offering as a definition

of interlocking, "levers or their equivalent, located at a com-

mon point, by which switches, locks and signals are operated in

a predetermined order, and through which switches, locks,

railroad crossings, drawbridges and signals are interlocked."

A report was submitted at the meeting of October 6, 1897, and

the definitions and requisites for interlocking were adopted.

On April 7, 1897, the Committee on Safety Appliances,

which had been in joint session with the Joint Committee on

Interlocking and Block Signals, presented a series of def-

initions and requisites for installation of interlockings for dis-

cussion and at the subsequent meeting of October 7, 1897, the

Joint Committee presented this matter as their final recom-

mendation and it was adopted. At the Convention of April

25, 1900, a revision of the block signal rules was adopted and

on October 24, 1900, a revision of the rules for the operation

and maintenance of interlocking plants, and finally on Novem-

ber 18, 1908, it was reported ''the substitution of the telephone

for the telegraph in blocking and dispatching trains can be

made safely, and the use of the telephone for such purposes is

recognized and recommended as a standard operating instru-

mentality, and this report adopted."

Some minor changes embracing features that had been

developed by experience with the code were made at the meet-

ing of May 19, 1909. The code was again revised and the

revisions adopted at the meeting on November 17, 1915, valu-

able assistance having been given in its revision by a committee

of signal engineers, members of the Railway Signal Associa-

tion. The committee used great care in providing such lati-

tude as had proved safe in practice, without restricting all
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the railroads to one rigid system of signal practice, believing

that the best results would be obtained by freedom of trial and

future experience, and contenting itself with stating the gen-

eral principles that it was felt would sufficiently point to the

course to be pursued in order to arrive at the best method of

operation in varying circumstances and to secure such uni-

formity as might be had in practice.

The committee encountered great difficulty in the effort

arising from the difficulty of obtaining three different colored

lights for the night indications, of danger, caution and safety.

Eed and green could be given in strong lights, but the kerosene

lamp upon which, in 1894, it was necessary to depend, gave

a light composed almost entirely of red and green rays, the

combination producing yellow. The blue rays were few, and

the light feeble and indistinct when passed through a blue

glass. Experiments were made with amber or yellow, but

without satisfactory results, though later a lens was produced

by the manufacturers that enabled the use of this light, and

the use of green as a caution signal was definitely abandoned

on April 11, 1894. It was no easy task to harmonize ap-

parently conflicting views or to prescribe that which, losing

sight of no essential safety, nevertheless admitted of general

adoption without doing violence to existing systems. On the

whole, the report, considering the rapidly developing state of

the art, was a particularly difficult piece of work and, although

it had taken a long time in its preparation, was one of great

usefulness.

There is another aspect of this question to which thought

may well be given. For many years continued charges and

accusations were made that railroad officers refused to investi-

gate new and valuable inventions, and that signal companies

belittled them, bought them up cheaply and suppressed them.

This clamor finally resulted in Congressional legislation and a

Block Signal and Train Control Board was created, under the

jurisdiction of the Interstate Commerce Commission, to ex-

amine the matter. From their first Annual Report, dated

November 20, 1908, we find the board reported that ''inventon;

often are exceedingly persistent, and some of them sorely dis-
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appointed at the unfavorable decision returned again and

again." The board was competent and dispassionate, pains-

taking and judicial, and after a year's work found nothing fo

recommend. The board examined 371 devices ; found only 12

of enough merit to warrant even an inquiry ; and of these only

4 were in the hands of proprietors who had the knowledge

and energy to install their apparatus, and only one was ready

for a test.

The principles involved in every device submitted were

found to be either

:

1. Of a class already well known, which had been examined

by many practical railroad men and virtually rejected as not

promising any substantial improvement in the safety of rail-

road traveling generally; or

2. Those embodying "wireless" or other undeveloped

schemes which, while very interesting from a mechanical or

electrical standpoint, did not offer any practical advantage

over the simple devices already in use in connection with auto-

matic block signaling on all our principal railroads, or over

plans already well enough known but known to be useless.

This effectually tells the whole story with which railroad

officers have long been familiar. It was a "water haul" catch-

ing no fish, but the lesson to inventors who spend money and

time in attempting to improve arts with which they have no

practical acquaintance was not altogether ineffective. It is

much to be regretted that similar means cannot be found to

quiet other outrageous slanders.

201. Planes.—The early operation on the Delaware and

Hudson Company's railroad between Carbondale and Hones-

dale was by a series of inclined planes. This necessitated two

tracks somewhat widely separated in order to secure a suitable

location. The cars were hauled up the ascending planes by

cables, at first of hemp and later of steel. The total lift from

Carbondale to the summit at Farview was 872 feet and was

overcome by 8 planes of from 1257 to 1479 feet in length,

varying in grade from 7.18 feet to 10.05 feet per 100 feet.

From the summit at Farview the descent to Honesdale was

962 feet, being accomplished on four descending planes of
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from 1322 feet to 1463 feet in length, having grades of from

8.18 feet to 8.84 feet per 100 feet. In the reverse direction the

empties were lifted between Honesdale and the summit at

Farview by eight ascending planes of from 629 feet to 2630

feet in length, having grades of from 8.29 feet to 19.74 feet per

100 feet.

On tlie loaded car track between these ascending planes

were so-called levels, having a slight grade for drifting cars

to the foot of the next plane. After the cars reached the

summit they were lowered down the four descending planes

by cable and from the foot of the last descending plane drifted

in to Honesdale by gravity, a distance of about 10 miles, on a

descending grade of about 44 feet per mile. On the empty car

track between Honesdale and Carbondale the empties were

handled in a manner similar to handling the loaded cars, the

longest drifting level being about 11.25 miles, having an

average grade of 721/^ feet per mile.

The cars were handled on the descending planes by means

of cables, their descent being retarded by a braking mechanism

consisting of a large wooden fan, which revolved through the

pull of the cable over the sheave wheel at the top, the air

resistance generally furnishing sufficient retarding force.

This retarding fan was further controlled by an operator by

means of a hand brake, which was applied at times when ex-

cessive speed required such additional braking.

On the drifting levels the braking power was obtained by

brakes applied by hand on generally every third or fourth car.

The train, consisting of as many as 70 cars, was in charge of

two or three brakemen, each of whom, after applying the

brakes, dropped to the ground, mounted the next car equipped

with brakes, set them and repeated the process until the train

was brought under control. In cases of emergency, descending

cars could be stopped by the use of a "sprag" or heavy wooden

stick, which was thrust against lugs cast on the outside of the

wheels engaging the top beam of the truck, causing the wheels

to slide. The application of a sprag was a difficult maneuver,

requiring extreme skill in throwing the sprag into the wheel at

the proper moment to engage the truck beam.
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The cars were small eight-wheel gondola type carrying

about five tons, the winding drums having a capacity of about

five loads up the plane or ten empties. The heaviest movement

in one day is reported to have been 2000 loaded cars, or

10,000 tons of coal.

In addition to coal, this gravity railroad was also used for

handling miscellaneous freight in small box cars. Passenger

service was established in 1859 along the Lackawanna River,

between Carbondale and Olyphant. Regular passenger busi-

ness over the mountain between Carbondale and Honesdale

was instituted by the middle 70 's and was continued until the

gravity road was abandoned, and it is a matter of great pride

to be able to state that during its entire period of operation in

the passenger business, no passenger was ever killed through

the operation of the gravity road. The service, both for pas-

sengers and for coal and other freight was maintained until

February, 1899, when a single steam operated line was built,

utilizing 50 per cent of the original location, and the use of the

planes was abandoned.

The operation involved a high degree of activity and skill

and is recalled with great pride by all who were engaged in

it. As a matter of fact, on the D. and H. an operating man
who was not brought up on the "Gravity" is looked upon

rather doubtfully as to his transportation ability.

This method of operation was, for a time, in quite general

use in the anthracite region, but to-day it is in service in but

two places.

The "Mahanoy Plane" of the Philadelphia and Reading

Railroad, 2440 feet in length, overcoming an ascent of 354 feet

by a grade of 17.99 per cent, is a "balanced plane," being

double-tracked, the descending empties by their weight assist-

ing the power supplied to the winding drum to pull up the

loads. This plane handles 20 to 25 trips per hour, the cable

being attached to a "Barney" engaging the gondolas from the

rear. The maximum number of loads that has been handled in

24 hours is 647, and the average number of loads is about 583.

The "Ashley Planes" of the Central Railroad Company of

New Jersey, operating from Ashley to the summit of the
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mountain near Solomon's Gap, in the vicinity of Wilkes-Barre,

Pa., are in three flights, No. 1, 3700 feet long, with 9.28 per

cent grade; No. 2, 3000 feet long, with 14.65 per cent grade;

and No. 3, 5000 feet long, with 5.7 per cent grade; total length

between receiving and delivering tracks three and a quarter

miles; total ascent 1014 feet. A maximum of 60 loads per

hour can be handled up the three planes, the average rate dur-

ing operation being about 45. The planes are not constantly

in operation during the entire year, nor during the entire 24

hours of a day, but to furnish some idea of the efficiency of the

plant the following figures will be of some interest

:

Number of days worked 305

Coal tonnage hauled 4,827,104 tons

Coal tonnage and weight of car 6,832,935 tons

Merchandise, tonnage hauled 974,800 tons

Coal, ear and merchandise tonnage hauled

in one year 7,807,735 tons

The empty movement and the movement of passenger

trains is made by locomotives over the main line. "When the

planes are not in operation the loads are moved over the main

tracks of the railroad, 12.5 miles, with a ruling grade of 1.8

per cent and the same total ascent, 1014 feet. This permits

a comparison of these contrasting systems of working, both as

to capacity and cost. To move over the main line with loco-

motives the tonnage handled up the "Ashley Planes" would

require daily the use of from 18 to 21 locomotives of approx-

imately 45,000 pounds tractive power each, at an operating

cost of from two and one-half to three times the present cost of

operating the planes.

It would seem that the plane offers an economic resource in

railroad practice not now much availed of, and might well

receive careful consideration in locations involving expensive

construction and costly working. In overcoming considerable

ascents the power used in lifting the locomotive itself is very

expeiLsive. Against this in the plane there is only the weight

of the cable and the barney. Further, the use of the balanced

plane affords an additional economy, and w^here the loads
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descend might be practicable to substitute gravity for other

power for the entire work demanded.

202. Economic Waste.—Among influences that have

affected tlie construction of tariffs in the past have been the

recognition of the great distances over which the commodities

must be moved, the development of a new country which was

being opened up for settlement, the effect of further competi-

tion and the weight given to the principle of the "additional

ton"; that is, to the feeling that to add new business a road

is warranted in imposing any rate that is above bare cost, the

profits of which, however, small, would contribute to support

the "overhead" and unavoidable expenses.

It is upon this theory that the "Southeastern basing-point

system," the "Texas common-point system," the New Eng-

land "blanket" or "postage-stamp" system, and other

methods are founded with the effect of producing equality of

rates, irrespective of distance; that is, "a rate that the traffic

will bear," or perhaps better expressed as "a rate that will

stimulate the traffic," and it is upon this principle that tariffs

have been issued upon which something like three-fourths of

the tonnage is now moved.

This system extended markets, enlarged the field of com-

petition, equalized prices over large areas, opened up new
channels of business, lowered cost production, made possible

the rapid opening and settlement of new territory, and main-

tained the prosperity of territory otherwise isolated as, for

example, the New England States.

The energy, resource, adaptability and ambition of traffic

officers, business men and communities were alike stimulated

and encouraged and American commerce was distinguished by

its freedom from restraints. To a very large extent the rail-

roads made the business and it would be hard to overestimate

their contribution to progress. It was, however, affected with

two outstanding features that were alleged to be great abuses.

The circuitous haul, or the combination of the long and back

haul, was often as much as 50 to 60 per cent longer than the

short route, and there were many concessions to individual

shippers, usually in the form of rebates.
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In Germany freight is not allowed to be routed over lines

longer by more than 10 per cent than the direct route and the

United States Railroad Administration undertook in some dis-

tricts to restrict it to, in some cases, 15 per cent, and in others

30 per cent. American railroads attempted to control the

abuse of circuitous routes by pooling and by division of terri-

tory ; the large industrial corporations by strategic location of

plants and by bare-price schemes—that is, prices with freight

added—while Congress enacted the Long and Short Haul

clause. Professor Ripley, writing in 1907, condemns the rate-

making practices which have been described as inordinately

swelling the volume of ton-mileage, diluting the ton-mile rev-

enue, producing rigidity of industrial conditions, stimulating

centralization both of population and of industry, and a tax

upon American production. He ascribes the economic wastes

to congestion of the direct route, rate cutting by the weak

circuitous line, abuse of prorating practices in division of

joint through rates, desire for back loading of cars, strategic

considerations concerning interchange of traffic with con-

nections, and attempts to secure or hold shippers in con-

tested markets.

Some of these sources of waste are now dried up. The

argument on the circuitous haul takes distance only into con-

sideration and ignores the effect of grades, facilities, loco-

motive power and efficiency of operation and management,

which are in themselves sufficient in numerous cases to over-

come even the most conspicuous of the differences he mentions.

In the spring of 1917 under the operations of the director

general a study of the conditions in the "Western Traffic Region

was made with a view to re-zoning the traffic, eliminating all

lines where the distance involved a haul of more than 10 per

cent in excess of the short line. The considerations stated led

to the abandonment of the project. It was recognized by the

railroads and traders alike that circuitous hauls so far as they

existed were amply justified.

The transportation officer will look for the effect of the

practice, where it exists, in his costs and "transportation

ratio," and the country, to the extent that it is abolished, to



524 MOVEMENT OF ENGINES AND TRAINS

the effect upon its relative prosperity and contentment in

the next generation.

Think on George Stephenson, his beginnings in poverty,

kis struggles for an education, his triumphs over difficulties!

Think of hi7n going after the job on the Stockton and Darling-

ton Railway! With Nicholas Wood, he started from Killing-

ton and rode six miles, then went in a coach 30 miles to

Stockton, then walked 12 miles through the fields over the line

of the proposed railway, then had an interview with Edward
Pease, the projector of the road, then walked on the return

journey 18 miles from Darlington to Durham. What the

"eight hour clock-watcher" might call a full day's work.
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To each according to his need.

Socialist Dogma.

To every man according to his several ability.

St. Matthew, 25-14.
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203. General Rules Governing Employees, Operating- De-.

partment.—At a meeting of the American Railway Associa-

tion on October 11, 1893, it was

:

Resolved, That a special committee of nine members

be appointed by the president to obtain the rules and

regulations at present in use by the several members of

this Association defining the duties of enginemen, firemen,

switchmen, trainmen and telegraph operators, to prepare

an abstract of same so classified as to exhibit their points

of general agreement or variation, and to report upon the

subject at the next meeting of the Association, with such

recommendations as may be deemed advisable.

The first meeting of the committee was held on February

7, 1894. A report was submitted at a meeting on October 17,

1894, for the general information of the association and for the

purpose of eliciting criticisms and suggestions, covering a set

of rules for enginemen, firemen, conductors (both passenger

and freight), baggagemasters, brakemen (both passenger and

freight) and switchmen. The committee held further meetings

on May 28, August 28, October 15 and December 10, 11, and

12, 1895, and February 25, 1896, and again. submitted a form

of report with an earnest request for criticisms and suggestions

of amendments or additions.

The committee held further meetings on May 26 and

August 19 and 20, 1896, and submitted its report for adoption

at a meeting on October 7, 1896. After discussion it appeared

that some of the questions involved affected the work in charge

527
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of the committee on train rules and the committee on safety-

appliances, and arrangements were made to have the three

committees jointly give consideration to the subject.

The rules were classified as follows

:

General Rules 22

Trainmen 5
Passenger trainmen 6

Passenger baggagemasters 3

Freight trainmen 5

Engineers and firemen -. 12

Telegraph operators 15

Total 68

At the meeting on April 7, 1897, the Conference Commit-

tee, being the three committees to which the subject had been

referred, submitted a report. It had held sessions on Decem-

ber 7, 8 and 10, 1896, February 2, 3, 4, and March 9, 1897.

The Conference Committee had added a general notice of four

paragraphs and clarified some of the rules. The report, after

debate, was adopted.

204. General Rules Governing the Determination of

Physical Qualifications of Employees, Operating Department.
—^At a meeting of the American Railway Association on

October 23, 1901, the Committee on Safety Appliances re-

ported that, at the recommendation of the Executive Com-
mittee, it had begun the investigation of the practice on the

different roads with reference to tests for color perception,

vision, etc., and that a circular requesting information from

the various roads would soon be issued. The practice was

originally inaugurated in 1884 on the Pennsylvania Railroad

and had gradually been very generally adopted.

The committee reported progress at a meeting on April

23-24, 1902, and requested definite instructions from the asso-

ciation, whereupon the following resolution was adopted:

Resolved, That the Committee on Safety Appli-
ances, in the light of the information which has been pre-

sented, and such further information as it may deem neces-

sary to secure, is instructed to proceed with the formulating
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of rules and requirements which it may recommend for

employees in and applicants for railway service as to their

educational and physical qualifications, and the examina-

tions requisite therefor, and to report to the association.

The committee made further progress reports at meetings

held on October 22, 1902, April 22 and October 28, 1903, and

April 27, 1904. On October 26, 1904, it presented its report,

stating that the American Academy of Railway Surgeons had

cooperated with it with reference to the subject of physical

examination and that valuable information had also been ob-

tained from the American Ophthalmological Society, prom-

inent railway surgeons and experts, and from other sources.

Various suggestions were made regarding certain rules and

the report was referred to the committee for further con-

sideration.

The committee's final report was presented on April 5,

1905, and adopted. It contained 15 rules covering eyesight

and hearing tests, other physical examination, and educational

examination, outlining in considerable detail the manner of

making the examinations and the requirements to be met

therein. They are designed to test accuracy of vision and

ability to distinguish clearly the colors of prescribed signals;

ability to hear distinctly ; strength for the performance of the

duties of a position
;
generally satisfactory physical condition

and ability to speak without serious impediment; ability to

read, write and cipher and possession of the necessary intelli-

gence and sufficient knowledge of the language used in the

rules to understand clearly their meaning.

205, The Transportation Men.—In what follows de-

scriptive of the duties of the men, I have availed myself freely

of information from

:

The Train Wire -. Anderson
Locomotive Engine Running and Management Sinclair

Locomotive Engine Driving Reynolds

Manual for the Economical Management of Loco-

motives^ for Locomotive Engineers and Fire-

men Baker
Railway Provident Institutions in English Speak-
ing Countries Riebenach
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From the reports of the Interstate Commerce Commission
for the year ending December 31, 1918, the number of persons
employed in freight transportation may be taken to be as
shown on the following table:

Freight Transportatiox .'ervice i

Oiiice clerical force

Agents (including 19,510 agent-telegraphers)
Station service employees
Train dispatchers and directors

Telegraph and block operators

The crew of the train

Firemen
Engineers
Brakemen
Conductors
Other trainmen

The yard crew
Engineers
Firemen
Conductors
Brakemen
Other yardmen

Total

Total
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206. The Office Clerical Force.—The work of the clerical

forces in the general and divisional offices is, in the nature

of things, of a varied character. It includes handling

correspondence, receiving, checking and abstracting in-

formation and reports from subordinate officers and

employees ; compilation of statements therefrom for the offi-

cial in charge of the office where the tabulation is made or

for his superiors, issue of passes, hearing and adjustments

of complaints, and the thousand and one things involved

in successful and efficient conduct of the business. Far too

little consideration has been given to this great body of

employees—chief clerks, secretaries, stenographers, typists,

machine device operators, telephone switch-board operators,

messengers, office boys and others. Economy in numbers

has been eff^ected through great improvements in office

machinery and furniture—filing cases, loose-leaf account

books, the substitution of carbon copying for the old wet

impression process, calculating and tabulating machines,

division and segregation of work. But faster than these

devices permitted reductions in the clerical force, the growth

of the business and of demands for information by govern-

ment bureaus added to its number. Over a period of years

it has been:

Office Clerical Force

Year
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All Employees

Year
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in countless ways to assist him in his burdensome tasks.

Their work should be frequently cheeked over to correct

faults which, though they may appear slight in themselves,

are of a consequence that finds reflection in the expense

account.

207. Station Agent.—Station agents must be familiar

with all instructions, rules, methods and practices for the

conduct of the business and should cultivate and maintain

friendly relations with the public. They should bear in

mind at all times that they are the local representatives

of the company, and should be particular to see that all

business with the public, whether handled by themselves

or their subordinates, is transacted in a courteous manner.

Cooperation with other officers of the company is essential.

Determination to transact all business in the most efficient

manner possible, to accord hearty and loyal support to the

company, to be courteous at all times, and to give the fullest

measure of cooperation to other departments and employees

will bring success to the company and to the individual

who thus impresses his superiors with his efficiency and

desire to advance the interests of the company.

The work of the freight station and freight transfer

employees is fairly well indicated by the nomenclature used

in describing their positions. The clerical forces receive

and record inbound waybills and issue outbound waybills,

freight bills covering charges on freight shipments and bills

of lading, being receipts for goods received for shipment.

Their time may be taken as divided necessarily between

transportation and accounting, since the waybill and sub-

sequently the freight bill are both transportation and

accounting instruments, being authority for the movement
of the freight and the basis for revenue. Others keep the

station accounts and render from time to time prescribed

reports for the information of various officers of the com-

pany, etc., etc. I made a careful study of a typical station

in 1912 in connection with some changes in the accounting

system. The number of forms in use was 161, classified as

follows

:
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Typical Station in 1912

Department
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Station agents are personally responsible for the proper

condnct of the company's business at their stations. They

must see that only authorized persons are allowed in ticket

offices, baggage rooms and freight offices and that they are

kept securely locked vhen unoccupied. Special attention

must be given inquiries by shippers. Every effort con-

sistent with other duties must be made to secure business.

Proper information must be given patrons regarding trans-

actions with them. They should familiarize themselves with

the boundaries of the company's property and permit no

encroachments thereon, and see that the station premises

are in all parts in a safe and proper condition, and good

order maintained. Active effort should be made to secure

the prompt release and prompt placing of cars. Agents

may fail to exhibit lively appreciation of the ultimate ends

to be achieved by prompt loading and unloading and release

of equipment by patrons, nor do they always bring to bear

upon that part of their duties as much enthusiasm, energy-

and interest as its importance warrants. I am afraid that

employees generally have not sufficiently absorbed the fact

that it is the use of the car that is wanted, and not the

money involved in the collection of demurrage, so that the

effects of their efforts with patrons along this line have been

somewhat negligible. And, in this connection, it is at least

questionable whether it is sufficiently well imderstood that

railroads have the right to unload cars and store the con-

tents when patrons do not unload within a reasonable time.

This should be stressed so that it will be fully comprehended

by all officers and agents, and effectually used with patrons.

On the other side, the agency has not always received the

essential assistance and support of the superintendent in

the way of personal cooperation in regular visits and helpful

suggestions, needed force and modernized facilities. The

real economy in the use of an additional clerk or foreman

is not always comprehended, at times only grudgingly

assented to ; nor is appreciation always shown of the value

of labor-saving equipment and appliances. In later years

there has been something of an awakening to the wisdom
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of a more liberal policy in these respects, yet the field con-

tains much room for further thought and action.

Drives, originating at headquarters, in connection with

the release of equipment, are occasionally carried forward

successfully and, for a time, a good showing is made; then

the driving force wanes and the standards reached are not

preserved. The efforts of the car distributing office should

be continuous ; constant vigilance the rule ; and the aim to

bring the agents and their subordinates to that frame of

mind that would regard the loss of a day's use of a car as

serious as the loss of freight revenue on the contents thereof,

for which the agent is personally responsible.

Some of the varied duties and practices of the station

agent may now be summarized.

Scales must be kept in balance and protected from

weather. All possible precautions must be taken to guard

against fire. Material must not be piled within ten feet

of track centers, nor must traders be permitted to obstruct

tracks while loading or unloading cars. Freight requiring

shelter must be promptly placed in the freight house or in

cars. Applications for employment with the company by

desirable persons living in the vicinity should be encour-

aged.

The general foreman has charge of the men employed

in the freight house and on the platforms, a gang foreman

being in charge of each gang, the callers ''call off" the name
and address of the consignee on each shipment, the num-
ber and character of the pieces, etc. ; the loaders load them
on trucks, the scalers weigh them and the truckers convey

them on trucks either to the proper car in the case of out-

bound shipments, when they are stowed by the stevedore,

or to the proper place in the house in case of inbound ship-

ments. The laborers are variously employed.

In the handling of L.C.L. freight, the most economical

working of the force is to be found at the large terminal

freight depots which include the work of the transfer sta-

tion and the facilities of the storage warehouse. The labor

is most economically used when the laborers work in groups
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on the "gang piece-work" basis. In every transfer station,

some man shows the greatest ability in loading and should be

appointed to a senior position. In every group of such

stations, one man will stand out over all the others and his

services should be utilized in going around from station

to station to superintend the loading for a period. To give

him the necessary authority he should be classed as an

officer.

Station records, accounts and reports must be written

in a neat and legible manner. Erasures must not be made
to correct figures but a line drawn through the entry and

corrected figures inserted above the original figures. Records

to be retained permanently must be carefully filed and in

proper order for convenient reference ; also tariffs, classifica-

tions, circulars of instruction and other publications. Replies

must be made promptly to all communications requiring

answer and reference made to file, claim or tracer number.

When answering correspondence regarding waybills, the

complete reference must be given, including initials of issu-

ing line. The use of the pencil is to be avoided; pen and

ink, indelible pencil or typewriter should be used. The

name of the month should be written, not expressed in

numerals. Telegrams should be brief, without unnecessary

words or expressions. Unnecessary telegrams should be

avoided, and the train mail service used where possible.

There should be economy in the use of stationery and sup-

plies and a quantity not to exceed 60 days* supply should

be carried and kept up by monthly requisition. Packages

containing valuables are forwarded by express. Station

agents, upon whom legal process may be served, relating

to or affecting property which is in their custody as the

representatives of the company, must not voluntarily de-

liver up such property unless authorized by the company's

attorneys. Should a sheriff or other officer having authority

seize, under writ of replevin or attachment, or other legal

process, any freight or other property, the station agent

must at once advise the superintendent and the company's

attorney by telegraph, asking instructions as to his legal



538 MEN—FIRST SECTION

responsibility and that of the company. No assignment of

M'ages must be recognized nor must information be given

out as to the amount held by the company subject to attach-

ment. Property offered for shipment must be accompanied

by a "straight" or ''order" bill of lading. The latter must

bear the impression of the issuing station dating stamp on

the ^ original, duplicate and triplicate, and must not be

issued for more than one car. Station agents are bonded

by a surety company.

There is a great difference between the volume of busi-

ness handled at a large terminal freight depot and that

handled at a small combination coimtry station, and this

difference is reflected in the profitableness of the business

handled. It is no exaggeration to say that one-third of

the freight depots of the country are run at a loss.

208. Telegraph and Block Operators.—The telegraph

operator who handles the train orders is charged with the

duty of delivery. Besides the personal and professional

qualifications required, he should be thoroughly conversant

with the rules and methods prescribed for this service, as

well as with the time tables and general train rules and

the character and designation of trains. A telegraph

operator may do much to keep business moving by advis-

ing the dispatcher of arrivals, delays and other things bear-

ing on train movements, which the letter of his instructions

may not require him to report. One who does this intelli-

gently prepares and recommends himself for advancement.

The uses of the telegraph are so numerous and diversified

that it would be unprofitable to undertake either to

catalogue them or to describe them in detail.

It is quite important to impress operators with the

gravity of the work in hand. Their apprenticeship and

training should be such as to assure this as far as possible,

and before appointment they should be thoroughly examined

as to their qualifications in all respects, and afterwards

constantly supervised by competent officials. Young persons

readily learn to telegraph. It is no disparagement to them

to say that they have not ordinarily the steadiness of char-
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aeter and sense of responsibility which we expect in mature

years. Without these it is difficult for them to have proper

conception of the magnitude of the interests dependent on

their attention to their duties and the importance of exactly

carrying out details which to them may seem almost trivial.

We have here a cogent reason for so systematizing this

business as to render its working as nearly automatic or

mechanical as possible, thus eliminating as far as practicable

the risks arising from the deficiencies of the human agency.

In all systems worked by man these risks will be found.

Operators should aim at a high standard of qualification

and attention to duty. A careful study of this special work
will develop a sense of its importance, leading to better

attention to duties and preparation for advancement.

Operators will, therefore, do well to make themselves

masters of their business, rather than rest satisfied with

merely mechanical attention to prescribed methods, without

intelligent comprehension of their significance.

There is a disposition among all classes of employees to

make the telegraph office a sort of club room, probably be-

cause they can there learn the latest news ; and on the part

of the telegraphers there is a natural inclination to relieve

the tedium of their office hours by social chat. Telegraph

operators should be carefully guarded against the intrusion

of outsiders or employees off duty. Conversation or other

interruption may distract attention at a critical moment and

cause an operator to write an order incorrectly or to allow

a train to pass which he should stop. Nearly one-half of

the railroad mileage of the country is now operated by

telephone. The use of the telephone has simplified and

expedited the business, though it has the disadvantage that

all the men on the line cannot *

' listen in " as with the

telegraph, involving the loss of an important educational

opportunity.

209. The Crew of the Train.—In the rules and regula-

tions a train is defined as an engine, or more than one engine

coupled, with or without ears displaying markers.

It is unfortunate that one has to employ so awkward a
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locution as "the crew of the train" to describe both groups

of men employed in the working of the train, one of which

has come to be known as the "engine crew"; the other

as the "train crew." Some of the time of their supervising

officers is concerned with the problem of keeping them in

harmonious relations.

210. Fireman.—The fireman's main job is to keep up a

good head of steam, not to waste any of it by popping-off,

and to use the smallest possible amount of fuel.

It is too much the practice to employ the casual appli-

cant, to put him on the locomotive and tell him to go to

work, with no more training than perhaps three trips over

the road under instructors. The natural recruiting ground

for employees is the territory served by the company, and

the natural recruiting staff the station agents, section fore-

men, and the officers and men in the service. Through these

the road foreman of engines should provide himself with a

waiting list and should seek to give the applicants prelimi-

nary training, in work about the engine dispatching facili-

ties, the roundhouse, the machine shop, in hostling or as

head brakeman, to give them familiarity with locomotives.

As Sinclair points out, without some such preliminary train-

ing the first ten days of a fireman's experience is likely

to prove very trying, and it is here that the labor turnover

in the engine crew is found. To ride for eight or ten hours

on an engine for the first time, standing on one's feet and

subject to the shaking motion, is intensely tiresome, even

if a man has no Mork to do. But he must shovel 6 to

12 tons of coal; the posture of the body while doing this

work is new ; he must pitch the coal upon certain exact

spots, through a small door, while the engine is surging

about and he is unsteady on his feet ; his hands get blistered

with the shovel, and his eyes grow dazzled from the intense

glare of the fire. Then come the additional side duties of

looking out for signals, train orders and highway crossings,

ringing the engine bell or controlling the automatic bell

ringer, taking water and fuel, shaking the grates, and, where

poor coal with considerable non-combustion is used, clean-
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ing the fire. A fcW weeks' practice makes all this easy work.

The pay during this apprentice employment is, and should

be, good, as compared with other competing employments

and the reward for advancement material.

The men selected for employment should be active and

of physiqu^ equal to the requirements of the physical exami-

nation, with mental alertness, good education and judgment,

and good temper. Once registered the new fireman looks

over the bulletin board and from the engine-board ascertains

the engine to which he is assigned. He sees that proper

supplies, including full tank of water and tools are on the

engine ; that the grates and operating gear are in good

order, assures himself as to the condition of the ash-pan

and dampers, and of the fire, and that there is a sufficient

live fire on the grates to keep up steam while the locomotive

is starting the train, avoiding as much as possible opening

the fire door while the exhaust is strong. On the road he

watches the signals and calls their position to the engineer.

At the end of the run he sees that tools are properly put

in their places, flags taken down and just sufficient fire to

be cleaned without any excess unburned coal.- Every trip

brings new experiences, every day adds to his knowledge

of the intricate machine he is learning to manage. Week
by week he accumulates knowledge that will eventually

make him a first-class locomotive engineer. In this he should

have the guidance and encouragement of his engineer, the

oversight and direction of the traveling fireman and the

road foreman of engines. Every six months his acquired

knowledge should be reviewed by written examination, first

the flagman's duties, then mechanical and air brake, and

finally the book of rules, until his understanding of the

locomotive and the book of rules meets the requirements

for advancement.

211. Enginenian.—The engineman's main job is to get the

most work out of his locomotive at the least cost, always

with an eye to the safety of his train under the rules and
under the conditions of block signaling. Argument may be

maintained as to the relative responsibility in train-working
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of the engineer and conductor on single-track, constituting

approximately 87 per cent of our main-track mileage, but

more than half the freight ton mileage is moved on less than

10 per cent of the road mileage, and here there can be no

question of the unequal burden so confidently and success-

fully carried by "Old Eagle Eye." Upon the loyalty, intel-

ligence, and the care of the engineman, depend largely the

safe, punctual, and profitable operation of the railroads.

He should be distinguished for his knowledge respecting the

engine and the working of the traffic.

I took Mr. McKinley to Washington for his first inaugura-

tion, and as we walked down the platform he stopped, shook

hands with the engineer, thanked him for his service, and

taking the carnation from his button-hole asked him to

give it with his compliments to his wife. It was not

"politics" but a very real display of human understanding.

As we passed along he said, "Well, that is the real man
after all."

Capacity to handle a locomotive can be acquired in a

few weeks' practice. Operating the throttle, reverse-lever,

air brake, feed water and lubricating equipment make but

a scanty demand. When one thinks of the old ladies of

60 and the young ladies of 16 who drive automobiles over

our crowded streets after a few days' instruction, it would
seem as though the entire force of engineers might be

recruited overnight from among the chauffers. At the

beginning, engineers were made from shopmen, a few days'

practice in moving locomotives round in the yard being

considered sufficient for road service. Other qualities than

mechanical ability were, however, found to be necessary to

work the locomotive over the road safely and on time.

Perfect control of speed, of facility in handling a train,

insight into the best methods of economizing combustion

and steam, the whole magazine of practical knowledge which

enables an engineman to meet every emergency with calm-

ness and promptitude, are obtained only by years of ex-

perience on the footboard, amidst many seasons of fair and

foul weather and by assiduous observation while there. And
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this process of education should never cease. Ask questions

;

attend the air brake and train rule instruction classes;

observe the shop operations; read the instructions issued by

manufacturers of superheaters and other accessories that

reduce work and make for economy; study the books which

contain in condensed and logical form information based

on the experience and discoveries of the hardest workers

and thinkers of the past, the products of long years of

toilful experiments and patient observation. The knowledge

so acquired should be passed on as rapidly as possible to

the firemen. Engineers should feel themselves responsible

for the education of their associate.

After registering and examining the bulletin board and

general orders, track and bridges under repair, slow orders,

etc., and comparing his time with standard clock, he notes

his assignment on engine board. Except when relieved by

hostlers, who are rapidly taking over this work, he then

inspects the interior of fire-box, sees that the tools necessary

are on his engine, starts the air pump and lubricator, oils

the engine and tests the air brakes. Where the actual work
has been done by the hostlers, the engineer is not relieved

from the responsibility of knowing that it has been done

properly. Inspection while oiling indicating all parts work-

ing satisfactorily, the locomotive is taken from the house

and coupled on the train. Time is here compared with con-

ductor and fireman. It is when starting a train that the

working of the locomotive may best be studied.

On arrival at the terminal, a second examination of the

crown sheet is made and the engine left on the pit with

three gauges of water.

Enginemen are required to visit the air brake car once

each year for the lectures and instructions by the air brake

instructor; to visit the rules car once in two years for eye-

sight and hearing tests and oral examination of the book

of rules ; and, if out of the service for 60 days, they must visit

the rules car and take an oral examination on the book

of rules.

These two men, the engineer and the fireman, then con-
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stitute the engine crew and it is hard to understand why;

any more men should generally be found on it. On the

great bulk of the mileage of the country their duties are

light and the work now done by the head brakeman could

be readily imdcrtaken by the fireman; upon large locomo-

tives where the labor of shoveling the coal is heavy, and

on crowded tracks or on trains where much incidental work

is involved, an assistant fireman could be added to the crew

and the work apportioned as circumstances indicated.

212. Water.—The work of the engine crew consists largely

in handling water and coal for the production of steam,

use of lubricants to overcome friction, and the starting,

stopping and working of the locomotive to move the train.

As Baker points out, water is, of all liquids, the most power-

ful absorber of heat, the amount of heat and energy that

may be stored in it being almost incredible. The work of

starting trains, accelerating their speed, climbing grades,

drifting down hills and into stations with the steam shut

off, necessitates great irregularity in the application of

power, and, as the source of power is heat, it is well to

make use of every opportunity that offers to gather in

a reserve store of heat. Starting trains is the hardest work
that locomotives perform, and, unless they are assisted dur-

ing this emergency by stored heat, the consumption of fuel

is extravagant. Before starting, the boiler should be prop-

erly filled with water, heated to the proper temperature,

the fire should be properly prepared, and the injector or

feed water pump should not be operated until the train

has been forced into speed. The amount of water to be

carried under various conditions of work should be care-

fully studied, consideration given to every influence exerted

in producing dry saturated steam and, in time, a high degree

of superheated steam, and in converting its velocity pres-

sure or force into work. There should be a good supply

of water in the boiler when beginning the ascent of a

grade, as the injection of cold water checks the formation

of steam. While the water should never be allowed to fall

below a good margin of safety, the boiler should not be so
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full that the steam will carry water over into the super-

heater or cylinders when the engine starts. The level of

the water with relation to the top of the crown sheet is

shown in the water glass and can be tested by the gauges.

The first gauge is ordinarily located about three and one

half inches above the highest point of the crown sheet and

the other two at similar intervals, though this varies slightly

with different manufacturers.

213. Coal.—The different fuels, that is, bituminous coal

or anthracite or a mixture of the two, lignite, and fuel oil,

as well as the different methods of burning them, as by

hand or mechanical stoker firing on grates or in retorts,

or in powdered or gaseous form in suspension, require dif-

ferent equipment and different methods on the part of the

fireman but the object to be obtained is the same, the most

effective combustion, which means the maximum percentage

of carbon dioxide (CO2) and the minimum carbon monoxide

(CO) and free oxygen (0).

The coal, when placed on the engine, should preferably

be broken down not larger than the size of an egg, thereby

offering greater surface area to the heat and facilitating

its being scattered more uniformly over the brightest spots

in the fire. On large locomotives it is moved forward by

gravity or by mechanical devices, or coal passers, so that it

can be reached by the fireman without walking into the

tender. A shovel holds, when ordinarily full, from 11 to 14

pounds of coal. Generally at intervals of about three min-

utes, four or five shovelsful will be scattered over those

portions of the surface of the fire which require replenishing.

The coal should be so thrown as to strike the fire bed and

not to strike the flues, fall on top of the arch, or in a man-

ner that will permit the fine particles to pass through the

flues unconsumed. Furthermore, live fires should be kept

along the sides of the fire box and in the corners to exclude

the cold air and to avoid chilling the combustion, fire box

and flues, and with special attention to keeping the fire

alive at the throat-sheet.

Heavy firing must not be indulged in, as it results in
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poor combustion and black smoke, the cooling of the fire

box and flues; contraction, followed by an intensely hot

fire, causing expansion, results, in time, in cracked fire-

box sheets, leaking flues, broken stay-bolts, and general in-

jury to the firebox, tubes and flues.

The coal should be fired in small quantities and regu-

larly, allowing the fire-box door to remain closed a few

moments between shovelsful for the furnace to regain its

temperature. When the train is well in motion and the

reverse lever pulled back to short cut-off, the fuel can be

put in under the more favorable conditions of a softer draft.

Care must be taken to keep the bed of fire thick enough,

and of uniform depth over the entire grate surface to pre-

vent the access of too much air.

The importance of providing for a full admission of air

through the grates in quantities sufficient to effect combus-

tion as nearly perfect as possible should never be over-

looked. To this end adequate provision should be made by

designers for the maximum air openings through grates

and ash pans, an important detail that has been greatly

overlooked. To perform their part, the grates must be

shaken as necessary to keep them free of ashes and clinkers.

To remove clinkers from the fire-bed and hoe out the ash-

pan is a disagreeable task but should not be shirked. Ash
pans and fires must not be cleaned near any bridge, culvert,

depot or building, or on any frog or switch, and the fire

should be thoroughly drowned out with water before being

left, in order to avoid burning cross ties or spreading fires.

The steam pressure should be kept within the limits of five

pounds and not changed rapidly either way. When the

boiler shows indications of blowing-off, the steam pressure

should be lowered by feeding water into the boiler, or by

opening the door a few inches. Reynolds says that when
heat, water and fuel are being thrown away in steam

through the safety valves it is positive proof that either

the locomotive is too small for its work, or too great for

its man. Frequently, with a light, clean fire, when the

locomotive is standing and the blower on, a drumming noise
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is heard; it may be prevented by closing one or both

dampers, or opening the fire-box door sufficiently, which-

ever is more effectual.

214. Steam.—In the early days of steam locomotives a

comparatively low pressure of steam was used, which neces-

sitated allowing the steam to follow the piston at boiler

pressure nearly or quite the entire length of the stroke.

Failure to utilize its expansive properties resulted in very

extravagant use of fuel. With higher pressure it was found

that more work could be done with a great deal less steam

by cutting off the supply early in the stroke and allowing

the steam to spend its expansive force in pushing the piston

the remainder of the stroke. In starting trains it is not

possible to use to any great extent this expansive force

of steam, but in forcing trains into speed, and pulling them

over the road, it offers the greatest opportunity we have

to economize the use of steam, fuel and water. While per-

forming such work, the engine should be run with throttle

wide open, allowing the steam to enter the cylinders as

near boiler pressure as possible, and then cutting it off as

early in the stroke as possible and consistent with the work
to be done. The practice of running the reverse-lever in

notches, causing the valves to cut off at, say, from one-

third to one-half of the stroke, and then regulating the

power by the throttle, by increasing or decreasing the pres-

sure of the steam in the cylinders, is very wasteful and

wrong, and is to be avoided as much as circumstances per-

mit. A slight opening of the throttle will wire-draw the

steam and cause it to enter the cylinders at a lower pres-

sure than that of the boiler, and thus deprive it of much
of the potential energy with which it has been invested.

Many road foremen of engines question the wisdom of

running at all times with wide open throttle. They express

their opinion in the phrase—low piston speed, wide open

throttle; high piston speed, regulated throttle. Of course

this applies only after trains have been started. In starting

trains it is necessary to work the locomotive full stroke,

and throttle the steam so as to prevent the slipping of driv-
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ing-Avheels which is not only liable to injure crank pins

and rods, but affects the fire injuriously and causes waste

of fuel.

Some enginemen practice forcing their trains into, speed

from stops in as short distance and time as they can, and

this is responsible for much unnecessary waste of fuel.

Cylinder condensation limits the degree to which the

expansive force of steam may economically be used. It is

caused by the metal of the cylinder absorbing a certain

amount of heat from the steam and conducting it away from

useful work. The general use of superheaters has largely

overcome this trouble although much still remains to be

done in the way of increasing superheat temperature and

preventing radiation losses.

Contracted exhaust nozzles being necessary to free-

steaming locomotives, the use of steam of high pressure

with early cut-off reduces exhaust and causes less back

pressure in the cylinders. Escaping from the nozzles at a

lower pressure, the force of the exhaust is less and produces

a milder draft through the fire, burning less coal, and allow-

ing the heat and products of combustion to pass from the

fire box and through the flues with a slower motion. Re-

maining longer in contact with the heating surface more

of the heat is imparted to and absorbed by the water in

the boiler.

215. Lubrication.—Friction is a resisting force which al-

ways tends to prevent or retard the motion of bodies in

contact. The objects of lubrication are to reduce friction

and prevent development of destructive heat, and are

accomplished by interposing between the smooth rubbing,

rotating and sliding surfaces of machinery, such as journals

and bearings, pistons and cylinders, a film of oil of sufficient

"body" to keep the surfaces between which it is interposed

from coming together in metallic contact. The use of more

oil than is necessary to effect this purpose is waste and

should be avoided. Temperature affects the lubricating

quality of oil, and consequently friction of rubbing surfaces,

very greatly. By the way trains drag for the first few
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miles after a delay of 30 minutes in cold weather, engine-

men are made painfully aware of the action of friction due

to the congealing oil in the journals. Groaning valves and

pistons exposed to steam indicate the opposite effect of too

high a temperature such as will cause the oil to deteriorate

through carbonization.

Every movable part and every oil-hole should be in-

spected and oiled. Oil-holes stopped up should be promptly

and thoroughly cleaned. Driving box, shoes and wedges,

and the valve gear generally need oiling only once every

100 miles. When driving-wheel flange oilers are provided,

they should be of the automatic type. The economical use

of power depends greatly upon the use of lubrication for

the machinery and wheel flanges and rail, and every mov-

able part that will create friction should be kept well

lubricated with oil or grease.

Since so much depends upon proper lubrication, oiling

and greasing should be invariably attended to before the

commencement of the trip, and "oiling around" should

never be done hurriedly, but carefully and deliberately with-

out waste, looking well to the general condition of the

locomotive, the temperature of the journals, pins, and

motion gear parts, and to the appearances of the lubricated

surfaces. Much of the oiling is now done through sight-

feed lubricators, the glass permitting the dropping oil to

be observed.

216. Working the Locomotive.—There is a sad lack of

good judgment on the part of most enginemen as to time and
speed, and this is especially true when running at the low

speed of freight trains. For this reason it is very desirable

that a reliable speed indicator and recorder he added to

the cab fixtures; otherwise the engineer is in danger of

arriving at stations too early or too late, running too fast

at times, too slow at others. The skillful engineer in start-

ing his train avoids the jerks that are so destructive of

the draft rigging, prevents slipping by reduction of steam

pressure in the cylinders, or by the use of sand, which
should be restricted to cases where it cannot be dispensed
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with as it rapidly wears the tires, while the sudden check

causes a great strain on the machinery. He avoids running

past stations where stops are to be made, and does no

unnecessary braking, especially of a character to slide the

wheels, so severely damaging to both wheels and rails. The

passing to and from curves, and through turn-outs, calls

for a high exhibition of skill that only the most competent

engineers can show. While running on curves the engine

crew should carefully observe the behavior of the train,

to discover hot-boxes, derailed trucks or other mishaps de-

manding prompt attention.

The business at stations or sidings should be dispatched

in the least time practicable. Whatever time is lost here

by loitering must be regained by so much increase in speed.

"Fuel and w^ater should be taken, the bearings and running

gear of the locomotive and tender inspected and oiled when
necessary wdth the least delay, and movement begun on

signal, starting as promptly as a passenger train.

Before entering a long and sharp descending grade

where a heavy call will be made on the braking power, it

is well to allow the train to stand for 10 minutes to give

time for inspection of brake apparatus, to turn up retain-

ing valves, and make sure that all draft and running gear

is in good condition. If the grade is longer than ten miles, in-

spection should be repeated on the way down.

Where the engine is turned over to a road hostler, it

is the practice to give him a slip showing parts to which

special attention should be given on account of renewals.

Usually these slips are given to the roundhouse foreman

or the engine dispatcher.

Before going out on his run, an engineer should examine

the work-book to see what repairs were last reported as

being necessary, and what has actually been done. Because

of increased liability to friction, repaired machinery parts

may require extra road attention.

There is an important difference between a first-class

and a fair locomotive engineman, and of course a grtater

difference between a first-class and an ordinary one. It
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is not sufficient to stimulate effort, study and fidelitj^ to

reward the best and most competent with commendation

and to bring the careless and unskilled under discipline.

We should work out some more adequate compensation.

The engineman should know how to feel his locomotive and

apply the power judiciously to the work, and the skill to

do this requires education, experience and good judgment

which should be suitably recognized by distinction and pay.

The freight engineman has always before him the possibility

of promotion to passenger engineman. Here his rate of

pay is high, his hours are short, and his work neither

monotonous nor arduous; his lot is one that may well be

envied by the majority of workmen.

217. The Train Crew.—The train crew is responsible for

the condition and working of the train. Like the fireman,

the brakeman is usually selected from among chance appli-

cants, and, after several trips over the road as an observer,

is put to the job, being, as a rule, left to learn the duties

by observation. Here, also, an unreasonable amount of

labor turnover is located, and, under the circumstances, is

to be expected.

Like the road foreman of engines, the trainmaster should

recruit his men from along the line of his road, where they

and their families are well-known and already have a sub-

stantial stake in the community. The children of employees

are in a sort of apprenticeship from their birth; they have

opportunities for learning many details which others can

only acquire after considerable service. It is an inducement

to continuous and faithful service if the employees under-

stand that these chances for a start in life are held open

for their children. The trainmaster should have a suitable

waiting list with such preliminary training as may be

given. Systematically, and at intervals, not longer than

six months, the brakeman should be examined on the book

of rules and air brake practice until he has acquired the

knowledge essential for pkromotion. The introduction of

the air brake has greatly decreased the work of the brake-

man, while the automatic coupler has removed what was
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before its use the very great hazard in coupling. His duties,

though much lessened, are still important.

There was a time when the conductor hired his own
brakemen; now, with the growth of the business, he is

supplied with them, but their education is largely at his

hands, and he, better than any one, knows their character

and capacity, and his recommendations regarding them
should be solicited and given great weight. Advancement
should not be left solely to the working of seniority, which

has been the real set-back to the worthwhile man. More
than any other one thing it would seem to have lowered

the efficiency of the service. Promotion should be a reward

—reward for courage, endurance, readiness of resource,

intelligence, application and steady perseverance.

The head brakeman couples the engine to the train,

uncouples and couples at water stations, and attends to

standpipes, opens switches at sidings, and assists in setting

off and picking up cars, and while moving through yards

must be out on the train to receive signals from the rear

and relay them to the engineman. "Where grades make it

necessary, trainmen are required to be out on top setting

up or turning down air brake retainers. The flagman sees

that the caboose supplies are on hand, and when moving
through yards is out on the train and assists in switching,

unless occupied in protecting the train when on the main
track. A distinction in pay was for many years made be-

tween the flagman and the other brakemen, but was dis-

continued in 1913. It is upon the flagman that the con-

ductor, while not neglecting the others, should largely con-

centrate his instructions. The conductor reports to the yard

office, compares his time with the standard clock ; with the yard

clerk checks the car numbers against the yard clerk's

records; receives from him the bills (or their equivalents)

for all the cars in the train, and reports ready to go.

He enters in his wheel report the number of each car

and the initials of the owning line, its destination, its

empty or tare weight, the weight of the load, and the sum
of these two or the erross weight of the car and the stations
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from and to which moved. This wheel report is forwarded

to the car accountant with notation of any seals missing

or broken. Upon arrival at the division terminal the con'

ductor and brakemen register at the yard office, hand in

reports of delays, hot-boxes and accidents, if any, with train

switch list, the engineer and fireman hand in their time

slips, the names of all are posted on the "in" register

and they are off duty until summoned by the caller.

The conductor, especially on single track lines, is in an

important position. He must keep the time-table con-

stantly in mind, not overlooking a single figure; he must

not only see that his own train is exactly on time, but he

must know where every train holding superior rights or

moving in the opposite direction will meet and pass him.

All matters and all differences are referred to him, and he

must be prepared to meet every emergency that may arise

with knowledge, judgment, promptness and nerve. He must

see that no time is lost at stations, must be watchful of

the condition of each car, be alert for signals from his

cngineman, from stations and from towers, and have at his

fingers' ends the rules and regulations.

The small obstacles to the prompt movement of freight

are many. They differ at every point upon the line. The
conductor will discover them by patient investigation, and

where he cannot overcome them should report them in detail

with his recommendations for their removal. Not the least

frequent cause will be found in "man failures," due gen-

erally to misunderstandings of instructions, and these he is

in an especially advantageous position to detect.

In the working of the train, great attention must be

given to the journals. The journal box should be dust- and
oil-tight, should properly distribute the load and accom-

modate itself to any wear of the bearing. If the journal

becomes overheated it is because of mechanical defect or

defective lubrication. A large percentage of hot-boxes could

be prevented by the proper application of a small quantity

of oil before the surfaces of the bearings or journal have

l)ecome injured. When using new waste, thoroughly saturate



554 MEN—FIRST SECTION ~^

it before placing in service. When the top of the waste

has formed into a hard gummy surface, it not only acts as

a poor lubricant next to the journal but prevents the oil

at the bottom of the box from reaching the journal. The

waste should then be removed and the box repacked. The

job of cooling a hot-box with buckets of water and repack-

ing it with waste and thick, black, evil-smelling oil is a dirty

and disagreeable one, but if not done in time the car may
be set on fire or the axle broken off. The bearings them-

selves must be removed when made defective by overlieat-

ing or too thin from wear; the axle, too, may develop de-

fects that require its removal. This matter of lubrication

and the conditions of the journal bearings and axles require

constant and systematic attention. Indeed, success in train

working is only obtained by careful attention to small de-

tails; nothing which is not exactly right should be per-

mitted to pass; scrupulous care should be exercised in

watching the behavior of the brake apparatus, the running

of the cars, the handling of the switches by the brakeman

and the prompt movement in and out of the sidings. Any
irregularity in working should be promptly investigated to

ascertain the difficulty and the least possible time consumed

in providing remedies.

218. Changing Conditions and Practices.—The earlier

works abound in descriptions of the hardships of the train

crew. While the sudden stop that sends out a flagman

with protecting signals may give him only a pleasant walk

along a meadow-lined track on a rare June day, it may
cause him to crawl in the piercing wind of a dark winter

night over sleety ties on an ice-bound trestle. He may be

required to ride the decks of the cars with the mercury

down to 20 or 30 below zero, running over the tops of the

cars because it is so much easier to keep the footing running

than walking, and safer to jump from car to car than to

step deliberately across the space between them, the black

smoke and steam from the engine meanwhile blinding him

as it rolls back over the train in dense volume. It is said in

mitigation that the exercise of setting up brakes, brake stick
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in hand, on down grades and throwing them off for up

grades and level stretches kept him in a glow of warmth.

But the business was nevertheless one of great attraction;

the glare of the head light, the rush and throb of the loco-

motive, the connecting rods and driving wheels of which

seem instinct with nervous life, the final whirl of dust in

which the red tail lights vanish almost as soon as they are

seen—all this excited admiration. To feel one's self part

of an organization whose vigilance never relaxed either by

day or night, in summer or winter, whether through the

drought of the burning sun or the torrential rain, on the

snow-capped mountain or across the alkali desert, were

among the reasons advanced to explain why, once a man
had passed the first few hard days of first experience,

he was never likely after that to change his calling. Mean-

while all the talent and administrative ability on the rail-

roads have been industriously employed to improve matters,

to raise the character of the service to the highest standard.

Many comforts and conveniences have been provided for

engine and train crews and have greatly reduced the

arduous physical labor, as well as relieved them from much
sustained watchfulness. The work formerly required of

cnginemen to set up driving box wedges, adjust the main

and side rod brasses, repack valve and piston rods and

engine truck, driver and tender box cellars, refill and adjust

various rod and other oil cups and to supply lubricants to

the valves, cylinders and various other parts of locomotives

and tenders, has been largely eliminated through the in-

auguration of the use of adjustable driving box wedges,

of solid rod brasses, of valve and piston rod metallic pack-

ing and of grease lubrication. Other work formerly done

by the engineman has been transferred to the enginehouse

inspection and repair forces which now assume the work
formerly done by him of cleaning head lights, putting in

water gauge and lubricating glasses and the like. The

modern locomotive is equipped with boiler and engine in-

dicating apparatus such as steam and air gauges, automatic

lubricators, water gauges and other fixtures which are all
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conveniently located and placed in direct line with the

engineman 's vision. The cabs are equipped with comfortable

seats, many are steam heated and fitted with electric lights

and have power reverse gears, automatic air sanders, air-

operated bell-ringers and cylinder cocks, improved injectors

and hydrostatic or force-feed lubricators, speed indicators

and recorders, special cab doors, windows and arm rests,

clear vision glasses, wind deflectors and various similar

devices providing greater security and comfort and reliev-

ing the engineman of manual labor. Improvements which

have been made in boiler water supply and in the use of

superheaters have also eliminated the trouble previously

experienced with boilers foaming and priming, while the

better design and the use of better material, high grade

alloy metals, autogenous welding and the like, have greatly

reduced mechanical troubles, formerly experienced while on

the road, due to fire-box and flue leakage, broken parts,

heated bearings and steam failures.

The mechanical work of the engineman to-day is largely

to receive his engine at some convenient location, look it

over, supply a small amount of oil to different bearings

before he goes out on the run, start, control the working

and speed and stop the engine and train as required be-

tween terminals and at the destination, to make a general

inspection and report of work which he has noticed, from

the action of the locomotive during the trip, should be per-

formed, the detailed inspection and Avork reports being made
by the enginehouse inspectors. As to the transportation

work of the engineman, the extended use of separate tracks

for trains moving in different directions, and where the

traffic is dense for passenger and freight, both fast and

slow, of separated railroad and highway crossings, of auto-

matic and block signals, of interlocked grade crossings,

junctions and yard apparatus have relieved the engineman

of stopping to receive orders and at meeting points and

crossings, and in a thousand ways reduced the hazard of

the operation. From the beginning the engineman was,

of all railroad men, in the safest position, and he has secured
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large benefits from continued improvements. His position con-

tinues as in the past, the most desirable in the train service.

In former days the fireman, in going on duty, cleaned

the fire in the engine which had been left banked, cleaned

out the flues, got the oil and waste, the firing and other

small tools and supplies, wiped the engine both above and

below the running board, polished all brass (the bell,

cylinder and steam chest, boiler bands, number plate, dome
and flagstaffs, steam gauge, lubricator, air gauge, steam heat

gauge and gauge cocks) both inside and outside the cab,

painted front end and stack, wiped off tank, assisted in

switching train yard for trip, kept watch of the rear end

of train while on the road, observed the signals and assisted

in holding train down grades with the tender hand brake.

Also while switching he had to use tender hand brakes

for almost every cut that was made. After completing the

trip, the engine was put on the ash track where he cleaned

the fire and banked it for the night, filled the sand box,

and, in many cases, assisted in coaling the engine for the

following day. To-day practically all this work is taken

over by the enginehouse and storeroom forces, the yard and

train crews. Indeed, comparing the present work and pay
of the fireman, with those of the engineman, the fireman

appears to have the more greatly benefited from moderniza-

tion of practice.

Through the application of superheaters, firebrick baffle

walls, better insulation and improvements in fuel and heat

saving and utilization devices, the amount of fuel to be

fired per unit of work performed by the locomotive has been

materially reduced. Furthermore, there are now in the

United States about 4000 locomotives equipped for the use

of oil as fuel, which requires practically no manual labor

on the part of the fireman, and there are also about five

thousand large coal-burning locomotives equipped with

mechanical stokers, which greatly reduce the physical labor

of firing. In other cases firemen are given assistance

through the use of power coal pushers in the tender, or in

having coal passers shovel down the coal to within easy;
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firing reach, while in some eases a second fireman is pro-

vided. The fireman is further relieved of -work by the

application of power grate shakers, automatic fire-doors,

bell ringers, etc., and by changes that have been made in

the rules and regulations, while improvements continue to

be made, such as the application of feed water heaters,

waste heat economizers, the use of powdered fuel and
similar devices that will further reduce fuel consumption

and the call on manual labor. Many of the mechanical and

operating conveniences that have been provided for the

engineman make the work of the fireman more comfortable.

He is relieved of all hand-braking on the tender and the

switches are thrown by the interlocking operators or by the

brakeman.

The work of the train crew has been revolutionized by
the introduction of the air brake, the automatic coupler

and interlocking apparatus. The Loughridge chain brake,

worked by the engineman from the locomotive, was appar-

ently the first improvement over the hand brake, but this,

and the Grooddale, Ambler, Cramer and other devices, failed

in practical service. On April 13, 1869, George Westing-

house patented his air brake by which power from the

engine was transmitted by compressed air, carried through

hose and acting upon every car in the train. The first

trials were made on the Pan Handle Division of the

Pennsylvania in September, 1868, and his early success was
due largely to the appreciative and courageous officers of

that company, Scott, Cassatt and others, who perceived its

merit, realized its necessity for the future and aided in

securing its adoption by all the railroads in the country.

On March 5, 1872, he brought out his triple valve attach-

ment, making the action of the brake automatic. It re-

mained to avoid skidding the wheels and this was brought

about by a contrivance which allows the air to leak out

of the brake cylinders so as to proportion the pressure of

the shoes on the wheels exactly to the speed with which the

latter are revolving. The tests made in 1886 on the Burling-

ton, and in which there were entered the American Brake
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Company's direct buffer brake, Eames automatic vacuum
brake, Rote direct buffer brake, the Widdifield and Button

friction buffer brake and the Westinghouse automatic

brake, disclosed defects when applied to heavy freight

trains that made it seem for the moment the air brake was a

failure. These were overcome by Westinghouse 's develop-

ment of his quick-acting brake, acting instantaneously on

each car on the application of the power, and in case the

train should become accidentally divided, acting instan-

taneously in each part of the train.

No one matter perhaps has interested more inventive

talent than the coupler, there having been issued in con-

nection with it more than 3000 patents. Ezra Miller was
the first to bring forward a close connection between

passenger cars and an automatic coupling in 1863. Janney

improved on this device and, about 1879, adapted it to

freight cars. The master car builders at their meeting at

Minneapolis in 1887, adopted a resolution offered by E. B.

Wall for a standard form of coupler acting in a vertical

plane. This device did away entirely with coupling by
hand, stopping the casualties to which brakemen were con-

tinually exposed in coupling and uncoupling freight cars.

Fixed signals were provided on the Grand Junction

Railway, England, in the form of discs as early as 1837.

They were carried on poles about 12 feet high with a lamp
on top, and were turned through a quarter circle by a lever

at the base.

About 1842 the semaphore signal was introduced show-

ing three positions—clear, caution and danger. Some con-

necting up of wires may be traced back to 1846, but the

first successful attempt to install an interlocking was made
by John Saxby at the Bricklayers' Arm Junction, London,

in 1856. Originally the locking was attached directly to

the lever, but to relieve the strain was later applied to the

latch of the lever. The Pennsylvania Railroad installed

the first interlocking in this country near Trenton about

1865, but it was not until after the exhibition of the Saxby
and Farmer machine at the Centennial Exhibition, Phila-
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delphia, 1876, that they commenced to come into general

use.

While on American railroads the movement of the trains

was, at the beginning, regulated by train orders, and for

protection reliance placed upon flagging, in England quite

a different practice developed.

The "Staff System," for single line working, was
originally devised by Henry Woodhouse for working the

long Standedge Tunnel on the Huddersfield and Man-

chester Railway. This was subsequently expanded into the

"Train Staff and Ticket System" and later an improved

"Train Tablet System" came into use. None of these had

any extended use in this country. As early as 1842, W. F.

Cooke devised a "Manual Block Telegraph System,"

improved in 1853 by Edwin Clark into an "Absolute Tele-

graph Block System"; the "Three Wire Block System"
for double track with a special code of electric bell signals.

The manual block of Cooke gradually gave place to the

"Automatic Electric Block System" with rail circuit, and
this is the only form now generally used in this country.

While the reliability of the machine is substituted for

the uncertainty of the man, its efficiency depends upon its

maintenance. Human agency is not eliminated; the

responsibility is merely transferred from one to another

set of men.

Unless one has lived through the period of the introduc-

tion of these devices, it is impossible to realize the change

they have effected in the work of the crew of the train.

Before the introduction of the air brake the general practice

was to equip the caboose with a long bell cord, which, after

the train was made up, was strung over the top of the cars

by the brakeman and connected to a bell in the cab of the

engine. This cord would then be drawn and weighted down
at the caboose end with an indicator so that in case the

train broke in two the conductor or brakeman in the caboose

would be notified and would get out on the train and set

the brakes. On other roads the head brakeman was re-

quired not onlj to keep a lookout for signals ahead, but
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also to the rear, in order to make sure that the train was
intact; at night this was indicated by the marker lights.

The head brakeman was held to be disgraced if the front

end went more than a mile after the train had parted with-

out his discovering it. The conductor and the rear brake-

man knew every sag in the track, and watched for the jerk

when the slack ran out. If they did not get the jerk they

knew that the train was in at least two pieces. Skillful

handling by all members of the crew of the train was called

for when the train broke into three pieces.

The air brake has eliminated all this work and hazard, and

the term *

' brakeman " on a freight train is now largely a mis-

nomer. It is the engineman who controls the application and

release of all train brakes from the engine cab, except in case

of the train parting, when the brakes are automatically ap-

plied. The use of the old link and pin type of couplers called

for high dexterity, agility and courage, the risk of accident

was very great and nothing has so ameliorated the work of the

train crew as the introduction of the automatic coupler.

The flagman handled the supplies—links, pins, tail pins

and keys, brasses, jacks and drawhead spindles.

The conductor reported for work one hour before leaving

time, checked the waybills with his cars, saw that hand brakes

and everything were in proper order, assisted in making up
his train, and then reported for orders to proceed. In the

winter he made sure that the brake shaft and dogs were free

from snow and ice. A runaway train or cut of cars was his

responsibility. Cars in transit were not set out on account of

hot-boxes or journals or from drawheads pulled out ; these he

cared for or replaced. He cleaned up derailments and minor

wrecks.

Along with these major improvements has gone the devel-

opment of many other safety appliances, and a standard prac-

tice is now maintained in the application of running boards,

hand holds, ladders, steps, coupler unlocking and other devices,

insuring uniformity in practice and adding to personal safety.

The train crew no longer lives generally in the caboose when
away from the home terminal, but that vehicle is comfortably
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equipped and usually provided with an air gauge which regis-

ters the air brake train pipe pressure. The head brakeman, as

a rule, rides in the locomotive cab, and one railroad at least,

using two firemen on its large coal burning locomotives, has

built a small compartment on the tender equipped with steam

heat, electric light and upholstered arm rest and seat for his

accommodation.

The capital cost for providing these several appliances has

been very great. For a locomotive it will amount, at the prices

of 1914, to about $2995, or a total of $62,000,000, and for a

freight car to about $77, or a total of $190,000,000 ; automatic

block signaling $1450 per mile, or a total of $90,000,000;

interlocking $530 per lever, or a total of $76,000,000, or a total

capital investment of $418,000,000. The annual interest, re-

placement and repair cost on the same bases would be not far

from $72,000,000.

The railroads expected to recoup a part of this interest

and annual outlay by economies of service and a part by
reduction in forces. This last was defeated by the action of the

labor unions, aided by legislation secured by them through

well-organized lobbies.

The engineman and conductor may be regarded as essen-

tial. Following the panic of 1873, the locomotive engineers

made a proposition to the Pennsylvania Railroad, and I sup-

pose to other roads, that the position of conductor be abolished,

the engineman assuming his duties and dividing his paj' with

the company. The company considered the plan unworkable.

At first blush, it would seem as though it might find a place on

some of the single track lines, but it is here that the conductor

has proved most valuable.

There would seem to be no justification for two firemen on

any locomotive. Where the fireman needs some relief, and

such cases must be very unusual^, he should be supplemented by

an assistant fireman. It would seem logical that there should

be no one on the engine but the engine crew. On the great

bulk of the mileage, the head brakeman might well be elim-

inated and the fireman take over his few duties. Where the

work is too heavy to admit of this, an assistant fireman could
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be added to the crew to assist the fireman to do the work now
done by the head brakeman.

There never was any justification for the tliird brakeman

on through freight trains; he and the so-called "full-crew

man," should be eliminated. The necessity for a flagman,

like the necessity for an assistant fireman, should bo deter-

mined by the conditions, each run for itself.

We would then have on most of our lines of light traffic a

crew made up of engineman, fireman and conductor, and the

largest crew on the most crowded lines would be no more than

an engineman, fireman, assistant fireman, conductor and flag-

man.

Here is the possibility of a very large saving in wages, a

part of which could be utilized to maintain a high wage scale

for the men in the service, which is most desirable.

219. Requirements and Education.—The applicant for

position as fireman or brakeman, if satisfactory to the employ-

ing officer, after an interview designed to develop his past

history and qualifications, is given an educational test in

simple sums in addition, subtraction, multiplication and divi-

sion, is required to read several paragraphs from the book of

rules and to write out Rule 99. This satisfactorily accom-

plished, he fills out a standard formal application for employ-

ment and authorizes the company to make inquiry into his

past record, furnishing the names of five persons as references.

He is then examined by the company's surgeon as to his

physical condition, hearing, vision and color perception. The

rules examiner devotes six hours to the new recruit, one-half

the time in studying rules that will be brought into play with

his first trip and explanations of their reason, and one-half to

a general explanation of practices and the things with which

he will have to contend. Applicants to be firemen and brake-

men are furnished with a time table and a book of rules, and
also with a question book containing inquiries designed to pre-

pare them for the written and oral examinations that will

be conducted in six months to qualify in the flagman's duties.

If a fireman, he is given a book covering mechanical and air

brake questions.
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These preliminarj' matters having been attended to, the

fireman is notilicd to the Road Foreman of Engines and

assigned to run with a designated engineman, and under the

instructions of the traveling fireman. After two round trips,

if satisfactory, the trainmaster is advised, the man is placed

on the extra board and given a number on the roster. At the

end of six months he takes the rules examination for qualifica-

tion as flagman, and in 12 months the written and oral first

year mechanical and air brake examination. Twelve months

later, he takes the second year written and oral mechanical and

air brake examination. The third year examination embraces

further mechanical and air brake questions, and his final exam-

ination for promotion to engineman taken then, or later, covers

his duties very completely.

Similarly, the candidate for brakeman is notified to the

trainmaster, is assigned to some particular conductor with

whom he makes two round trips, and if O.K. 'd, is placed on

the extra board and given a position on the roster. After six

months' service and passing the flagman's examination, he is

instructed in the essential parts of the air brake equipment

with which he must be conversant for the safe operation of

trains; the air brake pipe with the conductor's air gauge,

brake pipe pressure, brake pipe connections and conductor's

emergency valve ; the triple valve ; the auxiliary reservoirs

;

the retaining valve ; the cut-out cocks and bleed cocks ; the

brake cylinders and brake leverage ; the air signal ; hose and

its connections. A final examination on the air brake and a

written and oral examination on the rules qualify him as a

conductor.

Promotion according to merit is the order of nature and it

should be so in the railroad service. The deadening conse-

quences of the unvarying application of the seniority rule are

very apparent. A decent regard for length of service may
well be insisted on, but it should not be the controlling element.

I used to examine the five oldest men on the roster and then

promote the one who both passed the best examination, and

was best thought of by his immediate superior officers.

On the Deleware and Hudson, everv man in the service is
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required to pass an oral examination on the book of rules every

two years, and likewise any person absent from duty through

any cause for sixty days. The final examination of 5000 em-

ployees for hearing, vision and color perception was com-

pleted this year in three months.

220. The Work of the Crew of the Train.—Such being

the history of the occupation, and such the present conditions,

it is of interest to see how the time of the crew of the train

is occupied while making a trip. Figure 64 gives the results

of some studies made in 1913 in the preparation of testimony

to be presented in the firemen's arbitration case and is con-

firmatory of the results of similar studies I had made in 1898.

The situation has been recently checked over and found not

to differ materially.

Sob-stuff orators have drawn harrowing pictures of the

work and the conditions under which it is done. Much mis-

understanding exists and a great deal of misplaced sympathy

is excited by false and distorted statements. Much has been

done to relieve the men of severe muscular exertion; to in-

crease both the convenience and the comfort of their sur-

roundings. Few, I think, realize how little of the time of

these men is actually occupied in physical labor. As will be

seen, the conductor and flagman have very light work, the

former making up some reports and being responsible for the

safety of the movement. The first and third or middle brake-

man do almost nothing, and the existence of the third or

middle brakeman is purely parasitic. The work of the en-

gineman is exacting, but it is not laborious, and he, too, is

responsible for the safety of the movement. A great deal

of sympathy has been excited in the interest of the fireman

and this has been played up very successfully in securing

advanced pay and the irrational differentials based on the

cylinder sizes of different locomotives, but, broadly speaking,

he is actually engaged in firing but about 10 per cent of

his time and the intervals of rest are frequent and often long.

No officer feels that an employee in any class of service should

be expected to perform service which will require excessive

physical effort, but certainly no such claim can be maintained
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in the case of the fireman. He will lift perhaps, in severe

service, 15 tons of coal two and a half feet or 75 thousand

foot pounds; if he did it in one second he would exert about

two and one-quarter horsepower, but he spreads the effort

over 8640 seconds as indicated by Figure 64, and so expends

no more than .0263 of one horsepower. As Professor Ramsay

estimates a man's power effort at .0400 of one horsepower, the

particular effort put forth in firing (263 out of a possible

400), would seem easily within his power. As a matter of

fact this is one of those cases of sentimental by-play that

make human relations so difficult. A small-cylindered engine

working on a low grade line may call for a much larger sup-

ply of fuel than one of much larger cylinders working on a

line with undulating grades and a heavy ruling grade. When
the Pennsylvania Railroad, in 1885, introduced their Class

"R" (cylinders 20"X24") locomotive, they thought to popu-

larize it by paying the men firing it an additional 10 cents

per trip and sowed the seed of a vast crop of troubles. Not

the least irritating is the hypocrisy of the contention. On the

coal burning roads, the demand was made on the claim that

the work is much increased by the increase in the size of the

locomotive, but on roads using fuel oil the ground was shifted

to the contention that a fireman is a fireman and what road

*'A" paid road "B" should pay. The war has brought

pretty much everything into question and this, like many
other features of railroading, is not likely to escape the all-

embracing spirit of criticism and transformation. Fatigue is

an unavoidable phenomenon of man's physiological organism.

It is futile and harmful to attribute the feeling of tiredness

at the end of the day to work alone. A candid observation

will often disclose quite as much fatigue on Sunday or holi-

day nights as on the nights following the day's work. We
should look at questions of this character with sympathy, it is

true, but with searching and candid eyes. The entailed con-

sequences are too serious to permit of their disposition in a

flood of mushy sentimentality.

Good men who have become acquainted with their duties

and who perform them faithfully are among the most im-
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portant elements in the organization. It is greatly in the

interest of every railroad to retain them and make their work

attractive. The condition of the crew of the train is apt to

be forlorn when away from home. A company can make few

better investments than in proper provision for washing and

bathing, for sleeping and eating in comfort, and a lounging

room where men can pass the dreary hours of waiting with

reading or games. When I was made superintendent the

division had a reading room association open to all employees,

at an annual fee of one dollar. The library contained some

2000 volumes and covered the range of literature—science,

economics, mechanics, railroads being well represented,

though the major part was fiction. It was poorly patronized

and has since been closed. It is a mistake to offer men much
in this way ; they do not want it and the exceptional man
who would profit by it will seek it out for himself. "What

the men are greatly interested in is their reasonable bodily

comfort, continuity of employment, and protection for their

families against the major hazards of illness, accident, super-

annuation and death, and we should be wise to concentrate

on measures to secure these for them.

221. Yard Crew.—In the early days when cars were small

and light, horses were used in the yards to switch cars. When
the yard locomotive began to come into general use in the

late 1870 's to take the place of horses, it was popularly

known as the *'pony engine."

Handling the yard engine does not differ so materially

from that of the road engine as to call for special notice,

except in the work of the engineman. Almost as much of his

time is employed in looking back as in looking ahead. He
is much engaged in handling his reverse lever and, if expert

at his work, he brings his engine or draft of cars at a fair

rate of speed up to the point where it is necessary to check

in order that the coupling may be made without damage to

the equipment. While doing work around car repair tracks

he should keep a lookout for men using push-cars, and for

blocks, jacks and material on the track. In placing cars or

in coupling cars on the repair tracks or at the shops he should
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not make movements without a man on the forward end of

the cut or car he is moving. He should be cautious while

working about freight houses, team tracks and elevators. It

is desirable that yard engines be equipped with fire hose.

"Where more than one crew is employed, a careful time

study should be inaugurated to determine proper provision

of facilities and economy of use in locomotives and crews.

The engine crew may frequently be changed to advantage at

the point where yard crews register on and off. It is cheaper

to have the hostler handle the locomotive to the end of the

yard than to have the engine crew take it to the round house.

A carefully arranged plan of changing engines or engine

crews "on the job" will frequently gain three or four hours

locomotive service. Switching mileage affects locomotive

economy quite as unfavorably as empty mileage does car

movement and every care must be exercised to keep it to the

minimum. Great care should be taken to avoid the inter-

ference of one locomotive with another by keeping them as

widely separated as possible. To a much greater extent than

in the road service, the interest and opportunity of the en-

gineman, in the proper handling of the business, equal those

of the conductor. The position of yard conductor is filled by

promotion from yard brakemen after a qualifying exami-

nation which, while not so exacting as that of the road

conductor, covers every phase of yard-limit operation. His

duties are similar to those of the road conductor in his con-

trol over his crew, and when using the main track within

yard limits he has certain responsibilities of importance.

The yard conductor is in position to do much toward

reducing the delay to cars in yards, where so much of their

life is now spent, and to speed up the movement of cars "to

be classified at his terminal, and when moving a car to keep

it moving and always in its normal direction. Intelligent

foresight on his part will reduce the yard handling of cars

to a minimum and, in times of heavy traffic, he can greatly

aid in increasing yard capacity. It also falls to his lot to

do his best to satisfy the local shippers and consignees with

whom he is in daily contact.
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The resourceful yard conductor is a boon to the yard-

master who, relieved of many details he can trust to such a

conductor, can devote much of his time to the larger respon-

sibilities of his position.

The yard conductor must see that all cars have good

brakes. If a car is found without brakes it can usually be

moved in cuts wdth cars properly equipped and placed at the

end of a track easy of access. He must look after the weigh-

ing of cars, place refrigerator cars for icing, stock cars at

the stock pens, and cars to be cleaned on the refuse tracks.

In hump switching he cuts the cars and signals to his brake-

men the tracks they are to be let in on. He should first see

that there is room in the classification yard for the tram that

is to be switched. When the yard lighting is' poor, red lanterns

should be used to let riders know where cars stand and these

should be moved as each cut is set. He must know how many
cars each track will hold and how many it contains, so that

he may make sure that cars are not pushed out on the ladder.

When there is danger of main or running tracks being fouled

by cars buckling or running out, hump riders should use

white lights and be prepared to stop trains or engines at any

time. In pushing a long string of cars over the hump he

must watch that old, light cars are not roughly handled.

The yard conductor cutting the cars should have his

switch list, which is made out by the yard office force from

the waybills and car checkers' lists, marked to indicate what
the cars contain, and when making the cut should advise the

brakeman of the cars containing heavy loading, such as iron

ore, moulding sand, etc. He should caution the brakeman in

riding cars of explosives or live stock and should not cut ears

with such lading without knowing that there is plenty of

room to receive them on the tracks to which they are destined.

He should make sure that they are ridden by a sufficient

number of men to handle them properly, and should give

particular attention to their brakes before making the cut.

Nor should he make a cut to follow until such cars are safely

in their proper classification track.

If the classification tracks get clogged by cars stopping
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short, the conductor should put sufficient riders on the cuts

to keep them under control and avoid damage to equipment,

and this is particularly true of steel cars in cold weather

which, if allowed to strike too hard, are likely to break the

train line.

In cold weather when cars do not run well, care should

be exercised to see that cars clear the frogs and do not foul

the clearances. Under these conditions the use, for a few

days, of a poling car is ordinarily preferable to raising the

hump. When rails are slippery from rain, the conductor

should work in close touch with the switch tender to head

cuts of cars that cannot be held by the riders into a track

known to have plenty of space in which to bring them to a

stop. At the end of the day's work the yard conductor hands

in his switching list to the yard office for the completion of

its records, having marked opposite each car number the iden-

tification number of the car rider.

The yardmaster gives the numbers and initials of the cars

to the yard conductors who make them up for the outgoing

trains, the cars for the first destination going next to the

locomotive, and so on, in order that they may be set off with

the least switching.

The yard brakemen take their orders from the conductors.

Their chief duties are to line up the switches (where they

are not handled from a tower or by switch-tenders), to ride

the cars into the various tracks, using the hand brakes if

necessary to prevent damage when stopping or coupling, and

to transmit signals to the engineman. They must make sure
" that cars are securely placed, but in the classification yards

brakes should not be set, save on a sufficient number of cars

on the heel, or far end, of tracks to prevent cars from being

pushed out and fouling the ladder tracks. If the brakes on

the rest of the cars are left off and the brake chains loose,

the cars can be pulled out for road dispatch with a minimum
of delay. On all yard crews at least one brakeman must be

qualified to act as flagman. His qualifying examination

consists of written and oral questions. The hazards of

the occupation, while immensely lessened by the introduc-
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tion of the automatic coupler, better design of yards, greater

spread of tracks, and other ameliorating conditions, are still

much greater than that of the road service. The men are

under constant exposure to the weather and when busy are

constantly on their feet. As compared with the crew of the

road train, however, the yard crew has the advantage of regu-

lar hours and of never being away from home. In the old

days the Switchmen's Union undertook to limit its member-

ship in their work to the gait of a walk, and the expression,

still frequently heard, "he runs when he walks," arose at

that time.

In 1890 the Switchmen's Union of North America began

agitating for an increase in yard wages in the Pittsburgh

district. In order to obtain a complete monopoly of the

field, they took into their organization both the yard con-

ductors and the yard brakemen; proposed a change in their

titles to yard foremen and yard helpers. The so-called

''Chicago Scale" had made the pay of both grades so nearly

alike as to join them in a common interest. The situation

threatening to become serious, the late E. B. Wall and I were

brought to Pittsburgh and put in charge of the work of in-

stalling in all the Pennsylvania yards suitable provision for

housing and feeding the new men brought in to fill vacancies

should a strike occur, and establishing the police force neces-

sary to protect them. In those days certain politicians in

oflBce shirked their sworn duty of protecting persons and

property, and virtually gave strikers a quasi-license to com-

mit crime, interfering, if at all, only to embarrass and en-

danger the company's men.

The work took us into all the yards, required a careful

study of each and gave ample opportunity for talking with

the men. "We were also asked to attend the officers' con-

ference at which the situation was canvassed. Feeling both

that the men were entitled to an increase in pay and that

the companies must have an organization of their business

that would give control and economy in working, I formu-

lated and secured the adoption of what came to be known as

the "Pittsburgh Scale," the distinguishing characteristic of.
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which was a spread between the pay of the yard conductors

and yard brakemen sufficient to reflect the difference in rank,

responsibility and authority. This scale, modified to reflect

the diflference in cost of living and character of yard work

in the various terminals, by division into three groups, was

rapidly spread over all the Pennsylvania yards in Central

Traffic Association Territory and was maintained side by

side with the "Chicago Scale" until 1904_, when uniformity

of pay was adopted over the entire region.

The yard work to-day remains the weakest spot in railroad

operation because the pay of the foreman is not sufficiently

above that of the helpere to make the supervising position

attractive. Failure to reflect in differentials of pay the wide

range of intelligence, skill and character is costly to rail-

roads and industry alike.

Yard blockades are among the most trying of transporta-

tion experiences. When they occur the movement should be

carefully controlled and trains not allowed to enter yards

to the further embarrassment of the yard men, and to in-

crease the delays to the movement. At such times when the

traders as well as the officers of other departments clamor

for consideration, self-control and firmness on the part of all

from the general manager down are prime necessities. Then
it is that a good yard organization is of the greatest help.

Switching cars into district and station order is extremely

complicated and costly. To do it efficiently and economically

has perhaps engaged more thought and attention than any

other problem of management, and to-day, notwithstanding

great progress, there is much left to be desired. The con-

ductors, brakemen, switchtenders, seal recorders, callers and
clerks and their associates are in the main very resourceful,

but with the best intentions they must rely upon the im-

mediate head to take the lead.

Nowhere in the world is there a larger or more important

business than that of handling freight transportation. No-

where in freight transportation better than here can the

rule of the lawn tennis player be followed, "accuracy first,

then put on your speed," though this will be found to apply
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to almost everything in freight movement. Before you start

anything it is well to make sure where you will finish.

222, Wages.—The use of statistics in wage relations is

very difficult owing to their failure to disclose the existence

of "third factors," often of commanding influence. All

statements are based on the unit of the dollar ; but of this we
use two kinds. The gold dollar is of a certain standard of

weight and fineness and, as a measure of value, may be

thought of as remaining a constant. There have been times,

however, when the paper dollar was not redeemable in gold

and acquired a value of its own that fluctuated widely. It

is obvious that, under such circumstances, the relation be-

tween the amount of a particular payment for a service ren-

dered and that which would have been paid had gold coin

continued to be the measure of value cannot be fixed with

certainty. No figures of wages embracing any part of the

period from December 30, 1861, to January 1, 1879, can be

used intelligently that do not give due effect to this "third

factor." Owing to changes in the volume of gold output, in

conditions and volume of production, in the relations of de-

mand and supply of labor, wide fiuctuations take place in

the cost of living as expressed in the unit of the gold dollar.

"What the employee can do with his money, the purchasing

power of the dollar, the "cost of living" as so measured, the

"real earnings," is a "third factor" that must be given due

effect. Another "third factor" is the change in the require-

ments that the circumstance of the time makes upon the wage
earner, the so-called "standard of living"; so, that the rela-

tion of the dollar unit to the use to which he desires to put

it, has undergone constant, unremitting and large changes.

Still another "third factor" is the arbitraries or "feather-

bed" allowances that have attached to the wage. The pay-

ment, not for the naked service, but for the service as per-

formed under certain arbitrary divisions; of time, as in

punitive overtime; or in space as between work done in or

beyond the yard limits; or in character as in doubling the

hill ; and these in very great number and variety. Any fail-

ure to read accurately these and other "third factors'* into
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wage statistics is fatal to the soundness of the conclusions

drawn therefrom.

223. Early Conditions-1828-1839-1850-1863.—Reference

to early statistics are of interest rather than of present

value.

In 1828 the Stockton & Darlington Railway paid the

driver for his services, with those of a horse which he fur-

nished, 0.95 cent per ton of coal per mile hauled, and this in-

cluded bringing back the empty cars. They paid the loco-

motive engineman 0.48 cent per ton per mile and out of that

he paid his fireman and any assistants, and found at his

own cost locomotive fuel, coal, oil, tallow, hemp, and oil for

the wagons.

The eight horsepower locomotive then in use ran at a cus-

tomary speed of three and a third miles per hour and hauled

4iy3 net tons. The cost to the railroad company of finding

and repairing the locomotive was estimated at 0.24 cent per

mile run.

In figuring on the economy of their wage scale, the of-

ficers found that increased speed made such demands upon
the muscular exertion of the horse that to run it up from
two and a half miles per hour to six miles increased the cost

three times, and that to run it up to ten miles per hour in-

creased the cost six times. Their conclusion was that horse-

power for heavy goods at high speeds was quite out of the

question. In the steam locomotive, while the costs increased

with the speed, the increased expense was by no means pro-

portionate to the load. If at a speed of three and one-third

miles per hour the expense per ton mile was equal to three,

at eight miles it would be equal to about four, the tonnage

rating having been reduced from 41V3 tons to IBVg tons.

Lieutenant Lecount, writing in 1839, gives the wages on
the Liverpool & Manchester Railway for enginemen at $5.25

per week, the fireman's pay being one-half the engineman 's.

The men made 90 miles per day, consisting of one round trip

and one straight trip; that is, they covered the road both
ways three times every two days and had one lay-over away
from home.
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Zerah Colburn, writing in 1850, puts the wages of a first-

class passenger engineman, running one hundred miles a day

for one year, at $720. Assuming 3000 miles per month, this

would make the rate of pay 2.-1 cents per mile. The men had

assigned locomotives, and the average mileage of six of the

Fitchburg locomotives for the year 1849 was 23,546 miles, or

78.5 miles per day, but when the locomotive Avas in shop they

did mechanic's work on it.

In March, 1863, the Pittsburgh, Fort Wayne & Chicago

Railway issued the following "Rules for conducting the run-

ning of engines on the Pittsburgh, Fort WajTie & Chicago

Railway":

Each driver will run the engine put in his charge, in all cases,

except from ill health, or when the service needed from the engineer

shall be greater than the master machinist shall deem proper to

require of the regular driver. In such cases, the master machinist

will put an extra driver in charge for so much service as may be

necessary.

The service of a first class driver for one month, shall be on

freight engines, 2600 miles, or as near that as may be, and for

passenger engines 3000 miles, per month. If less distance is made

in any month, a proportionate deduction will be made from monthly

wages. But, in cases where the necessities of the service of engines

require it, the master machinist may require exti'a running, not

exceeding 200 miles on freight, or 300 miles on passenger engines

in any one month. The master machinist may modify the amount

of the monthly work, when pecuUar circumstances make the labor

more difficult than the average running on the railway, to the

extent of 10 per cent reduction of running distance, to equalize

the labor on more difficult and different sections of the railway.

The duty of a second class driver on freight will be 2400, and

on passenger trains 2600 miles per month, with such amount of

extra running as the master machinist may direct.

The duty of a third class driver, will be regulated by the master

machinist.

The wages to be paid per calendar month shall be as follows:

First class drivers $75

Second class drivers 65

Third class drivers 60

No extra time will be allowed.
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The division superintendent will decide as to the necessity of

extra use of engines, and under his order, the master machinist

must provide for such extra service. If such extra service be in

the judgment of the master machinist greater than should be re-

quired of the regular driver, then the master machinist must put

an extra driver in charge for so much duty as he may consider

necessary, the same as would be required if the regular driver

were sick.

The wages above set forth, to be from the first of March, 1863.

The master machinist will regulate the duty and pay of drivers

not entitled to third class service.

Pittsburgh, March, 1863.

John B. Jervis,

General Superintendent.

The respective superintendents of division will take the necessary

measures to caiTy out the preceding regulations.

, John B. Jervis,

General Superintendent.

Pittsburgh, Pa., March 23, 1863.

H. A. Gardner, Esq.,

Superintendent Western Division.

Dear Sir:

To render my instructions of the early part of this month, in

relation to the compensation and duty of enginemen, more specific,

you will modify as to duty and compensations, as follows

:

On Division C
On freights, a month's work will be 18 single trips.

On passenger, a month's work will be 22 single trips.

On Division D
On freights, a month's work will be 16 single trips.

On passenger, a month's work will be 20 single trips.

Compensation of 1st class enginemen $75 per month
Compensation of 2d class enginemen 70 per month
Compensation of 3d class enginemen 55 per month

Very respectfully yours,

Jno. B. Jervis,

General Superintendent.

A. Bradley, Esq.,

Superintendent Eastern Division,

Dear Sir:

My instructions" of the early part of this month, relating to

(compensation and duty of enginemen, in conform to trips^ as re-
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quested by Engincman Sully and others, you will modify as follows:

Pittsburgh to or from Alliance as follows c'^

Enginemen, on coal burners on freight $2.85 per single trip.

Enginemen, on wood burners on freight 2.70 per single trip.

Enginemen, on passenger trains 2.50 per single trip.

Alliance to or from Crestline, as follows:

Enginemen on freight-coal burners. . . . $3.00 per single trip,

Enginemen on freight-wood burners. . . . 2.85 per single trip.

Enginemen on passenger trains 2.70 per single trip.

Shifting or switching, Crestline & Alliance, $2.50 per day.

Very respectfully yours,

Jxo. B. Jervis,

General Superintendent.

The rates of pay fixed in 1863, remained constant until

1872 when they were reduced 10 per cent owing to business

depression. There was a strike for a few days but this had

no effect in impeding the change.

The question of wages frequently develops into the con-

troversial stage during times of business depression and fall-

ing revenues, when forces are being reduced, and during

times of business activity, when labor is in great demand and

the cost of living advancing.

A brief review of the wage variations since that time may
be of interest, and it will be more exact if I deal principally

with changes coming within my own experience. Because

of limitation of space I have dealt only with the wages of

enginemen, which are fairly illustrative.^

1 The distances were:
Pittsburgh to Alhance 83 miles
AUiance to CrestUne 106 '

'

Crestline to Fort Wavne 132 "
Fort Wayne to Chicago 148 "

^\ search of the files of various publications indicate that formal
agreements between the organizations and the railroads were first entered
into as follows:

Bro'herhood of Locomotive Engineers:
The first schedule was negotiated on what was then known as the

Gould Southwest System, which included the Missouri Pacific, Missouri,
Kajisas & Texas, Central Branch of the Union Pacific, St. Louis, Iron
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224. Demand of 1888.—Demands were made in January,

1888, for increase in pay. Mr, McCrea was most anxious to

meet every reasonable suggestion and several weeks were spent

in discussion. A comparison of through freight rates showed

that on 21 runs, averaging 100 miles in length, the average

rate was 2.72 cents per mile, with a maximum of 3.20 cents

on a run of 91 miles, and a minimum of 2.48 cents on a run

of 143 miles. An engineman from Fort "Wayne, having, dur-

ing the course of the discussion, stated that the men would

be entirely satisfied with rates that would enable them to

earn 100 dollars per month, all the runs were canvassed with

a view to this result, and a pay schedule put in effect on

February 25, 1888, that worked out generally for the through

freight enginemen as follows:

Miles Inclusive Cents Per Mile

80 to 89 3.0

90 to 99 2.9

100 to 109 2.8

110 to 119 2.7

120 to 129 2.6

130 and over 2.5

This rearrangement of rates resulted in increasing annual

compensation 3.62 per cent. An allowance for overtime was

for the first time established, and in exact accordance with

the suggestion of the representatives of the men. It was pay-

able after a time for the run determined at 10 miles per hour

Mountain & Southern, Texas & Pacific, and the International & Great
Northern. This schedule took effect October 1, 1882.
Brotherhood of Locomotive Firemen & Enginemen:

The first schedule was negotiated on the New Jersey Central R. R.,
now known as Central R. R. of New Jersey, and became effective February
1, 1887.

Order of Railway Conductors:
At least as early as 1890.

Brotherhood of Railroad Trainmen:
Record indefinite, except that a "memorandum" agreement was made

on the Missouri Pacific R. R. in 1889 by the Brotherhood of R. R. Brake-
men and Brotherhood of Railroad Conductors.
Order of Railroad Telegraphers:

During the year 1893 the first agreement was made on the Atlantic &
Pacific R. R., now known as the Gulf, Colorado & Santa Fe R. R.
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to the nearest lialf-hour, and was made uniform for all

through and local freight trains for:

Cents Per Hour
Enginemen 31

Firemen 17

Conductors 23

Brakemen 15

The claim was made that heavier engines and longer trains

had resulted in increase of risk and liability to injury of the

men. A careful review of the records of the Claim Depart-

ment showed that the percentage of personal injuries to men
in the freight service, on divisions using heavy engines, was

smaller than where light engines were used.

225. Demand of 1891.—In January, 1891, there was sub-

mitted to the Pennsylvania Lines a "schedule of wages'' con-

sisting of 168 articles relative to rates of pay, payment of

overtime, discipline of employees, and the adjustment of

minor matters. The company, after painstaking considera-

tion, declined to substitute a rate per mile for its practice of

paying by the trip saying "the company has adjusted the

wages so that the men employed on the short runs that are

necessary for the conduct of the company's business and the

accommodation of the public, will be able to earn such money
as compares favorably, all circumstances considered, with the

men on the longer runs of the usual train schedules ; therefore

the company believes that the present basis is the proper one,

and one that is very much more equitable and just to its

employees than any yet proposed. The rates have been fixed

after a careful consideration of the length, time required,

and amount of work to be done on each particular run; nor

would it appear that it is sought by the men that this method
should be altogether abandoned. The committee, in asking

to have all trips of less than 60 miles rated at 60 miles, all

trips between 60 and 100 miles rated at 100, and all trips

over 100 miles rated at the actual mileage, and that circus

trains and other extra service be given a constructive mileage

of 150 miles, have made a rough division, which cannot be
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so fair to the men or to the company as the present careful

method." In response to the request for an increase in wages

estimated to amount to 27 per cent, the company declined to

make any advance, saying "it is true that trip rates in some

cases are not as high as before the reduction in 1872, but by

reason of the increase in second track and passing sidings,

extensive yards, the introduction of better methods of signal-

ing and train dispatching, togetlier with the use of the air

brake and improvements on the equipment, the movement

of trains has been greatly expedited, and the monthly earn-

ings of the men are larger than in 1872, the employees are

now earning nearly 10 per cent more than they did in 1872,

and in some instances 50 per cent more, with a very marked

decrease in the risk, exposure and work."

A comparison with other roads disclosed that the Penn-

sylvania Lines were unexcelled in the conveniences and appli-

ances adopted for the safety and comfort of the men, and the

facility with which they could perform their work while the

average monthly earnings of the men were generally greater

than those earned on other roads in the same territory. The
company declined to undertake to increase the speed of trains

as suggested, for it would only be possible because of large

investments made by the company in providing greater and
improved equipment and facilities; and while the company
was constantly endeavoring to make it possible for the em-

ployees to earn maximum Avages with minimum time, it could

not be admitted that, when the company, by these large

expenditures, had reduced the cost of transportation, all such

saving should be absorbed by its employees in the shape of

increased allowances. An increase in the rate of overtime

pay was declined, the adjustment of 1888 having been found

to have been too liberal and a heavy burden to the company.

It was felt that it encouraged the creation of overtime, and
that it was not beneficial, either to the company or the em-

ployees, to make delay in operation a premium to those in

charge of trains. The proposition was not for a reduction

in the hours of labor, but an increase in compensation.

Further, no advantage accrued to the company in cases where
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the men were on the road less than the maximum time. The

company pointed out that while it had always sought to have

the most pleasant and cordial relations existing between it

and its employees, the responsibilities were reciprocal, while

the company was in addition under heavy responsibility to

the commonwealth, to its shareholders and to the communities

through which its lines passed. It said
'

' the law places upon

the directors of the company the responsibility of the per-

formance of these various duties, and of the management

of the railroad property. It does not permit them to dele-

gate these duties to others, or limit by contract the exercise

of their wise discretion in the performance of these duties,

with which they are charged. No contract or agreement

exists between the company and any of its men, except in-

dividual contracts entered into at the time of the employment

of the men, and the officers cannot enter into any agreement

to exclude the exercise of their authority in individual cases,

when, in their judgment, the exercise of such authority be-

comes necessary."

226. Demand of 1892.—In October, 1892, the firemen de-

manded an increase in rates which the General Manager de-

clined to make.

227. Demand of 1900.—In January, 1900, demands hav-

ing been again presented, an extensive and painstaking in-

vestigation was undertaken of the rates of pay and monthly

earnings of blast furnace, machine shop, and numerous other

industrial employments, as well as the rates paid by other

railroads throughout the entire country. Nothing Avas found

that was felt to justify any general increase in the rates, but

a change was made in the overtime paid road freight crews

which was fixed at

:

Cents Per Hour
Enginemen 34

Firemen 19

Conductors 24

Brakemen 17

228. Advance of 1902.—The close of the Spanish-Ameri-

can War coincided with the end of the period of adjustment
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following the panic of 1893, and business experienced a gen-

eral and rapid revival and expansion. This was accompanied

by a general rise in prices from the low of 1896. The

Pennsylvania Railroad, appreciating the general conditions,

the exceptional demands upon the employees growing out

of the largely increased traffic, and the increased cost of liv-

ing to the employees, increased the pay 10' per cent, effective

on November 1, 1902.

229. Advance of 1906.—The Pennsylvania Railroad made

a further advance of 10 per cent in wages of all employees

receiving less than $200 a month, effective on December 1,

1906, being moved thereto by the considerations announced

in 1902.

230. Sixteen-Hour Law.—The men in the train service

had secured the enactment by Congress, effective on March

4, 1908, of a law limiting the working hours of trainmen to

continuous periods of 16 hours and providing for intervals

of rest of eight hours, and some of the states had enacted

legislation of similar character. As a consequence, where

possible, the location of terminals was rearranged to avoid

tying up crews on the road. Efforts were made to equalize

the rest periods of crews formerly taking a short rest at the

home end of their runs and a long one when away from

home. The increase of time spent at terminals could not be

altogether avoided ; some additional crews had to be employed.

There were numerous cases where the average income of

freight crews was reduced, and the expense per train mile

to the companies increased.

The dislocation of established practices was severe and

an agreement was reached at Chicago on April 19, 1908, be-

tween the general managers of 32 western railroads and the

representatives of the four brotherhoods, establishing what

came to be known as the
'

' fourteen-hour rule,
'

' and providing

generally for modification of existing schedules or agreements

in accordance with the new conditions.

231. Wage Movements on B. & 0., N. Y. C, et al, of 1910.

—The 1910 wage movements were begun by the conductors

and trainmen who had formed an association known as thv>
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Eastern Association of General Committees of the Order of

Railway Conductors and Brotherhood of Railroad Trainmen.

Late in December, 1909, the management of each of the

Eastern railroads was presented with a proposition from these

employees for the adoption of revised rates of pay and cer-

tain rules governing working conditions, with the request

that answers be given on January 20, 1910. At the same

time the presidents of the two organizations communicated

with the managements of the railroads for the purpose of as-

certaining whether they would prefer to conduct the negotia-

tions collectively for all the railroads or individually. The

managements decided to negotiate individually.

Thereupon the Baltimore & Ohio Railroad Company was

selected for opening the negotiations, the reason for such

selection being, as stated by the representatives of the em-

ployees, that the bases of the Baltimore & Ohio Railroad

schedules more nearly corresponded with the revised propo-

iition than the schedules of practically any other Eastern

railroad, also that it meant less of an increase for the Balti-

more & Ohio Railroad to adopt the proposed rates than any

other railroad with perhaps one exception. It early became

apparent that the authority to make settlement rested entirely

with the representatives of the organizations and that the

employees of the individual companies were powerless to

make settlements as they had in the past.

The management of the Baltimore & Ohio Railroad was

unable to agree with the representatives of the organizations;

thereupon the latter appealed to the individual employees

who authorized them to declare a strike if satisfactory terms

were not agreed upon.

After this was concluded, negotiations were resumed, and,

it being found impossible to reach a settlement, the services

of the federal mediators under the Erdman Act, which was

then in effect, were requested by the President of the Balti-

more & Ohio Railroad Company, the representatives of the

employees declining to join in the request. At the request

of the mediators, Hon. Martin A. Knapp, presiding Judge
of the U. S. Commerce Court, and Hon. Chas. P. Neill, U. S.
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Commissioner of Labor, the representatives of the employees

agreed to conduct negotiations through them, and after nego-

tiations lasting a week or more, terms of settlement were

reached upon a basis which was practically a split between

the then existing rates and those requested. This settlement,

it was carefully calculated at the time, increased the rates

of pay 5.44 per cent.

While the mediation proceedings were pending on the

Baltimore & Ohio Railroad, negotiations were opened by the

two organizations on the Boston and Maine Railroad and

the New York, New Haven and Hartford Railroad, on which

roads settlements were reached on practically the same basis

as had been adopted on the Baltimore & Ohio Hailroad.

Negotiations were also begun by the chiefs of the two

organizations on the New York Central and Hudson River

Railroad. This company was unwilling to adopt the rates

agreed upon in the Baltimore & Ohio settlement. The rep-

resentatives of the organizations took the position that, hav-

ing agreed to these rates on the Baltimore & Ohio through

federal mediation, they could not reasonably agree to any

other rates on any other railroad, having declared to both

the Baltimore & Ohio officials and the federal mediators that

whatever rates were agreed upon for the Baltimore & Ohio

Railroad would be established upon the eastern railroads so

far as the means at their command could accomplish that

result. . However, after prolonged negotiations with the New
York Central Railroad, they finally agreed to an arbitration

of their request as applying to that company, E. E. Clark,

a member of the Interstate Commerce Commission and a

former President of the Order of Railway Conductors, and

P. H. Morrissey, a former President of the Brotherhood of

Railroad Trainmen, acting as arbitrators. Some 17 railroad

companies had agreed to be bound by the New York Central

aAvard, and as soon as the award was announced it was

adopted by them.

It was estimated that the settlement on the New York

Central Railroad advanced rates 17.4 per cent ; on the Cleve-

land, Cincinnati, Chicago and St. Louis Railway 12.7 per
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cent; on the Lake Shore and Michigan Southern Railway

11.92 per cent ; on the Michigan Central Railroad 19.8 per

cent ; on the Boston and Maine Railroad 19.6 per cent

;

and the New York, New Haven and Hartford Railroad 15

per cent.

Effective on April 1, 1910, the Pennsylvania Lines East

granted to all their employees, including conductors and

trainmen, a flat increase of six per cent, with the exception

of yardmen, who received an increase of 8.4 per cent, the

percentage for both road and yardmen equaling approxi-

mately seven per cent. The Pennsylvania Lines East had

two bases of pay for enginemen and trainmen, commonly

known as a high rate day applying to runs of over 100 miles

with overtime after 12 hours, and a low rate day applying

to runs of less than 100 miles with overtime after 11 hours.

These rates were not uniformly applied, but their applica-

tion varied by the trip according to the class of service, that

is, whether through or local, and according to the conditions

on the several divisions. The adjustment of six per cent

placed their runs on practically the same basis as the rates

granted in both the Baltimore & Ohio settlement and the

New York Central award, but on account of the overtime

limits which they previously enjoyed the employees consid-

ered they would not fare so well compared with other neigh-

boring lines as they had formerly ; also the yard rates awarded

in the New York Central arbitration were higher than the

rates the Pennsylvania Lines were paying, including the six

per cent increase. The employees declined to accept this

settlement, and on July 14 negotiations were broken off, the

men notifying the company that they would leave the service

within 48 hours. Several days later, it being apparent that

there was a lack of understanding, conferences were resumed

and further adjustments made effective from June 1, 1910,

through which additional increases amounting to 4.4 per cent

in road service and 6.9 per cent in yard service were granted.

These coupled with the previous adjustments produced an

increase of 12.35 per cent for the conductors and trainmen

on the Pennsylvania Lines East. The settlement made on
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the Pennsylvania Lines West, at approximately the same

time, resulted in an increase of 12.37 per cent.

Previous to this time there had been no definite rela-

tion between tlie rates of pay of engineers, firemen, con-

ductors and trainmen, for a great many years, as one class

of employees had been increased, the other classes were cor-

respondingly increased. The managements of the eastern

lines received requests from their engineers and firemen for

adjustments of their rates of pay and working conditions

while the negotiations were pending with the conductors and

trainmen, and settlements were made by these companies with

the representatives of these employees very largely in line

with the increases granted the conductors and trainmen. For

instance

:

On the Baltimore & Ohio Railroad, effective on April 1, 1910,

the engineers received increases amounting to 8.03 per cent; firemen

9.04 per cent.

Pennsylvania Lines East; engineers, effective on June 1, 12 per

cent; firemen, effective on April 1 and June 1, 9.6 per cent.

New York Central and Hudson River Railroad; engineers, effec-

tive on May 1, 8.93 per cent; firemen, effective on May 1, 9.8 per

cent.

Lake Shore and Michigan Southern; engineers", effective on June

1, 8.6 per cent; firemen, effective on May 1, 7 per cent.

Michigan Central; engineers, effective on September 1, 16.4 per

cent; firemen, effective on May 1, 16.93 per cent.

Cleveland, Cincinnati, Chicago and St. Louis; engineers, effective

on April 1, 11 per cent; firemen, effective on June 1, 5.3 per cent.

At this time, the railroads also generally increased other

classes of employees to greater or less extent. For illustra-

tion:

On the Baltimore & Ohio Railroad all employees receiving less

than $212 per month were increased six per cent, effective on April

1, 1910.

On the Pennsylvania System all employees receiving less than

$300 per month received an increase of six per cent, effective on

April 1, 1910.

On the New York Central and Boston and Albany Railroads all

employees receiving less than $200 per month received an increase
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of seven per cent, excepting employees "whose wages had been in-

creased on January 1, 1910.

In their award, rendered on May 14, 1910, the arbitrators,

voicing largely the hopes of tlie organizations, said "we
recognize the importance and desirability of the closest pos-

sible approach to uniformity of pay of employees in service

in a given territory, but the closest approach to such uni-

formity has always recognized some variations on account of

differing conditions on different lines of railroad."

232. Effect of the Award of Matj 14, 1910.—The sig-

nificant result of this proceeding, therefore, was a very

great step towards standardization both in rates of pay and

in rules of service throughout the Eastern Territory. Sub-

stantially all the railroads in the Eastern Territory which had

not already reached agreements with the conductors and

trainmen accepted the award in the New York Central case.

In the increased pay adjustments growing out of the

movement of 1910, 43 roads made increases effective from

April to December; seven roads made increases in 1911 run-

ning from January to August, and two made increases in

January, 1912. For all the 52 roads in the Eastern region

the annual increase in the wages of locomotive engineers was

$4,044,230.73, or 10.84 per cent, the increases ranging from

four per cent, where the increase was least, to 20.3 per cent

where the increase was greatest.

In 1911 the conductors received an increase in pay of

$7,042,439 and this was an increase in the rate of pay of

32 per cent over that received in 1900.

The enginemen's payrolls of the Eastern region for 1911

indicated that on the basis of the 1910 settlement there was

an increase over 1910 of 7.7 per cent, over 1909 of 9.7 per

cent, over 1908 of 10 per cent, over 1907 of 13.5 per cent and

over 1900 of 30.7 per cent. The actual compensation paid

enginemen in 1911 was $41,874,264.

In the twelve years the railroad companies paid 68 per

cent more for engineers' wages, of which 30.7 per cent was

due to increased rates of pay and 37.3 per cent to increased

number of employees. With the exceptions of increases
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granted to certain occupations and in some cases certain

classes of service, the rates established in 1910 continued until

the engineers' arbitration in the year 1912.

In the controversy with the Coal & Coke Railroad, Stone,

testifying for the engineers, said that in making a schedule

they would not give consideration to density of traffic, the

number of ti-ains run, the kind of business, the size of engines

and that kind of thing. The engineer would work just as

hard if there was only one engine on the road as if it had

a thousand, and he gives his time, which is his whole stock

in trade and is all he has to sell.

Within the period 1910-1912 the engineer had been re-

lieved of

:

Inspection of frame underneath.

Filling grease cups.

Adjusting wedges.

Packing leaking joints.

Cleaning and caring for head and classification lamps.

Placing and disposal of tools' on engines.

Taking coal, water and sand.

Cleaning engine.

233. Engineers' Arbitration, Eastern Territory, 1912.—

In January, 1912, the Brotherhood of Locomotive Engineers

formulated requests for standard rates of pay and working

conditions for all lines in the Eastern region. Its representa-

tives met a committee of 12 officers of the 52 roads involved

on March 14, and hearings extended over that and the follow-

ing day. Adjournment was then had until the 25th when

the managers replied, denying the requests as a whole. Ar-

bitration was then arranged by Messrs. Knapp and Neill,

acting as mediators under the Erdman Act, and began on

July 15, before a Board of Arbitration composed of

Honorable Oscar S. Strauss, Chairman,

Dr. Charles R. Van Hise,

Frank N. Judson,

Dr. Albert Shaw,

Otto M. Eidlitz,

Daniel Willard, representing the railroads',

P. H. Mon'issey, representing the Brotherhood of Locomo-

tive Engineers.
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Hearings were opened by a statement of the case for the

engineers by Warren S. Stone, Grand Chief, and for the rail-

roads by B. A. Worthington, Receiver of the Wheeling &
Lake Erie Railway. Twenty-five witnesses were offered on

the part of the engineers and 16 witnesses by the railroads.

Over 80 exhibits, statistical tables, diagrams and explanatory

statements were offered by Stone, and over 130 by the rail-

roads. At the close of the testimony the case -vvas summed up,

and, following the oral presentation, briefs were submitted

and from September 9 to September 14, inclusive, the board

met to take up the question of findings and reconvened from

October 28 to November 2. Its decision when handed down
was made retroactive to May 1, 1912, and effected an annual

increase in engineers' wages on the interested roads of

$1,600,000, or four per cent.

The position of the engineers was that they did not

base their claims for increased compensation wholly on the

increased cost of living, as so many do, for two reasons; one

was that the cost of living is largely a question of the stand-

ard of living and that the question of mere existence is some-

thing which each individual must decide for himself; the

other reason was that there were many elements that enter

into the fixing of the rate of wage for an engineer that must

in all fairness be given further consideration. Their requests

were rather based upon responsibility, skill and efficiency

required, and the hazards of the profession. Stone protested

that every man, regardless of what might be said to the con-

trary, every engineer who calls himself such, takes pride in

his work and shows a loyalty to the company that cannot be

purchased. He stated that the organization was opposed to

pension systems because (1) they were responsible for a

stricter physical examination and (2) because they are an-

other way of binding the men closer to the company. In

answer to the question as to where the money was to come

from Stone answered "eventually it has got to come from

the man who pays the freight bill."

The engineers demanded changes in niles of service af-

fecting :
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1. Beginning and ending of day.

2. Initial terminal delay.

3. Final terminal delay.

4. Time held away from home terminal.

5. Application of sixteen-hour law.

The grounds on which the demands were ultimately based

were:

1. Increased responsibility and risk due to:

(a) Increased speed of trains.

(b) Increased number of block signals.

2. Increased labor due to:

(a) Increased train loads.

(6) Increased size of engines.

3. Increased value of services due to increased train loads.

4. Increased requirements of men due to:

(a) Stricter physical examination of applicants.

(b) Stricter discipline.

(c) Longer hours of continuous service.

5. Resulting in:

(a) Decreased vitality of engineers.

(6) Restriction of working period.

6. Last increase in pay not commensurate with increase in other

classes of employees, the latter amounting to 20 per cent

to 24 per cent, while enginemen received no more than 6 per

cent to 10 per cent.

7. The pay of engineers is low as compared with the pay of

engineers in the Western and Southern regions.

8. The pay is low when it is considered that the working condi-

tions in the Western and Southern regions, where such higher

rates prevail, are better than in the Eastern region.

9. Since the last advance there have been changes in working
conditions" such as required the men to work a full number
of hours before overtime commences, so that the men have

not received the benefits contemplated by such advances.

The position of the railroads was that since 1910 there

had been no increase in risk, responsibility or physical labor

of the individual engineman on any one of the 52 roads in-

volved, either on account of the size of the engine, the speed

of the train, or the loading of the train.

The total number of enginemen employed was 31,840.

Slightly more than one-half, 50.4 per cent, were under 40
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years of age ; 28.2 per cent between 41 and 50 ; and 21.4 per

cent were over 50 years of age; the average of all being 42

years. The reports of the Interstate Commerce Commission

showed enginemen's earnings in 1900 about $1130 per year;

1910 about $1360, and 1911 about $1500. In 1911 the en-

ginemen received $9,801,592 over the wages prevailing in

1900, and this was at the rate of 30.7 per cent. In the same

period the train load increased 40.7 per cent, to a total of

480.7 tons. The effect of the demands now made for stand-

ardization would be an increase on the roads paying the

highest rates of 10.4 per cent, on the roads paying the lowest

rates of 56.35 per cent ; and the average increase to all engine-

men would be 17.71 per cent.

The railroads claimed that the existing wages were fair

and liberal, and that

A. Railroad employees are as well or better paid than labor in

other employments.

B. The engineers constitute the highest paid class of employees

in the railroad service.

C. The existing differential in the rate of pay in favor of the

engineers against the conductors growing out of the wage
adjustment of 1910 corresponds in the majority of cases

with the differential theretofore existing for a number of

years in favor of the engineers.

D. The 1910 adjustment of engineers' wages was made except

in three or four instances, as shown by table submitted, on

the 52 roads involved subsequent to the adjustment with the

conductors and trainmen.

E. The engineers have worked under the existing differential

for the past two years without protest until the issue raised

at this time.

F. There is a presumption in favor of the conclusion that the

existing differential between the engineers and conductors

is as wide, if not wider, than is warranted by the character

of the service rendered by these respective classes of em-

ployees in view of the fact that the conductor has always

been and is now recognized as the superior ofiRcer of the

train; also in view of the fact that the existing differential

was made at a time when the engineer was required to work

for two and three and some times more hours upon his

engine before beginning or after the completion of the trip

;

further, the differential in the Western district, as shown
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by graphic chart presented, was much narrower than the

differential in the Eastern district at that time.

Counsel for the Conference Committee of Managers, W.
M. Duncan, in making this argument claimed that:

Standardization of rates of pay or a minimum rate of pay is a
utilization of the old trade union weapon of raising the lower rather

than bringing down the pay of the upper classes. The flat rate fails to

take into consideration the differences in the service rendered. The rates

of pay should be made with reference to the character of the service.

The service must be classified and depends largely upon local condi-

tions incident to the various lines. The demand is to pay $7,500,000

annually to the same number of engineers for precisely and iden-

tically the same service. The demand is unjustified. There is no

foundation for it in the hardships these gentlemen say they undergo,

no justification when you compare their wages with other classes

of emiDloyees either in the railroad service or elsewhere. Railroad

labor is as well paid and some better paid than any other class

of labor. The engineer is the best paid of the railroad classes.

There has been no increase in risks or hazards because of track

conditions or density of traffic, no increased responsibility because

of increase in size of engines, no increased physical labor or change

since 1910. It is the public that pays increases and properly since

it receives the benefits. The public consist, in large part, of the

people who are making their $700, $800, $900, $1000, $1200 and in

some very few cases, like the engineers, $1500 a year. The demand
of the engineers puts upon these people a duty of paying in the

long run this increase, and, check them up against the character

of the service that the engineer performs, compared with the service

these people perform, in all this advancing civilization, and I think

you can reach no other conclusion but that upon these facts these

men are not entitled to any increase in wages.

1. The roads opposed standardization because of dissimilar phys-

ical characteristics and traffic conditions on:

(a) Different roads,

(b) Different parts of the same road,

(c) Diffei'ence in wages paid labor in other employments in

different localities.

(d) Marked variations in earning opportunities:

(1) Varying operating conditions,

(2) Varying rates per ton mile,

(3) Varying volume of traffic. (This last to meet claim

of engineers that their services are worth more the

larger the load, etc., which varies on different roads.)
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2. Standardization is inconsistent with demands that

(a) Existing rates of pay or better working conditions shall

not be reduced by the proposed rates or rules. (Mr.

Stone afterwards expressed his willingness to withdraw

this contention.)

(b) This settlement is net final as matters not specifically

covered by it remain matters in dispute.

Mr. Duncan continued :

'

' There is a great deal of branch

line mileage on which the train service is rather meager and

the demand on the individual is lessened. Standardization

of wages fails to consider

1. All railroads not equally able to pay, there being a marked
variation in their earning capacity and ability to pay.

2. The economies introduced, which are contributions of man-
agement and cajDital, have had their returns largely absorbed

by the employees.

The local freight serv-ice possesses a number of advantages not

possessed by the through freight. The work is no more arduous

in so far as the engineer is concerned and does not warrant an in-

crease of 25 cents per 100 miles."

Mr. Worthington said that for some time past the attitude

of representatives of labor has been that "labor is not receiving

its full share of the earnings of the railroad companies and

that it is for this reason entitled to a larger proportion.

Labor now comes to us with a demand for a standard scale

of wages regardless of the earning capacity or the local con-

ditions under which the road is operated. It would seem

that the first position is opposed to the second as it is clearly-

manifest that the ability of the railroad to pay must be

measured by its ability to earn."

The arbitration board complained that *'no principle has

been presented by either side upon which the question at

issue can be settled," nor did the board itself lay down any

principles. It seems to have contented itself with a consid-

eration of the average daily compensation of the engineers

and other members of the train crew in the Eastern, Western

and Southern regions and for the United States as a whole,
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and then to have fixed a minimum rate for freight engineers

of $4.75 for 10 hours or less, or 100 miles or less, miles made

in excess prorata, overtime in freight service to be computed

on the basis of ten miles per hour and pay prorated on a

minute basis. Twenty-five cents per 100 miles or less to be

added to through freight rates for local freight service, ac-

cording to class of engine, through freight rates to apply

on all work, wreck, pusher or helper, mine runs or roustabout

circus trains, and trains establislied for the exclusive purpose

of handling milk, all according to class of engine—these

awards, without prejudice to existing higher rates on differ-

ent classes of engines, were made effective as of May 1, 1912.

Mr. Willard, representing the railroads, signed the report

with a statement that he did so "to plainly signify its ac-

ceptance by the parties he was chosen to represent. . . . The

award is not such as the railroads had hoped for nor is it

such as they felt would be justified by a full consideration of

all the facts."

Mr. Morrissey, representing the engineers, signed the re-

port with a statement that "the award of the board does not

settle, it merely postpones the settlement of the principles

for which the engineers are contending. . . . The majority

report says 'what, then, is the basis upon which a judgment

may be passed as to whether the existing wage scale of the

engineers of the Eastern District is fair and reasonable? It

seems to the board that the only practical basis is to compare

the average daily compensation of engineers in the Eastern

District with that of engineers in the Western and Southern

Districts and with that of other classes of railroad em-

ployees.' " He criticised the statistical information on which

the board acted as insufficient, unreliable, inaccurate and
misleading, and held that in them "all compensation paid to

engineers, whether for mileage, overtime, deadheading, switch-

ing and other like allowances within the individual schedule

is included in the total amount. All it did or purported to

do was to divide the total amount of compensation paid the

engineers by the total number of days worked by them to

determine the average daily compensation." He held
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strongly that ''the representatives of no class, even that of

the public, should have a majority of the members of the

board" and that "to take away from them (the employees)

their present industrial defense (the strike) because of their

relation to the public service simply with the promise that

they would be treated fairly by a wage commission or other

tribunal created for the purpose, is wholly inadvisable."

234. Firemen's Arbitration, Eastern Territory, 1912-1913.

—The Conference Committee of Managers (seven in number)

for the Eastern Region met the officers of the Brotherhood

of Locomotive Firemen and Enginemen on September 2,

1912, and after a full discussion declined on December 14 to

accept the adjustment demanded and claimed to be based on

the engineers' award. The dispute was thereupon submitted

to arbitration under the provisions of the Erdman Act which

had been amended by Congress to meet the criticisms of

Morrisse}^ The arbitrators were Judge "W. L. Chambers,

representing the public, W. W. Atterbury, representing

the Railroads, and Albert Phillips, representing the Brother-

hood of Locomotive Firemen and Enginemen. The Board

met on March 10, and began hearings which continued daily,

except Sundays, until April 5. Much evidence, including

voluminous statistics, was filed by both sides, the whole

making three printed volumes of evidence comprising more

than 2000 pages and four volumes of printed exhibits com-

prising perhaps as many more pages. There were also ex-

haustive briefs of counsel. The finding of the board was filed

on April 23, and became effective on May 3, 1913. One im-

portant and far-reaching ruling fixed uniform wages for the

same classes of service on all roads concerned, but this was

not to reduce any rates then in use. A classification of loco-

motives, for the purpose of fixing wages according to weight

on the drivers, was made, ranging from 80,000 to 350,000

pounds, with a special rate for Mallets regardless of weight.

The firemen were relieved from cleaning engines. The general

practice was brought into harmony with the engineers ' award.

The increase in rates demanded by the firemen was 36 per

cent; the award gave them 9.4 per cent, or about what the
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railroads had offered, an estimated annual increase for the

roads affected of $2,737,000, The result was not satisfactory

to either party and revealed how poorly large-scale arbitra-

tion is adapted to the real solution of wage problems. The
Newlands Act was shown to be a make-shift precisely as the

Erdman Act had been unsatisfactory because constructed

upon wrong principles,

235. Conductors and Trainmen Arbitration, Eastern

Territory, 1913.—A dispute between the Order of Railway

Conductors and the Brotherhood of Railroad Trainmen and
the roads in the Eastern Region was submitted to arbitration

under the Newlands Act by agreement dated July 26, 1913,

the board of arbitration consisting of:

Messrs. Seth Low, Chairman,
^ .

John H. Finley )
representing the public.

W, W, Atterbury
i ,. ,, ., ^

A H Smith (
J'^P^'^senting the railroads.

pv' y ' p > representing the brotherhoods.

It was the third concerted wage movement which had gone

to arbitration in the Eastern Region within a period of two

years. The amounts asked for were estimated at $17,975,688,

annually, or an increase of about 21 per cent. The men de-

manded that they be given the Western rates of pay, while

retaining the rules and regulations affecting pay prevailing

in the East, for the following reasons

:

(a) In the name of standardization.

(b) On account of increased cost of living,

(e) On account of increased risk, labor and responsibility,

{d) On account of the increased productivity of the work

of a train crew,

(e) On the ground that the profits made by the railroads

in recent years had increased out of proportion to

wages.

The arbitration board found that standardization as to

pay and rules, as between the Eastern and Western terri-

tories, was at that time impossible ; that there had been a sub-
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stantial increase in the cost of living since the adjustments

of 1910, amounting to at least seven per cent; that the ele-

ments of risk and labor growing out of increased size of trains

and cars were practically offset by the substitution of steel

for wood in the construction of cars and by the various

safety appliances that had been installed ; that the extra pro-

ductivity of the train comes from the increased number of

locomotives, in connection with each of which an engine crew

is paid for, and not to any measurable extent from any con-

tribution to extra productivity by the train crew itself; that

it was unable to relate the facts as to profits to the question

of wages in such a way as to found thereon specific increases

in rates of pay. The arbitration board went on further to

express the opinion that punitive overtime, so-called, is an

unsound principle when applied to the running of trains. It

adopted the views of Messrs. Clark and Morrissey that the

theory underlying a mileage schedule of pay is that the em-

ployee will be paid for all the service he renders and the com-

pany will not pay for any service that it does not get ; that,

unlike men in ordinary industrial trades, employees on trains

must, in order to enjoy the advantages of home life, have their

runs so adjusted as to give them the greatest practicable

amount of time at home; and that, on the other hand, the

exigencies of the business are such that the responsible man-

aging officers of the road must have reasonable leeway within

which to adjust the number and time of their trains, and the

points between Avhich they will run, in such way as best and

most satisfactorily to serve the public. The train men have

only their time and their labor to sell, and the arbitration

board felt it to be fair that they should receive remunera-

tion for the time they place at the disposal of the railroad as

well as for the labor they expend in its service. The effort

to adjust these two elements harmoniously between the rail-

roads and their employees the board hoped would be carried

somewhat nearer to a satisfactory solution by the results of

the arbitration. Neither side should be content until rules

have been mutually agreed upon which were fair both to the

railroads and to their employees in all respects.
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The attention of the arbitration board was called to cer-

tain low spots in pay but it declined to remove them since it

was prevented under the 'terms of the submission from re-

moving the high spots.

It was the prevailing opinion of the arbitration board that,

taken all together, the changes in conditions since 1910 af-

fecting rates of pay fully justified an increase in rates of pay

in a total of 6,1 per cent, which it was estimated would involve

an additional expense to the railroads in the Eastern region

of $5,237,233 and carry the rates to the approximate level of

the rates then in force throughout the Southern territory, east

of the Mississippi. It expressed itself as having had to be

content with dealing with facts as they were and expressed

no opinion as to the justice of the wage scale.

To the opinion Messrs. Atterbury and Smith dissented

because

:

1. Standardization is chimerical and uneconomical.

2. Such increased cost of living as has occurred is not suflSeient

to justify the increase granted.

3. Statistics prove that risk has decreased; that hours of work
have decreased; the weight of evidence is that labor has not

increased; and we cannot agree that it has been proven that

anything so intangible as responsibility has been increased.

4. The conductors and trainmen are but one of the many factors

in efficient railroad operation, and are no more responsible

for increased productivity than any other class of railway

labor.

They expressed the fear that "the result of this arbitra-

tion cannot but further encourage that continual round of

wage demands upon the railways which regularly involve

strike votes, public anxiety, mediation, arbitration and com-

promise. It has been an endless chain process, one section of

the country being exploited by means of another ; and railway

employees previously satisfied have been stirred into restless-

ness by other classes of labor receiving unjustified wage in-

creases. . . . The award recognizes this condition and there

is not the slightest assurance that such practices will not con-

tinue.
'

'
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With regard to increased productivity they said "it is

evident that so far as the employees have anything to do with

the train load, the conductors and trainmen represent but a

very trivial factor and to endeavor to calculate the increase

in "wage due to this element in the situation is utterly im-

practicable."

A dissenting opinion was also filed by Messrs. Sheppard and

Cease because of the failure to raise the pay in the Eastern re-

gion to the level of that in the West ; because two alleged prin-

ciples were not conceded by the award, namely, that of pay-

ment of time and one-half time for overtime and increased

compensation for double-heading. "Railway employees have

not asked for a shorter work day. They have expressed their

willingness to work a da}^ of ten hours, so that it does not

appear unreasonable for them to ask that after a day of an

exceptional number of hours, as compared with other occu-

pations which receive time and one-half for overtime, that

they should be insistent in their demand that they be paid

likewise for overtime service." They protested that the dif-

ferentials established by the Clark-Morrissey award worked

out to their disadvantage and should have been corrected.

Neither the differentials established by the 1910 award nor

their continuance met with their concurrence.

236. Engineers, Firemen and Hostlers' Arbitration, WesL-

em Territory, 1913-1915.—On October 10, 1913, the Brother-

hood of Locomotive Engineers and Brotherhood of Loco-

motive Firemen and Enginemen presented a request to the

Western railroads for an increase in wages and improvements

in conditions of service. The railways numbered 98 and

included all lines west of Lake Michigan and the Illinois Cen-

tral Railroad and all lines in Canada west of Fort William

except the Grand Trunk Pacific. The total mileage involved

was approximately 140,000 and the number of men affected

about 55,000, whose annual wages were estimated at

$67,750,000. A conference committee of managers conducted

negotiations ^^^th Stone and Carter and their associates

representing the brotherhoods in a series of meetings ex-

tending to June 1, 1914, when, failing to agree, an adjourn-
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ment was taken until July 14, 1914, to give the brotherhoods

an opportunity to take a strike vote.

The original request of the men would have entailed, if

granted, an addition to the payrolls of about $27,000,000. In

this original request there was not a word hinting that the

basis for computing overtime in train service which, except

in some places in passenger service, had been universally 10

hours, should be reduced. When, however, the first proposal

was definitely rejected, the employees' committee came back

with another proposition which included practically all the

changes originally requested and, in addition, a reduction in

the basis for computing overtime from 10 to 8 hours. Grant-

ing the demands contained in this second proposal would

have entailed an addition of over $33,000,000 to the payrolls.

Beside the increased rates of pay requested, the men's

demands covered changes in rules and practices with refer-

ence to:

1. Preparatory time.

2. Terminal delay.

3. Automatic release and tie-up.

4. Held away from home terminals.

5. Deadheading.

6. Surpi'ise tests.

7. Placing and moving forward of coal in tenders.

8. Two firemen on locomotives of 185,000 pounds or more on
drivers.

9. Furnishing to men of official record of weights on drivers.

10. Throwing switches and flagging.

Following a strike vote the committees resumed nego^

tiations on July 14, 1914, but were unable to adjust the

controversy and the United States Board of Mediation and

Conciliation undertook to settle it by mediation. The board

conferred with the parties at Chicago for several days but

their efforts were unsuccessful. The men agreed to arbitrate

their own demands only, but would not agree to inclusion

of counter-demands by the railroads. As stated by the Con-

ference Committee of Managers "the controversy between the

parties has narrowed to a single issue, namely, have the
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railroads the right to be heard in arbitration on the claims

made by them during their negotiations with the men?"
On July 29, 1914, President Wilson asked the representa-

tives of both sides to go to "Washington, and on August 2

(the "World "War having just started), he urged on the Con-

ference Committee the acceptance of arbitration on the basis

proposed by the men for patriotic reasons. He said, "I very

earnestly urge your acceptance of that plan even though you

may regard it as in some respects unfair to the interests you

represent ; and I am certain that in so doing you will perform

an invaluable public service which will be everywhere ap-

plauded and deeply appreciated." The Conference Com-
mittee replied, under date of August 3, "In view, therefore,

of the situation as you have presented it, and of your appeal

to our patriotism and to our regard for the public welfare,

we beg to express to you herewith our acceptance of the

plan of arbitration proposed."

Arbitration was entered upon in August 3, 1914, with a

board of six members. The Brotherhoods named F. A. Bur-

gess, Assistant Grand Chief of the Brotherhood of Locomotive

Engineers, and Timothy Shea, Assistant President of the

Brotherhood of Locomotive Firemen and Enginemen. The

railroads named H, E. Byram, "Vice-President of the C. B.

& Q. Ry. Company, and "W. L. Park, Vice-President of the

Illinois Central R. R. Company. These four, having failed

to agree on the two neutral members, the U. S. Board of

Mediation and Conciliation appointed Judge Jeter C. Prit-

chard, of Asheville, N. C, and Charles Nagel, of St. Louis,

Mo. Judge Pritchard was elected Chairman.

Public hearings were held from November 30, 1914, to

and including March 18, 1915. On March 29, 1915, briefs

were submitted by both sides and arguments made from March

29 to and including April 2; 7828 pages of testimony were

taken, 89 exhibits were presented by the employees and 50

by the railroads.

In its award, made on April 30, 1915, the board laid down

no general principles nor did it discuss the merits of the

men's demands. It set $4.30 as a minimum daily wage for
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passenger and freight engineers, for passenger firemen $2.50,

and for freight firemen $2.75, graduated upward according

to weight on drivers; 100 miles or less, 6 hours and 40

minutes, or less, in passenger service, and 100 miles or less,

10 hours or less, in freight service, to constitute a minimum
day's work. It also granted, in whole or part, some of the

demands with reference to changes in rules governing work-

ing conditions.

Although Judge Pritchard, the Chairman, signed the

award, he filed a statement in which he said, "I deem it

proper to say that in my opinion the freight rates, as well as

the yard rates for firemen and engineers, agreed upon by the

board, are not as high as they should be."

The two railroad members of the board attached a state-

ment in which they said:

Any scheme of standardization or approach to it which does not

permit of equalization of dissimilar rates and rules, in our opinion,

is unsound. The agreement under which the arbitration was held

gave no latitude to the board to adjust or reconcile unequal condi-

tions. It was one-sided. It permitted standardization only if

upward.

In a statement which they filed, the labor members, de-

clining to sign the award, said:

The very best that can be said of such an award is that it

settles nothing, but simply postpones any further action on the

questions involved for a period of 12 months. . . . The testimony

presented by the employees showed conclusively that by the installa-

tion of larger engines and the development of larger freight train

loads, the Western railroads had, during recent years, without any
corresponding advance in rates of jaay, added greatly to the physical

work, the nervous exactions, and the already gi^ave responsibilities

of locomotive engineers and firemen. ... No act (the award) by
a Government tribunal could more keenly bring home to the wage
earners of this great country the consideration they might expect

if boards, under government supervision and control, were to review

and adjust their wages and working conditions on that basis. The
whole theory is so repugnant to us that we feel it our duty to

advise not only all railroad employees, but every organization of

labor, to seek, by every influence, to secure the revocation of a law
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that has the smallest tincture of that principle embodied therein;

for we believe that the application of such a theory brings us back

to the practices and conditions of 200 years ago, and, if allowed to

flourish and grow, will rapidly place the American wage earner

in a condition similar to that of the Mexican peon.

237. Concerted Movements.—There is a further reason

for starting a detailed consideration of wages with the year

1900. There was a virtual stabilization of wages from the

period of the Civil War to the close of the last century, in-

terrupted by some reductions during the panic period of

1873-1879, with additions to the real earnings growing out

of improvements of the plant and practices, the resumption

of specie payments and the decline of prices. But with

changes in rates of wages begun in 1902, there was a change

also in the manner of bargaining.

Until 1902, in the settlement of difficulties between the

employees and the railroads, a unit no larger than a single

railroad system was concerned. If a settlement could not

be made for a railroad system, there might be a strike, and,

while some of these strikes led to great disasters, they did

not result in national calamities. The period of concerted

movements, concluding with settlements with the carriers,

covered the period 1902-1912, and largely grew out of a bit-

ter rivalry between the Switchmen's Union of North Amer-
ica, strongly intrenched in all the large terminal yards, and

the Brotherhood of Railroad Trainmen, growing rapidly in

strength and determined to absorb that field in its jurisdic-

tion. The occupation of the switchman was, in the days of

the link-and-pin coupler, a highly hazardous one, and drew

to it men of an adventurous type who strove desperately to

defend the life of their organization. The railroads, because

of the differing economic conditions surrounding them, were

devoid of any unity of policy in labor matters and as a rule

met each case in a spirit of opportunism.

The concerted movements of the men in forcing changes

in wages and working conditions had been very successful,

and the advances thus gained made very serious inroads upon

the revenues of the carriers who sought relief through a
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resort to arbitration, a method of settling industrial disputes

then urged as a panacea with great vehemence in many-

quarters, and this continued from 1912 to 1916.

The advantage claimed for the concerted movement was

that, affecting as it did an entire section of the country, the

employees found that the railroad officers would settle di-

rectly, through mediation, or by arbitration, rather than

permit so extensive a strike, that in short, the managers in

fsuch cases declined to take the responsibility of forcing a wage

settlement by strike.

The first "concerted movement" was made by the con-

ductors and trainmen, and they prosecuted six in all; three

in the west, one in 1902, one in 1907 and one in 1910; one

in the east in 1910, and two in the south, one in 1910 and

one in 1912.

The enginemen prosecuted five in all; two in the west,

one in 1906 and one in 1910; two in the south, one in 1907

and one in 1911 ; and one in the east in 1912.

The firemen prosecuted three in all; two in the west, one

in 1907, and one in 1910; and one in the east in 1912-1913.

Demands were then prosecuted against the groups of roads

in the three great traffic regions, finally concluding with the

nation-wide effort of the four brotherhoods of 1916, who
failed to reach an agreement with the National Conference

Committee of Managers, consisting of eighteen members. Not-

withstanding the efforts of the United States Board of Media-

tion and Conciliation the Brotherhoods refused to arbitrate

the controversy, and this break-down of arbitration gave

occasion for the passage of the Adamson Law, September 3-5,

1916.

Reviewing this long-drawn-out controversy, it will be seen

that there were voluntary increases made by the Pennsyl-

vania Railroad of 10 per cent on November 1, 1902, of 10

per cent on December 1, 1906, both extending to all classes

of employees. In 1908 the 16-hour law was enacted by con-

gress. Following the Baltimore & Ohio adjustment through

Knapp and Neill on March 1, 1910, and the Clark-Morrissey-

New York Central award of May 14, 1910, by January, 1912,
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all the lines in the east had made a further advance of about

seven per cent, and the cumulative effect was to increase

the enginemen's wages, as compared with those of 1900, by

V 30.7 per cent. Further, the pay of the engineer advanced

automatically with the introduction of larger engines, and,

as this change was being rapidly effected, it was an important

factor. Wages were further affected by the 16-hour law.

The arbitration award, effective on May 1, 1912, in-

creased the pay of engineers four per cent, to bring the wages

in the Eastern region into harmony with those in the South-

ern and Western regions, while the award of April 30, 1915,

in the Western region again increased the disparity.

The railroads were insisting that there had been no sub-

stantial change in service conditions and that the wage

rates were full and liberal ; that there was no relation be-

tween the work that a locomotive could perform and the

wage that an engineer should be paid; that the increased

tonnage drawn by a locomotive no more entitled the engi-

neer to increased pay than it did the conductor or any other

member of the crew; that the engineer had been relieved

of a large amount of work upon the locomotive often requir-

ing two, three or more hours added to his road time, and
that there had been no increase in risks or hazards because

of track conditions or density of traffic, no increased

responsibility because of increases in sizes of engines, no

increased physical labor, while the standardized rate was
chimerical and uneconomical and failed to take into consider-

ation the differences in the character and the value of the

service rendered.

The men were insisting that there should be the closest

possible approach to uniformity of pay in service in a given

territory, subject only in slight degree to some variations

on account of differing conditions on different lines of rail-

roads; that the engineer in making a wage schedule would
not give consideration to density of traffic, the number of

trains run, the kind of business, the size of engines and
that kind of thing ; that the engineer would work just as hard
if there was only one engine on the road as if there were
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a thousand; he gives his time, which is his whole stock in

trade and is all he has to sell. They based their demands
upon the grave responsibility, skill and efficiency required,

the nervous exactions and the hazards of the profession,

and the increased value of the service due to increased train

loads. They were not unwilling to work a day of 10 hours,

and believed it not unreasonable to ask that after a day of

an exceptional number of hours, as compared with other

occupations which receive time and one-half for overtime,

they should be paid likewise for overtime service.

While the arbitrators complained that neither side pre-

sented principles upon which the questions at issue could be

settled, they made no effort to discover or determine such

principles themselves, nor had they the moral courage to

apply the economic law of exchange; that *'a thing is worth

only what it will fetch." They found generally that

standardization of pay and rules of service between traffic

regions was impossible, that there had been no increase in

the elements of risk and labor, that the extra productivity

of the train came from the increased number and size of

engines and that it was impossible to relate the facts as to

profits to the question of wages in such a way as to found

thereon specific increases in rates of pay ; that punitive over-

time is an unsound principle when applied to the running

of trains; that the employee should be paid for all the

service he renders and the company should not pay for any
service it does not get; that the men have only their time

and their labor to sell and should receive remuneration for

the time they place at the disposal of the railroad as well

as for the labor they expend in its service.

The effect of this experience upon the railroads was disas-

trous—they were being ground between the upper and
nether millstones. In the Advance Rate Case in 1910, the

Interstate Commerce Commission had said:

Railroad labor, and certainly organized railroad labor, is prob-

ably as well paid, and some say better paid, than labor of other

kinds upon the average. Railroad employees will hardly expect to

receive wages which exceed those paid to other fonns of labor for
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the same grade of service, and this commission certainly could not

permit a change of rates for the i^urpose of enabling railroads to

pay their labor extravagant compensation as measured by the

general average compensation paid labor in this country as a whole.

It is likely, therefore, that the labor item of these railroads will

not in the immediate future much increase unless there should be a

general advance in prices.

Two years later we find the Arbitration Board in the

Eastern engineers' ease saying, '*if they (the railroads) are

not able to pay such compensation with existing rates, there

is just cause for them to open again the question of an in-

crease in rates with the I.C.C." And in 1913, we find the

Arbitration Board in the Eastern Conductors and Trainmen

case saying, "it must make its findings as to what is a proper

rate of pay to be awarded to the conductors and trainmen

as a result of this arbitration without any reference to the

dilemma in which the railroads are evidently placed by the

laws which make it impossible for them to increase passenger

and freight rates without the authority of the I.C.C. or of

the railroad commissions of the various states."

After the aAvard in the engineers' 1912 arbitration and
on March 30, 1913, Mr. Stone wrote to Mr. Brown, President

of the New York Central Railroad Company, Chairman of

the Presidents' Committee, saying:

That the recent award was unsatisfactory to the engineers goes

without saying and neither side expects them to accept it for any
great length of time because the men on the heavy power are right-

fully entitled to more money than the award gives them. While
it is true that our present plan of handling these matters by
concerted movement is a decided improvement over the old plan

of the individual unit, yet the fact remains that we are making no
progress. The last of the procession is still passing the reviewing

stand when the front of the column appears in sight coming down
the street. The result is we are getting nowhere and neither side

is satisfied. My idea crudely stated would be this: that both sides

sit down and discuss the matter in detail and see if it is not possible

to agi'ee upon fair rates and working conditions and then sign up
for a period of three or four years.

The experience of 14 years of individual negotiation, of

regional adjustment, of mediation and conciliation and of
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arbitration was thoroughly unsatisfactory. The railroads

felt that the cases were not settled on their merits but always

compromised by giving the complainants some portion,

greater or less, of their demands, that they encouraged a

continual round of wage demands which regularly involved

strike votes, public anxiety, mediation, arbitration and com-

promise, an endless chain process in which one section of

the country was exploited by means of another, railroad

employees previously satisfied being stirred into restlessness

by other classes of labor receiving unjustified wage in-

creases.

The employees were always disappointed at the small

increases granted by the arbitrators when contrasted with

their extravagant demands, contended that no principles

were settled and that the questions involved were not dis-

posed of but merely postponed for another year. Nor could

they regard with indifference the large expense involved,

nor the disclosure of the real situation, bared to the country

by the publicity of the proceedings.

The experience clearly indicated that arbitration boards

should be composed of men in no way connected with either

side of the disputes under consideration. Where disputants

are represented it merely carries the contentions of the two

sides into the private meetings of the board and disturbs its

judicial atmosphere. Arbitration was definitely breaking

down.

238. The Adamson Law.—In March, 1916, the Big Four

Brotherhoods, numbering approximately 400,000 men, gave

the required 30 days' notice of the cancellation of their con-

tracts and made demands, the most important of which were

an eight-hour day and time and one-half for overtime for

all employees in freight train and yard service. The rail-

roads thereupon served notice that they wished certain

counterclaims considered. As the negotiations were now for

the first time to cover the entire country, a National Con-

ference Committee of Managers, 18 in number, was organized

to handle the matter for the railroads and conferences were

carried on, June 1 to 15. These ended in disagreement, and
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the men declined the companies' offer to arbitrate. A strike

vote having been taken, conferences were resumed on August

8 and 9. Upon failure to agree and the Brotherhoods again

refusing to arbitrate, the railroads invited the Federal Board

of Mediation and Conciliation to exercise its office. That

Board conferred with both parties to the controversy August

9 to August 13, inclusive, finally announcing that both

parties refused to recede from their positions. Thereupon,

President Wilson, on August 13, summoned the National

Conference Committee of Managers and the Chiefs of the

Brotherhoods to Washington. He made no effort to give

force and effect to the Newlands Act, whose Board of Media-

tion and Conciliation were his appointees (though he later

said in his message to Congress, "I yield to no man in firm

adherence, alike of conviction and of purpose, to the prin-

ciples of arbitration in industrial disputes"), but threw the

weight and power of his office on the side of the men, and

with great energy demanded that the conference committee

accept the following settlement

:

That the railroads concede the eight-hour day.

That the remaining matters in controversy be postponed

until a later date.

That a commission be appointed to study and report on

the effect of the actual operation under the eight-hour day,

to report without recommendation.

The chiefs of the brotherhoods announced their willing-

ness to accept the plan; the conference committee declined

to accept it on the ground that the principle of arbitration

was sacrificed and that the increase of 25 per cent in the

wage bill could not be borne by the carriers.

The President thereupon, on August 16, summoned the

executives of the railroads, and in addition to the chiefs

of the brotherhoods summoned some six hundred local chair-

men. The President held conferences with the executives

on August 18, 19 and 21, and several other conferences with

a small committee.

The executives presented a counter proposal

:
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1. That the time of all employees in freight train and

yard service be kept upon an eight-hour basis, recording the

difference between the money actually earned on the ten-

hour basis and the amount that would have been earned on

an eight-hour basis—overtime to be computed pro rata.

2. That the Interstate Commerce Commission supervise

the keeping of the records, and report, after a period of

actual experience, the increased cost on the eight-hour basis.

3. That the President appoint a commission to investigate

the whole subject.

Meantime the chiefs of the brotherhoods had left Wash-
ington and from their several headquarters on August 28

sent out an order for a strike to begin at 7 a.m. on Monday,

September 4.

To prevent a strike. President Wilson proposed to Con-

gress, in joint session on August 29, six recommendations as

follows

:

(a) The immediate enlargement and administrative re-

organization of the Interstate Commerce Commission.

(&) The establishment of an eight-hour day covering all

employees actually engaged in the work of operating trains

in interstate transportation.

(c) Authority for the appointment by the president of a

commission to observe the workings of the eight-hour day
and to report their conclusions to Congress, without recom-

mendation.

{d) Approval by Congress of consideration by the Inter-

state Commerce Commission of an increase in freight rates,

if necessary.

(e) Passage of a law requiring a full public investigation

of the merits of all labor disputes before a strike or lock-

out can be lawfully attempted.

(/) Authority for the President to assume control of

such railroads and rolling stock as might be necessary for

military purposes, with authority to draft into the military

service of the United States such railway officials and em-

ployees as he deems necessary.

Congress considered favorably only the second and third
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of these recommendations, and, on September 3-5, 1916,

passed the Adamson Law which provided "that beginning

January 1, 1917, eight hours shall ... be deemed a day's

work and the measure and standard of a day's work for the

purpose of reckoning compensation . . .
." The act further

provided "that the President shall appoint a commission of

three to observe the operation and effects of the eight-hour

standard work day as above defined during a period of from

six to nine months and report its findings to the President

and Congress." It further provided that the employees

shall continue to receive the prevailing ten hours' pay for

the eight hours' work, at least until 30 days after the report

of the commission.

The President appointed as such commission, Major Gen-

eral George Goethals, Edgar E. Clark of the Interstate Com-

merce Commission and George Rublee of the Federal Trade

Commission. They reported in due course to the following

effect

:

1. Complete elimination of overtime was not practical.

2. To increase the speed of trains by cutting tonnage is physically

possible but available information strongly indicates that even

with time and one-half for overtime it would, generally speaking,

be more economical to continue present methods of operation.

3. Objections to a general changing of terminals practically in-

superable.

4. Engines larger than those now employed might increase the strain

on track and structures to a dangerous degree.

5. Engines with greater horse-power per ton of weight are desirable

on many roads for increasing speed.

6. Shortening of local freight runs usually requires more engines

and involves so much additional expense at terminals that a

considerable increase in efficiency must be anticipated to justify

changes.

7. Careful study should make it possible to eliminate some of the

delays. Districts may be shortened or other improvements may
be adopted, such as relaying of crews, improving signaling, in-

creasing tracks or other facilities, using better fuel, or installing

engines which will make better time without severe strain on

track and structures.

The Adamson Act came up for adjudication in the United
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States Supreme Court in the case of the Missouri, Oklahoma
and Gulf Railway Company, wherein it was decided that

:

The effect of the act of September 3-5, 1916, is not only to

establish permanently an eight-hour standard for work and wages
as between the carriers and employees affected, but also to fix a

scale of minimum wages, to wit, the rate of wages' then existing,

for the eight-hour day and proportionately for overtime, to be in

force only during the limited period defined by the act.

Viewed as an act establishing an eight-hour day as the standard

of service by employees, the statute is clearly within the power of

Congress under the commerce clause.

The power to establish an eight-hour day does not beget the

power to fix wages.

In an emergency arising from a nation-wide dispute over wages

between railroad companies and their train operatives, in which a

general strike, commercial paralysis and grave loss and suffering

overhang the country because the disputants are unable to agree,

Congress has i^ower to prescribe a standard of minimum wages,

not confiscatory in its effects but obligatory on both parties, to be

in force for a reasonable time, in order that the calamity may be

averted and that opportunity may be afforded the contending parties

to agree upon and substitute a standard of their own.

The business of common carriers' by rail is in one aspect a public

business, because of the interest of society in its continued operation

and rightful conduct; and this public interest gives rise to a public

right of regulation to the full extent necessary to secure and pro-

tect it.

Although emergency may not create power (Ex parte Milligan,

4 Wall. (U. S.) 2), it may afford reason for exerting a power
already enjoyed.

The act above cited in substance and effect amounts to an exer-

tion of the power of Congress, existing under the circumstances,

to arbitrate compulsorily the dispute between the parties—a power
susceptible of exercise by direct legislation as well as by enactment

of other appropriate means for reaching the same result.

Viewed as an act fixing wages, the statute merely illustrates the

character of regulation essential, and hence permissible, for the

protection of the public right.

The act does not invade the private rights of carriers', since all

their business and property must be deemed subject to the regulatory

power to insure fit relief by appropriate means.

The act does not invade private rights of employees, since their

rights to demand wages according to their desire and to leave the

employment, individually or in concert, if the demand is refused,
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are not such as they might be if the employment were in privatd

business, but are necessarily subject to limitation by Congress, the

employment accepted being in a business charged with a public

interest which Congress may regulate under the commerce power.

The act is not wanting in equality of protection either because

it exemi:)ts certain short-line and electric railroads, or because it

deals with the wages of those employees only who are engaged in

the movement of trains—they being the class concerned in the dis-

pute which threatened interruption of commerce.

The history of the dispute, the inquiries and circumstances which

culminated in the legislation, the nature of the provisions made and

a comparison of them with the issues which existed between the

disputants", refute the claim that the act was passed without con-

sideration and in arbitrary disregard of the rights of the carriers

and the public.

After the paramount duty to enforce the constitution, the very

highest of judicial duties is to give effect to the legislative will,

with judgment uninfluenced by those considerations which belong to

the legislature alone.

The contention that the act is unworkable is without merit.

An understanding had been entered into by the railroads

with the Attorney General to continue operations on a ten-

hour basis but to give the men back pay from January 1,

in ease the law should be upheld. But the brotherhoods

were not content to await this decision of the United States

Supreme Cotirt. A national strike was called for March
17, 1917, to compel the railroads to put in effect the eight-

hour day without awaiting the court's determination of the

constitutionality of the law. Members of the cabinet and
a committee of the Council of National Defense appealed

energetically to both interests. The brotherhoods agreed

to postpone the strike date two days to March 19th,

the first day on which the Supreme Court would meet
to hand down decisions. The railway managers, because

of the representations made to them of the acute inter-

national situation, authorized the committee of the Coun-
cil of National Defense to grant to the employees whatever
adjustment was necessary to prevent a strike. The council's

committee thereupon, at 5:30 a.m. on March 19, made an
award granting the eight-hour day to the men. Later that

day the court upheld the law. Twenty days later the United
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States declared war on the Imperial German Empire. This

whole episode was perhaps the most insolent humiliation

ever put on a proud people. The Anglo-Saxon folk have a

long memory. The day; of retribution is not likely to be

entirely avoided.

239. Conduct of Negotiations.—Growing out of these ex-

periences certain conclusions were reached as to the procedure

involved in handling them, and generally it was felt that

the success of the negotiations depended largely upon the

personnel of the conference committee, and particularly on

its chairman, who should be able to maintain order and have

sufficient initiative to carry forward each day the work
along lines laid down with the advice and counsel of his com-

mittee. Members of the conference committee should be

relieved from all the duties of their offices as operating

officials. There should be no substitution on the committee

during the progress of a conference, the appointment of a

substitute having a most distracting effect. The conference

committee should have all the authority possessed by those

on the other side to deal with the questions presented. The
labor entailed is arduous and special compensation should

be made for it, and a committee should be generally recast

for each succeeding negotiation. There should be a secre-

tary-treasurer to look after the clerical work and to attend

to the many disbursements which are inseparable from such

work; also a statistical and clerical force with a competent

chief, the success of the work depending largely on the

care and thoroughness with which the material is prepared

for use.

The negotiations should be conducted in a large room
seating comfortably one hundred and with good light and
ventilation. There should be two good-sized committee

rooms for the use of the two parties, preferably connected

with the main meeting room. The best results in negotia-

tions are obtained by single sessions daily, usually from
10 A.M. to 1 P.M. Immediately following adjournment,

the conference committee should lunch together where

privacy is assured, followed by a discussion on the results
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of the morning's negotiations. The committee should then

determine its policy and the direction of the next day 's work
for the guidance of its chairman. This programme should

be clearly defined before the committee adjourns in order

that the preparation of such data as may be needed can be

carried on by the clerical forces and made ready for use

the next day.

Printed copies of the proceedings and reports of the com-

mittee in reference thereto should be preserved for future

reference and use. After the conference committee is

appointed the executives have, as a rule, no further office

than to convene as an advisory board when called upon.

As a rule sftch requests are not made until the negotiations

kre in their final stage.

240. Mediation.—The Erdman Act, providing for media-

tion and conciliation in industrial disputes, was enacted on

June 1, 1898. The Newlands Act, which superseded it, was

passed on July 15, 1913. These acts never commended them-

selves to either party for the obvious reason—that they never

settled anything on principle.

In defining the functions of mediators^Judge Knapp said

:

"I am rather inclined to say there is no right or wrong about

wages or hours of service. . . . The law contemplates, as we think

and as we have tried to administer it, that the duty of a mediator

is not to fonn a judgment of how the controversy ought to be

settled but to find out how it can be settled." Later, writing to

J. 0. Fagan, he said: "We have little or nothing to do with the

merits of the case; our busniess and function is to keep the traffic

moving."

241. Employment Relations.—If the men had chosen to

develop their organizations along beneficial, fraternal lines,

to use them to promote self-education and discipline, and

as a means of strengthening their natural relations with their

officers, I have not the slightest doubt that they would have

fared far better than by the course they have pursued, a

course Avhich, in its effect upon the improvement of their

relative position, can only be regarded as a miserable failure.
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But while the demagogue may stir up a modicum of

trouble by skillfully playing on the passions of the workers,

the difficulties he creates reach an altitude of real serious-

ness only when the soil in which they are cultivated is made
productive ; when the unequal distribution of wealth, which

is the natural result of the unequal distribution of intelli-

gence, diligence, self-denial, opportunity, etc., etc., creates

a misery that becomes intolerable; or the unequal distribu-

tion of power, which has its source in the same inequalities,

creates an oppression that can no longer be borne. When-
ever, then, friction arises, the efforts of the general manager

should be directed, not merely to weeding out malcontents,

but to a painstaking review of all the elements bi the situa-

tion to set right at once all genuine or remediable grounds

for agitation. "While trouble-makers and causes for trouble

often go together, they are nevertheless distinct and each

should be searched out.

242. Wage Differential.—The relations of the various

divisions of the service as to wages had tended toward

stabilization over a long period of years, and with due re-

gard to other industrial relations. These "differentials,"

so-called, were completely upset in 1918, shortly after the

Government took over the roads. The Director General, Mr.

McAdoo, appointed a committee of which the Secretary of

the Interior was chairman, to take testimony and decide

upon a new scale, and the finding of the committee, which

seemed to be based upon some altruistic hypothesis having

no relation to the long economic history of industry, de-

stroyed the relations so long maintained. McAdoo 's suc-

cessor, "Walker D. Hines, avoided the whole question when
further advances were urged, and when it finally came up
before the United States Railroad Labor Board in 1920, the

leaders of the labor organizations had so aligned their rela-

tions with each other and with the American Federation of

Labor, that the award maintained the situation created by

the Lane Committee. It has been the cause of much heart-

burning and profound discontent and its ultimate statu§ is

problematical.
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Approximately the increases in wages from 1915 to the

peak in 1920 were as follows

:

Per Cent

Trainmen 106.7

Firemen 105.4

Engineers 72.4

Conductors 72.2

Assuming three trainmen to one fireman, and that these

may be considered as analogous to unskilled labor in in-

dustry, their average increase would have been 105.7 per

cent.

Assuming an equal number of engineers and conductors,

and their occupations as analogous to skilled labor in

industry, their average increase would have been 72.3 per

cent.

That is, the wages of unskilled labor increased 46.2 per

cent more than the wages of skilled labor. For this con-

dition railroad officers were in no way responsible. It was

the result of the Adamson Law and the acts of the director

general and the Labor Board.

These different results are not to be explained upon any

basis of free contractual relations, but apparently are the

combined results of political and sentimental considerations

or superiority of organization leadership.

Comparing these figures with corresponding figures in

industry covering one and one-quarter million wage earners

representative of the manufacturing activities of the country,

we find that while the hourly earnings of skilled labor in-

creased 149 per cent, hourly earnings of common labor

increased 163 per cent, and that the increase in the earnings

of unskilled labor was no more than 9.4 per cent greater than

the increase in the earnings of skilled labor.

It is one of the singularities of the practical working of

organized labor that in periods of sharp industrial activity,

their wages increase more slowly than those of unorganized

labor. In periods of sharp industrial depression they may
retard, but they have never been able to prevent, the fall

of the wages of their membership.
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Looking now to the ''real" wages, that is, the purchasing

power of wages with relation to the cost of living, the "real"

wages of the men in the train service were 20 per cent greater

in 1920 than in 1914, while in industry they were something

less than 14 per cent greater, and this advantage, while a

very substantial one, is enjoyed only by the men who are

actually at work and is at the expense not only of agricul-

ture and industry generally but of all workmen whom the

artificial status may have deprived of employment. In other

words, this class of railway employees, while they did not

fare so well during the war, are to-day something more than

42 per cent better off than industrial workers generally in

their excess purchasing power.

Any discussion of rates of wages or rules governing work-

ing conditions with the chiefs of the train organizations

behind closed doors is objectionable because they would

come to the conference committed to the maintenance of

these wage relations. The continued health of the employ-

ment relation, affecting not only employment on the rail-

roads but employment generally in agriculture and in

industry, can only be obtained by a proper readjustment

of the wage relations through negotiations conducted in the

open where all may be apprised of the facts involved and

the governing conditions. Such information in regard to the

relation between wages and conditions of employment is

necessary on the part of those who may be interested in

Ihe negotiation, and this necessity must be impressed upon

officers and all supervisory forces alike.

243. Standard of Living.—How our ancestors lived, it is

difficult to understand. Underfeeding must have been a

common experience. Progress in agriculture, industry and

transportation has done much ; compared with what was the

case a century ago, we all live like kings. The contrast be-

between Stephenson's "Rocket" and the latest Mallet is no

greater than the contrast between the working conditions,

the provision of the necessities of life, the prevention of

disease, the security of person and property, in his time

and our own.
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244. Relative Wages.—It is, of course, fundamental that,

due rewards should be given to workers, but they are offered

only on the basis of service, efficiency and competency; and
that each worker be held responsible for a standard produc-

tion. In the railroad service, the men, besides the physical

requirements, are held to a high state of discipline. In the

main, they are subject to be called upon for duty at all hours

of the day and upon all days of the year. They are under

control, not only as to the disposition of their time, but as

to some of their personal habits. They are engaged in a

hazardous occupation. Having in mind the character of

the forces so assembled, the restrictions imposed and the

duties rendered, it is of the highest importance that rela-

tively the rates of wages paid and the conditions of employ-

ment should be such as to attract and retain the pick of the

industrial community.

245. The United States Railroad Administration.—There

can be no question that the handling of the railroads for

two years and two months by the federal administration,

swayed as it was by political expediency, very much
impaired their working and measurably destroyed the

morale, and it is this last that must in the end cost us most.

Since Napoleon, all great commanders have recognized that

discipline and morale constitute at least three-quarters of

all that goes to create success in battle (and the same is true

in competitive business) ; material element, equipment, trans-

port, numbers, etc., are quite subordinate. The changes are

generally summed up as:

1. The changes in the wage scales, and their effect upon
the differentials of pay for different employments.

2. The establishment of the eight-hour day with punitive

overtime.

3. The abolition of piece-work in shops.

4. The inauguration of a rigid seniority rule in promotions

and lay-offs, regardless of differences in individual

ability.

5. The discharge of many of the traffic officers, and the

loss of many officers who preferred work in other lines

to the service as conducted.

6. The diminution of the disciplinary authority of officers.
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7. A general lowering of the sense of personal respon-

sibility.

246. The United States Railroad Labor Board.—The
Transportation Act of February 28, 1920, created a United

States Railroad Labor Board. As soon as the board was
appointed it took up for settlement a controversy which had

been long pending between the director general and the

brotherhoods and various labor organizations with reference

to wages and which, after conferences extending from March
10 to April 1, 1920, had not been brought to an agreement.

The Labor Board was organized on April 15, 1920, and from

that time until July 20, 1920, constantly and assiduously

received evidence, heard arguments, read and considered

many volumes of testimony, and many thousands of pages

of exhibits and statements. In promulgating its Decision

No. 2, on July 20, 1920, it dated back to May 1, 1920, grant-

ing increases of pay of approximately 22 per cent.

At the time the Labor Board rendered its decision, prices

were falling and their decline continued steadily and

assumed substantial proportions. There was also a cutting

down of production with a large falling off in railroad

traffic and heavy decreases in earnings. This led to efforts

by individual carriers to reduce wages and, disputes arising,

they were submitted under the law to the Labor Board in

March, 1921. Hearings were begun on April 18 and lasted

until May 16. The board then held the matter under con-

sideration until June 1, 1921, when it announced its Decision

No. 147, reducing wages about 12 per cent, not setting it

back as when it ran in favor of the employees, but setting

its effective date forward to July 1, 1921. Further hearings

were permitted on June 6 and addenda added to the decision.

On August 29 the officers of the transportation brother-

hoods submitted to their membership a ''referendum vote,"

"to determine for themselves whether the wage reduction

authorized by the United States Railroad Labor Board in

Decision No. 147 and addenda thereto will be accepted or

rejected." More than two-thirds having voted in favor of

rejecting Decision No. 147, orders to withdraw from the
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service of the several companies in successive groups were

issued, to be effective on October 30, November 1, 3 and 5,

1921, whereupon the Labor Board ordered all parties in

interest to appear before it in Chicago on October 26, 1921.

The railroads denied that any dispute existed between

the companies and the employees and announced their con-

tinued intention of adhering to the procedure prescribed by
the Board in its Decision No. 119 of April 14. The brother-

hoods on the following day withdrew their strike orders in

the following resolution:

Resolved, That we the executive committees and general

chairmen representing the organizations named herein, are sincerely

of the opinion that the memorandum announcing the policy of the

Board, and the pledges of the railway executives made to the Board,

constitutes an acceptable basis of settlement justifying the calling

of£ of the strikes which were authorized by a vote of the members
of our organizations, and we hereby call off such strikes, having

confidence that good results will follow the adoption of the memoran-

dum by the Labor Board and the pledges of the railway executives

made to the Board at the public heai'ing October 26; and further,

to afford an opportunity for a reduction of freight and passenger

rates to correspond with existing reductions in wages, to determine

what effect such reductions in freight and passenger rates will have

upon the cost of living.

The Labor Board, on October 29, 1921, announced its

decision, as follows:

. . . The Board deems it expedient and proper to make its

rulings and position on some of the points involved so clear that

no ground for any misunderstanding can hereafter exist.

First, when any changes of wages, contracts or rules previously

in effect are contemplated or proposed by either party, conference

must be had as directed by the Transportation Act and by rules or

decisions of procedure promulgated by the Board, and where agree-

ments are not reached the dispute must be brought before this

Board and no action taken or change made until authorized by the

Board.

Second, the ordering or authorizing of the strike by the organiza-

tions of employees parties hereto was a violation of Decision No.

147 of this Board, but, said strike order having been withdrawn, it

is not now necessary for the Board to take any further steps in

the matter.
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The Board desires to point out that such overt acts by either

party tending to and threatening an interruption of the transporta-

tion lines, the peaceful and uninterrupted operation of which are

so absolutely necessary to the peace, prosperity and safety of the

entire people, are in themselves, even when they do not culminate

in a stoppage of traffic, a cause and source of great injury and

damage.

The Board further points out for the consideration of employees

interested that when such action does result in a strike, the organiza-

tion so acting has forfeited its rights and the rights of its members

in and to the provisions and benefits of all contracts theretofore

existing, and the emj^loyees so striking have voluntarily removed

themselves from the classes entitled to appeal to this Board for relief

and protection.

The readjustments growing out of the war and the fall-

ing prices "affected all lines of industrial life all over the

United States and produced conditions Avhich have to be

met and in whose burdens all have to share.
'

' The railroads

recognized that in this readjustment reductions must be

made in both wages and rates. Notice was therefore given

by the railroads to the transportation employees in the

Eastern Region on November 15, 1921, and in the other

regions at approximately the same time, of their desire to

negotiate new relations as to rules governing working con-

ditions as contemplated in Interpretation No. 2 to Decision

No. 119, dated June 16, 1921, and as to rates of wages.

247. Working Conditions.—No discussion of wages

would be complete without considering the question of rules

governing working conditions. As the United States Rail-

road Labor Board has stated, "the two matters are inex-

tricably interwoven, many rules and working conditions

governing the employees have a money value and it would

be difficult, if not impossible, to give satisfactory considera-

tion to the matter of wages until the rules and working

conditions to which the wages shall apply are definitely

fixed and known. '

'

In the train and yard service there are some 134 matters

coming under the heading of rules and working conditions

that affect the operating practice. Much of the time of

managements and committees is taken up in handling dis-
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putes arising thereunder. The fact that in many cases they

produce compensation out of all proportion to the value of

any service performed naturally makes many railroad offi-

cials loath to apply them, while the same reason makes them

very attractive to the men. These controversies cause much
of the friction between managements and committees, and

it is because of the effect on the morale that their elimina-

tion from the agreements with the brotherhoods has been

sc generally desired by railroad officials. They limit the full

use of equipment, appliances and personnel, cause much
discontent and demoralization among the working forces by

the manner in which seniority rights and other practices are

applied, and cause also a very burdensome annual loss.

No reliable data have been collected that would enable

an estimate to be made of the annual cost of these so-called

**feather-bed" practices. The National Conference Commit-

tee of Managers, in connection with the eight-hour movement
in 1916, collected some information on the subject but con-

sidered it of doubtful value owing to the different under-

standings with which the individual railroads viewed the

requests for the information, and the lack of local records

covering the payments. All agree that the one which in-

volves the greatest expense directly measured in terms of

money is punitive overtime.

Arbitraries and special allowances vary considerably

under the individual schedules ; some schedules contain prac-

tically every kind, while others are comparatively free from

them. Their application has been irregular and in some

cases they were introduced mainly for the purpose of pre-

venting objectionable practices.

They have been brought about by two methods:

1. The method of legal enactment.

(a) Laws covering sanitation and safety, factory inspection,

safety appliances, etc.

(b) Full crews, etc,

(c) Eestriction in hours, 16-hour law, 8-hour law, etc.

(d) Age qualifications.

(e) Restriction in the employment of youth and women.



626 MEN—FIRST SECTION

2. The method of collective bargaining.

(A) Artificial scarcity of labor; designed to monopolize the

emp
(1

(2

(3

(4

(5

(6

(7

(8

(9

oyment.

Limitation of apprentices.

Long period of apprenticeship.

Limitation of progression in a trade.

Limitation in numbers.

Hiring men.

Promotions.

Reemplo;yTnent.

Elimination of handy-men.

Opposition to new machinery and methods.

(B) Arbitrary restrictions of service, designed to make jobs.

(1) Full crews.

(2) Two firemen.

(3) RegTilation of crews on mileage basis.

(4) Switching by road crews.

(5) Placing and removing supplies on engines and
cabooses.

(6) Coupling and uncoupling hose.

(7) Chaining cars.

(8) Cleaning fires.

(9) Advertising vacant runs.

(10) Appeals.

(11) Leave of absence.

(12) Brakemen working as firemen when latter are

unable to work on account of sickness.

(13) Baggage, handled by express messengers.

(14) Coaling engines.

(15) Doubleheaders.

(16) Double-erewed yard or helping engines.

(17) Discipline.

(18) Displacement rights.

(19) Engines running backward.

(20) Handling express and baggage.

(21) Inspection of engines.

(22) Laying off on account of sickness, disability or

other causes.

(23) Making up trains (not road switching).

(24) Reducing lists, adjustment of I'uns.

(25) Regular men laying off.

(26) Switching outside assigned territoiy.

(27) Sunday work, regulations regarding.

(28) Handling light engines.

(29) Pilots, furnishing of.
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(30) Seniority.

(31) Rest required.

(32) Throwing switches.

(33) Taking engines to shops.

(34) Work not required to be done.

(35) Work to be done at terminals.

(36) Watching engines.

(C) Arbitrary classifications designed arbitrarily to increase

pay.

(1) Additional service prior to or after ending of day.

(2) Pay when assigned to other than regular duties.

(3) Short turn-around service in freight.

(4) Craft classification.

(5) Outside hostler's rates.

(6) Mixed train service.

(7) Stop rule.

(8) Branch line rates.

(9) Six-hour Mallet day.

(10) Asst. conductors and ticket collectors, rate of pay,

passenger.

(11) Automatic release.

(12) Breaking in engines.

(13) Rear brakemen and flagmen, pay, passenger

service.

(14) Classification of engines.

(15) Deadhead passenger equipment, pay for handling.

(16) Electric service.

(17) Mileage allowed, method of calculating, etc.

(18) Mileage, terminal.

(19) Maximum mileage.

(20) Pilots, pay for.

(21) Shop engines.

(22) Local and way freights, Sundays, etc.

(23) Local and way freights, when tied up under

orders.

(24) Local freights, defined.

(25) Snow plows and steam shovels.

(26) Special trains.

(27) Transfer and drag service.

(D) Duplicate payments for the one service.

(1) Punitive overtime.

(2) Initial terminal overtime.

(3) Final terminal overtime.

(4) Arbitrary application of minimum day.
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(5

(6

(7

(8

(9

(10

(11

(12

(13

(14

(15

(16

(17

(18

(19

(20

(21

(22

(23

(24

(25

(26

(27

(28

(29

(E) Pay
(1

(2

(3

(4

(5

(6

(7

(8

(9

(10

(11

(12

(13

(14

(15

(16

Short turn-around passenger service overtime.

Yard crews working beyond switching limits.

Road firemen shoveling down coal and cleaning

fires.

Combination service, pay for.

Change of limits of runs.

Doubling hills, pay.

Detouring trains, pay for.

Helpers or pushers on locals.

Home terminal, changes in.

Overtime basis, passenger service.
" " through freight service.
" " work trains.
" " wreck train service.
" " pusher and helper service.
" " mine run and roustabout.
" " circus trains.
" " milk trains.
" " local freight.
" " yard servdce.
" " belt line or transfer service.
'* " electric service.
" " mixed service—freight and pas-

senger.

Short trips, pay.

Switch engines used as pushers.

Transferring engines and cabooses.

for service not performed.

Guarantees in passenger, local freight, work,

wreck, yard, and construction service, etc.

Held away from home terminal.

Lunch time, road and yard.

Called and not used.

Deadheading.

Learning road.

Taking examinations.

Disabled or disqualified employees, positions for.

Disabled engines, crews staying with.

Rest, pay for when losing turn.

Sen-ice, pay when held for.

Relieved only at terminals.

Releasing crews at designated points.

Trip not completed.

Transportation.

Transportation, household goods.
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The following are types of restrictions affecting the ad-

ministration of the business, but not subject to the above

classification.

(1

(2

(3

(4

(5

(6

(7

(8

(9

(10

(11

(12

(13

(14

(15

(16

(17

(18

(19

and
Agreements, change in.

Arbitraries and special allowances (Arts. X
XX of Sup. Nos. 24 and 25).

Bulletin boards.

Bulletin, weight on drivers of locomotives, posting

of.

Calling of men.

Crews, make up of, number of men.

Day, definition of (calendar).

Exceptions to rule for 100-mile or 8-hour day.

Gasoline motor service.

Irregular service.

Ice and water.

Official positions.

Regular assigned men, required to remain in call-

ing distance.

Reports.

Registers.

Service letters.

Time reports.

Time, when not allowed as claimed.

Uniforms.

248. Piece-work.—The mind of the worker is stimulated

to activity by the desire to earn more ; ambition is aided by
opportunity and grows as it is accepted. The piece-work

system reacts favorably upon the mind and character of

the worker. Though always spoken of as a method of pay-

ment for work done, it is far more than that, being both a

method of management and of shop organization. Piece-

work causes an entire change in the handling of men and

under such a wage scale the men themselves are more con-

tented. Under the hourly wage system it is necessary to drive

them along in. order to get them to do a fair amount of work.

The method of work is laid down by the foreman and he

applies the pressure necessary to obtain the output. The

interest of the worker is lost and antagonism is set up. Under

the piece-work system the man (or gang) does his own driv-
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ing, lays out very largely his own work and varies the

methods to obtain greater results and maintains coordination

and order. It is important in setting up piece-work rates

to set them correctly the first time and no amount of pre-

liminary study is wasted, as changes in rates are the cause

of much dissatisfaction. A systematic study of labor activi-

ties under varying conditions should be made with a view

to determining production standards that may be generally

brought into use. The usual practice is to use as a standard of

production the output of the average man. Under a properly

determined and applied piece-work basis of compensation,

the production of labor is substantially increased. When
the director general, yielding to the pressure of the American

Federation of Labor, abolished piece-work, the records of

many shops showed a falling off in output per man from

one-third to one-half.

249. Seniority.—The seniority question has added numer-

ous rules to the average schedule, all designed to surround the

seniority of employees so as to protect them in every way.

This has become one of the vital elements in the relation-

ship between management and employee. The subject has

been dealt with in such a manner as to insure seniority pref-

erence to employees irrespective of ability or fitness. Seni-

ority has been a real setback to the up-to-the-minute man
and there is hardly any question but that it has been a great

drag on the railroads. Railroads should not be bound by
rigid rules that do not take into consideration qualifications

other than the seniority status. Merit and ability as well

as capacity for increased responsibility should govern and

the fair and impartial treatment of employees, giving due

consideration to these factors, should enable railroads to

operate with greater efficiency. The "bumping" of junior

employees often works great hardship upon them as well

as loss to the company.

250. The Basic Day.—The agitation for the eight-hour

day in the industrial field was based largely upon the

divisibility of the 24 hours into three equal periods, and

the effectiveness of the slogan, "eight hours for work, eight
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hours for play and eight hours for sleep." The claim was
furthermore confidently made that production per man under

the eight-hour schedule would be greater than under a ten-

hour schedule. No investigation was made to develop the

facts in this latter regard, nor to ascertain whether the

world could support itself on such a basis. The world was
steadily improving its condition under a work day of 10

hours. Manifestly, life could not be maintained were no

work done. There must necessarily be a point beyond which,

were hours of work to be further reduced, we should

inevitably go backward. Nor was any consideration given

to the effect created by so glaring a difference between the

conditions of industrial and agricultural labor. In many
cases the real incentive was not to shorten the day to eight

hours, but to maintain a longer day and enjoy the benefit

of punitive overtime after eight hours.

My own feeling is that the spread between the eight-

hour and ten-hour day should be utilized for the benefit

both of the community and the workman; that when times

are hard and men are being thrown out of emploj'ment

—

generally by reduction in forces—it is desirable, as a gen-

eral rule, before discharging men from service, to reduce the

working hours to eight or their equivalent. Even in severe

panics seldom does production for a year fall off so much
that this margin of 20 per cent would not be sufficient to

protect the situation. But this method of distribution of

work in hard times to decrease unemployment may easily

be carried so far as to bring disastrous results, involving

all on the payroll in the calamity of inadequate earnings.

It was this mistake on the part of the railroad companies,

however benevolent the intention, that was the underlying

cause of the great strike of 1877. When times are good

and it is difficult to secure the additional labor required,

the hours of labor should be increased from eight to ten

and overtime paid only after ten hours. Unless this is done,

men are invited from other industries into those using the

short work day, throwing the whole labor situation out of

equilibrium, the drain of the cities upon the country popu-
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lation is increased, while immigration is invited from abroad,

making abnormal and permanent additions to the number of

workmen and entailing unfortunate consequences in many
directions. The enactment of the Adamson Law arbitrarily

establishing a standard of an eight-hour day in train service

has only resulted in producing a measure upon which com-

pensation is based. This is further aggravated by the prac-

tice of paying punitive overtime. The character of the train

service, where the movement is in a measure under the con-

trol of the employee, makes difficult intense supervision, and

admits of waste in time and performance which cannot al-

ways be checked. The spread of a day's work within reason-

able limits should be based on the class of service and work
performed with compensation upon a single standard of pay.

251. Overtime.—Punitive overtime should not be paid in

train service. Over a long period of years the terminals

were located with reference to a run of 100 miles in 10 hours.

The compensation was fixed fully to compensate the men
working under conditions that cannot now be changed, so

that with punitive overtime they are further compensated

for the same work.

The public demand for continuous transportation service

requires railroads to perform service consistent with its

needs. In performing this service there appears to be no

justification for penalizing a business the nature of which is

continuous 365 days of the year. It has always been the

policy of railroads to perform only such service on Sundays

as conditions may require, and, in identifying themselves

with the railroad business, employees recognize this require-

ment. "With the proper spread of hours pro rata rates should

prevail in all classes of service rather than punitive rates,

and in the event of unusual conditions any reward for such

service should be based on the merits of the case.

252. Arbitrary Restrictions of Service Designed to Make
Jobs.—Enactment of legislation together with a large num-
ber of rules regulating service and placing restrictions on

the Avork to be performed has resulted in an arbitrary in-

crease in forces, and is unwarranted and uneconomical. The
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right of management to adjust its forces in the interests of

safe and economical operation should not be abridged by
legislative and restrictive rules that have become part of

schedules under the pretense of safety or for other reasons

urged by the employees' organizations. There is no defense

for the prohibition of double-heading on grades of less than

one per cent. It is a device for restricting output, opposed

to economical production.

253. Classification of Work.—The ever-increasing tech-

nical classification of work can only be designed to affect

compensation. Each new classification generally carries an

individual rate. Performance of work under several classifi-

cations involves payment of the highest rate irrespective of

the character of the work performed, or the fitness of the

employee. Under a proper basis of compensation it should

be possible to reduce the classes to a limited number which

might properly describe duties; such limited classification

to permit the free and unrestricted utilization of the services

of the employee.

254. Duplicate Payment for Service.—Rules of this char-

acter, such as final terminal delay, combination service, switch-

ing beyond yard limits, etc., not only have the effect of

increasing compensation, causing an unwarranted payment

for a service, but are restrictive in operation making it

necessary in most instances to so arrange service as to guard

against duplicate payments. Much time and attention is

given in arranging service to avoid as many of these penal-

ties as is possible. Under a fair basis of compensation,

management should have the widest latitude in adjusting

the necessary service without first giving consideration as

to the extent the service will be affected by numerous rules.

255. Pay for Service not Performed.—The employer is

entitled to the maintenance of a full standard of production

during the entire period covered by the term of service. The
arbitrary fixing of guarantees, lunch time, payment for tak-

ing examinations, learning road, etc., are largely the r^ult

of old rules applied to new conditions and new basic rates.

There does not appear to be any justification for the pay-



634 MEN—FIRST SECTION

ment for service not performed and while it is true that in

train service specific time cannot be set up for men to enter

or leave the service, the compensation received would appear

to be ample in view of the conditions of employment. There

may be some requirements of the service for which the

employee would be justified in seeking compensation and

in the event that the management could not so adjust its

operation as to obviate the conditions under which the

employee makes his claim, consideration should be given to

such claims. In discussing this and other principles, manage-

ment should be willing to accept its full responsibility in an^^

necessary adjustment.

256. Restrictive Rules Covering Miscellaneous Matter.—
Numerous rules appear in schedules covering matters such

as the establishment of bulletin boards, calling men, etc.,

outlining the manner in which routine matters shall be

handled. If designed to cover certain routine matters where

they have already served their purpose, there would appear

to be no justification for continuing such rules from year

to year. These are among the useless matter in schedules

and, in any thorough discussion, should be eliminated.

257. Future Relations.—The above suggested principles

might properly be set up as the basis of a study on the part

of the management and representatives of the men with the

view to determining the possibility of discussing these issues

in the light of present day conditions. Many of the rules

now in effect arose from complaints on the part of the

employees of failure to recognize obvious abuses and bad

practices. Management, having knowledge of these con-

ditions to a considerable extent, has taken steps in various

ways to overcome the objectionable features. Well-defined

measures have also been taken to establish better under-

standing and closer working arrangements. It may, there-

fore, be said that at the present time many of the rules con-

tained in the schedules have accomplished their purpose, and

by recognizing that management has no desire to be other

than just and reasonable in dealing with the employees, a

new understanding should be possible, agreeing upon basic
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principles and writing around such principles new rules

which would eliminate some rules and restrict others, giving

management a proper return in exchange for a fair com-

pensation.

Approaching this subject in a fair and impartial manner

it would seem that management and the representatives of

the employees might go far in writing a schedule that would

insure to the employee the maximum compensation in return

for the maximum unrestricted service, injecting into such

schedule only matter pertinent and absolutely necessary.

Any conference looking toward negotiations of this char-

acter should be entered into by management with a clear

understanding of its responsibility in dealing fairly and

justly with the employees, and this spirit is not only neces-

sary on the part of those who may be interested in the

negotiations, but should be impressed upon officers and all

supervisory forces alike.

As to the determination of wages, I know of no theory

that seems at all workable, except that of the value of the

service under the relations between supply and demand,

which, of course, as matters now stand, do not work with

entire freedom. It is of interest to find as late as this year,

Dr. A. L. Bowley, one of the most distinguished of the

modern economists, saying that, "No definite criterion has

yet replaced the pre-war method of determination of wages

by the market value of labor."

If the criterion of wages is to be the value of the service

rendered, then we must get away from the observance of

standardized pay and consideration must be given to the

great difference in the value of the service on a line of heavy

traffic and on a branch line of thin traffic and under similar

instances of governing conditions.

Unfortunately, economists have been of but little help

in the determination of these problems. Among the com-

plaints that might be lodged against all writers on economics

is the loose way in which they use language. If the economist

would use "labor" where the use of muscular strength is

meant, and "laborer" where the individual exerting strength
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is meant, it would be of great assistance to the lay reader.

They dwell interminably upon the problems of distribution,

but neglect the problem of production which precedes distri-

bution.

They fail to distinguish the spendable income remaining

after income has been subjected to deductions on account of

the expense of government, and the savings necessary for

the progress of the increasing population. They harp upon

the waste of a limited number of people who live luxuriously

and fail to point out that the waste of the laborers in total

is far greater than the waste of the rich. They criticize

severely the idleness on the part of the wealthy, though Dr.

Bowley, who investigated the matter carefully in England,

concluded "that the number of unoccupied persons with in-

comes over eight hundred dollars is insignificant," but leave

unnoticed the greater idleness on the part of the laborers

through limitation of output, limitation of hours, and other

devices for avoiding work. They fail to distinguish sharply

the fields of management, capital and labor. It is conceiv-

able that capital in its present hands might be entirely sup-

planted by capital furnished by the workers in an industry.

But management is a function of those possessing a high

level of mental efficiency.

They assume that there are no "differences of inborn

gifts" which would lead to a limitation of the flow of labor

into the upper grades, or lead to a separation of grades, but

assume that all men are in their own spontaneous way artists

and creators. These views are definitely challenged by the

results of tests of mental efficiency and need serious review.

All history teaches that progress of the race is consequent

upon three institutions—the institution of the family, the

institution of private property, and the institution of a settled

government based upon order, justice and sound morals.

Before we abandon these to venture off into the unknown,

mucli consideration should be given to the fundamental facts

involved, many of which not only have not yet been deter-

mined, but have not even been seriously considered or dis-

cussed.
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258. Railroad Accidents.—The pioneer railroad, the

Liverpool and Manchester, had been at length completed and

its board of directors had resolved upon a gala event to

usher in the new instrument of transport. George Stephen-

son, himself, drove the "Northumbrian," his son, Robert,

the "Phoenix," his brother, Robert, the "North Star," while

the famous "Rocket" was driven by Joseph Locke, the

"Dart" by Thomas Gooch, the "Comet" by William Allard,

the "Arrow" by Frederick Swarrick and the "Meteor" by

Anthony Harding. There were 33 coaches, those of each

train being distinguished by different colored silk flags.

Later there came another demonstration when in 1881, on

the one hundredth anniversay of the birth of George

Stephenson, many of the finest locomotives then in Great

Britain were sent by the principal companies to file in pro-

cession at North Wylam before the thatched cottage in which

he was born. But the earlier event was distinguished from

the latter by a sinister incident. Charles Francis Adams
writes that "with a true dramatic propriety, the ghastly

record, which has since grown so long, began with the open-

ing of the first railroad—literally on the very morning which

finally ushered the great system into existence as a success-

fully accomplished fact, the eventful 15th of September,

1830—the day upon which the Liverpool and Manchester

Railway was formally opened. All the trains had started

promptly from Liverpool, and had proceeded through a

continuous ovation until at 11 o'clock they had reached

Parkside, 17 miles upon their journey, where it had been

arranged that the locomotives were to replenish their sup-

plies of water. The road was laid with double tracks and

the eight trains were running four trains on each track, in

the same direction. As soon as the trains had stopped,

disregarding every caution against their doing so, the excited

and joyous passengers left their carriages. William Huskis-

son, then a member of parliament for Liverpool, and eminent

among the more prominent men of the day as a financier

and economist, caught the eye of the Duke of Wellington,

and going up to the door of the state carriage, he and
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his former chief shook hands and then entered into conver-

sation. As they were talking, the Duke seated in his car

and Huskisson standing between the tracks, the Rocket

locomotive came along upon the other track, so slowly and
silently it was hardly noticed. In addition to being lame,

Huskisson seemed also under these circumstances to be quite

agitated ; he nervously tried to get around the open carriage

door, which was struck by the approaching locomotive,

flinging it back and throwing him down. He fell on his

face in the open space between the track, but with his left

leg over the inner of the two rails upon which the "Rocket"
was moving, so that one of its wheels ran obliquely up the

limb to the thigh, crushing it shockingly. He was placed

in one of the state carriages, and in 25 minutes was carried

to Eccles, a distance of 17 miles, where medical aid was

obtained, but upon the evening of the same day, before his

companions of the morning had completed their journey,

he was dead."

In 1874 the English Royal Commission reported that it

appeared from the companies' records of men dismissed for

drunkenness, and fines and cautions imposed for this cause,

that the annual number of such cases is considerable.

Writing in 1909 Wilson felt that since that report was
issued the nation had grown more sober and in no path of

life more so than in the railroad service. The United King-

dom Railway Temperance Union had been organized, was
most active and had received the strong support and finan-

cial assistance of railway directors and officers. He thought

that at that time cases of railway accidents in which men
were under the influence of drink were most rare. In this

country for many years this regrettable cause involved many
calamities. At least a third of the accidents were connected

with hand brakes and the link and pin coupler. The Pennsyl-

vania Railroad used to place on either side of the coupler

stem a "dead wood" which made the manner of handling

the link as practiced on some other lines highly hazardous.

I remember being told by a yard brakeman that, in his

wandering through the southwest as a "stake-man," his
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statement that he came from the Pennsylvania Railroad was

always challenged, attention being called to his having all

his fingers. His reply never failed to carry conviction. "I

never," he averred, "go between the ears when I have more

than three drinks of whiskey in me." Mr. S. L. Coffin, who

had served as a railroad commissioner in Iowa, later devoted

himself to promoting the cause of total abstinence. "This

wonderful movement among the men themselves in the inter-

est of total abstinence from all that intoxicates, whether on

duty or off, as witnessed by the remarkable fact that in one

short year from its inception nearly 100,000 practical rail-

road men have put on the white B.R.T.A. button of total

abstinence from all that befuddles the brain, is one of the

grandest movements on the road of safety appliances ever

undertaken by railroad men. '

'

Happily with the passing of time there has come a gen-

eral recognition of the necessity for clear-headedness in this

service and cases of drunkenness are now seldom en-

countered. But there is much reason to complain of reckless-

ness, carelessness, indifference, lack of understanding, dis-

content and sometimes virulent fomenting of trouble. The

weeding of the ranks to free them from these types should

be incessant. It is unfortunately not practiced with suffi-

cient energy. A railroad should never be made a paternal

or benevolent institution to shelter persons who do not

perform the duties required of them. Especially during

times of slack business, when there are not so many freight

trains and the men are less rushed, attention should be

directed to a close inspection of appliances, of regulations,

of training and of discipline. Discipline offers one of the

greatest fields for improvement. All investigators agree

that there are few train accidents due to causes beyond the

control of man. The business is a hazardous one and many
of the well-meaning efforts to reduce its hazards are not

only futile but react to slow down the flow of traffic. Too

often when an accident occurs the only lesson to be learned

from it is the old one—the necessity at all times of comply-

ing exactly with all rules and regulations. Fortunately we
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may rely with eonfidenee upon the intelligence, the quick-

ness of perception and the resourcefulness in taking care

of himself that is the peculiar characteristic of the

American railroader. But the matter of accidents is of such

consequence that there should be a clear recognition of the

responsibilities of all involved and a united discharge of

duty in providing safeguards. Too often there is a senseless

or unjust abuse of companies or officers, when public opinion

should hold responsible reckless, indifferent or careless

employees, who flagrantly disregard carefully devised regu-

lations or the common dictates of prudence. At the very

beginning, Judge Potts, of New Jersey, in the trial of an

engineman of the train at the time of an accident on the

old Camden and Amboy Railroad said, "It is time that men
assuming the high responsibility connected with this popular

and universal mode of travel, should come to knov/ that

dismissal from the service is not the only penalty for gross

negligence involving destruction of human life. . . . There

is no question about the duty of the courts and juries to

convict and punish these offenses where guilt is proved. I

say guilt, for gross negligence, which produces death, is

guilt." But nothing will lessen the responsibility of the

officer in his exercise of discipline in both its aspects; to

weed out the unemployable and the "bad order" men; and

to press the education and training of the others through

examination upon the rules and instruction in the use of

appliances and the methods of operation. In his relations

with these men he must face their wiles, which are remark-

able, with calmness; and he must win their respect, which

is difficult to win, by capacity. He should keep in mind, as

well, the effect in reducing accidents of the regularity and

punctuality of service. He should issue his orders so that

they may admit of only one meaning, leaving no latitude of

interpretation by subordinates.

There has been a vast improvement in the design of

appliances both in character and in increasing the safety of

working. The automatic coupler, the Westinghouse Brake,

the interlocking and block signaling are perhaps the most
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Gonspienons, but there is literally a host of others, the com-

bined influence of which can be hardly less. So that it is

not without reason that, while accidents prior to 1877 might

be felt to be due more largely to failures of the machine,

certainly now far more often the man is at fault. In the

end we are brought to improvement in appliances, care in

selection, education, training and discipline of the men and

relation of officers and employees. If the employee is the

right sort, he is a willing instrument, but the officer must

know how to manage him. He must find the way to enlist the

best efforts of the men by arousing their devotion, not their

fear, by making them regard his opinion as having value,

and by making himself beloved.

One hears a good many adverse comments in comparing

American with foreign experience. The great difficulty in

comparing results deduced from what may seem to be equally

complete statistics of different countries lies in differences

of nomenclature and in the variety of arbitrary rules which

affect the computations. Nor do such computations disclose

"third factors" which may be of dominant effect.

The most common challenge is the alleged difference in

the disposition of the crossings of railroads and highways.

The existence abroad of level crossings is much more com-

mon than is generally understood. In motoring in 1913

up the Rhine from Coblenz to Mainz and across country to

Heidelberg, about 100 miles, I counted 22 highway crossings,

one underneath, two overhead and 19 at grade. Level cross-

ings are as frequent in Germany as here for the same

area. I once saw the statement that there were more than

22,000 of them and I should think it true. Conditions are

not very different in France or the north of England, though

in the south of England level crossings are more rare. The

great difference in foreign and American conditions is the

attitude of the public authorities. In France and Germany
when a train leaves station "A" to go to "B" a signal is

given at each intermediate crossing flagman's box. The

gates are closed not to be opened until the train has passed.

The highway is closed and any one attempting to cross is
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punished. In England the crossings are usually protected

with high, strong gates, completely closing the highway when
trains are passing and swung in so as completely to close

the right-of-way against trespassers when the highway is

in use. Whatever may be the state of our laws for the

protection of the public and the railroads, they have no

existence in the minds of public officers. The railroads are

the highways of criminals, vagrants, unemployed, of mis-

chievous boys who "hop" the trains, of young men going

back and forth from town to town, and of a stream of

people who travel them on foot. Adequate legislation and

adequate police protection would greatly reduce the casual-

ties to travelers on the highways and to trespassers.

Accidents divide into those for which the railroad com-

panies may fairly be held responsible, defects in track, in

equipment, etc., etc., and those for which they cannot be

held responsible because beyond their control, as by obstruc-

tions, by malice, by disregard of property rights, by
negligence or by disobedience of orders. They involve

employees, passengers, travelers on the highways and tres-

passers. They are classified as injuries and death.

Bad as the records may be found, their truth can only

be appreciated when they are considered in relation. We
must have in mind the multitudinous hazards of existence,

the ravages of disease, the devastations of pestilence, the in-

evitability of death. Not without reason, then, does Adams
assert that, viewing at once the speed, the certainty and

the safety with which the intricate movement of modern
life is carried on, there is no more creditable monument to

human care, human skill, and human foresight than the

statistics of railroad accidents.

From 1870 to 1880, Adams estimated that the average

travel on the railroads of Massachusetts was 80,000,000 miles

before being killed and 11.000.000 miles before being injured

or killed. While during the long years that have followed

the accident roll has been a large one, its aspect has sus-

tained material changes.

The definition of terms and of the data covered by the
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statistics of railroad accidents were set forth in the require-

ments laid down by the Interstate Commerce Commission,

based upon the recommendations of a committee of the

American Railway Association headed by Julius Krutt-

schnitt. The changes then made, while placing our records

more nearly on the same bases with those of European

countries, differ so widely from those previously kept that

comparisons of earlier and later periods are difficult to make.

Since 1911, the following tables. Figures 66 and 67, show the

experience of the roads.

259. Levels of Human Intelligence.—Human conduct is

determined by a great variety of factors—emotion, tempera-

ment, will, knowledge, attention, memory, perception,

reasoning, etc., etc. Some or all of these are combined into

that function which is called intelligence. Investigations

made by Barnes, at Vineland, N. J., and by Binet, in Paris,

determined: that the capacity for intellectual development

is largely independent of what we call learning or knowl-

edge ; that not all develop to the highest level of intelligence,

or even near to it, many stopping at one of the lower levels

of childhood ; that every human being comes into the world

with a potentiality for mental development that will carry

him just so far, nothing affecting the mental level to which

he will finally attain, intelligence being believed to be de-

pendent upon the structure of the brain cells and upon their

functioning; and finally that it is possible to observe and

measure this development independently of acquired knowl-

edge, intelligence being the potentiality of the machine and

knowledge the raw material upon which it works. Low
grade intelligence cannot use much knowledge, while the

upper limit to which intelligence can be utilized in correla-

tion with knowledge is as yet not accurately determined. The

value of intelligence lies in the fact that it enables instinct to

adapt itself to the special circumstances of the moment and

thus to bring about its end more surely.

"We might long have regarded those additions to the sum

of our knowledge as holding a mild interest for us had it not

been for our entrance into the World War. One million and
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seven hundred thousand men were drafted into the army,

representing a fair sample of the population of the United

States. The facts determined in regard to that group of

Fig. 66.

—

Accidents on Steam Roads in the United

Trebpasserb
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dicating each man's probable value in the service which

would take them six months to learn in the ordinary routine

of drill.

States for the Years 1911 to 1920, Inclusive

1915
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was little influenced by schooling. Some of the highest

records were made by men who had not completed the eighth

grade. Those who were found to be the least intelligent

proved also to be dull in the daily routine and were recog-

nized as of too low mentality to be profitably dispatched

overseas.

The results were so uniformly accurate and in agree-

ment with the experience of the officers that they were

quickly accepted and used as a basis for procedure. The

work was repeatedly reviewed and investigated by the gen-

eral staff and always approved, because it agreed with their

c
25?b
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college intelligence. This shows at a glance the enormous

proportion of the population of American that is of moderate

intelligence. That the mental level of the average person

is probably between 13 and 14 years explains a great many
things not previously understood. It makes clear why it is

so difficult to carry forward a great movement that appeals

strongly to men of intelligence, but cannot be expected to

appeal to the masses whose intelligence is lower than that

of the "C plus" group, and it explains the easy success of

the demagogue whose appeal is to the passions and is made
with emotion and earnestness.

This review, abstracted from Professor Goddard's lectures

on "Human Efficiency," is full of suggestions to the trans-

portation officer. Has he the right proportion of individuals

to do all the different kinds of work that are to be done, and

is each man doing work of which he is capable ? If the intelli-

gence of the individual is below that required for the task

assigned, he will be both inefficient and unhappy. The real

solution is that the amount of intelligence required for the

particular work should be ascertained and the degree of

requisite intelligence that the individual has should be

ascertained.

Figure 69 shows figures of "Wages" given out by the

Department of Labor; "School" by the Department of Edu-

cation; and "Intelligence" by the army. This parallel was

not got up by any one person to prove a point. They are

independent groups of facts, brought together for the first

time by Professor Goddard to show the relation of intelligence

as determined by the examination of the draft men to standing

in school and in industry.

As soon as men began to congregate in groups, there arose

at once the question of social adjustment and the problem has

increased in complexity with every move which has tended to

crowd individuals closer together; to be able to adapt oneself

to all kinds of human beings is indeed difficult.

Of prime importance is learning or knowledge, that stock

of experiences and general principles that enables the indi-

vidual to adapt himself to all ordinary situations of life.
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The energy of the individual is mainly a physical matter,

a question of digestion and assimilation, heart activity and

blood composition.

It is very true that "emotion" plays a large part in indi-

vidual efficiency. Probably the largest element with the adult

population is "a matter of habit." But fundamental instincts

and emotions, as well as inherited temperamental differences,

more or less independent, are nevertheless to a great extent

controllable, and as to all it is the intelligence that is the final

determiner.

It is the history of people of low mentality that they are

constantly changing jobs, and in the railroad business their

early elimination is most desirable. Those kept should be en-

couraged in self-control, surrounded by a favorable environ-

ment, and given careful training while subjected to constant

supervision.

In a man's relations with his subordinates, it is essential

that he keep constantly in mind that it is not a question of

stature or age, but of mentality that determines an indi-

vidual's conduct. The fundamental condition of winning a

man to one's way of thinking is to convince him of one's

friendliness and interest in his welfare. Lower intelligence

will invariably and inevitably seek and follow the advice of

higher intelligence so long as it has confidence in the indi-

viduals having the higher intelligence. It is the man whose

activities show that he cares for the welfare and the happiness

of those of less intelligence who has their confidence, their

support and their obedience.

The really significant human relation is the relation of

fatherhood. Here from generation to generation, not alone

the physical conformation, habits and tastes, but mental attri-

butes as well, mark the succeeding generations, and such is

the span of life that not infrequently from grandfather to

grandson are transmitted the lessons of actual, personal ex-

perience, w^hich cover a span of more than a century. So

significant a part is played by these relations of descent, that

in the animal kingdom one cow sells for $50 and another for

$50,000, that Man-of-War becomes the largest winner in the
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history of the American Turf, with $249,465 to his credit in

two campaigns, tracing back as he does in the direct ancestral

line 250 years or more to his dam, Layton's Barbary mare,

Violet, from whose female line, before the close of the

nineteenth century, had come 7 winners of the Derby, 11

of the St. Leger, 11 of the Oaks, while 16 stallions of the

same line were the sires of 21 classic winners, including the

Doncaster, Goodwood and Chester Cups. Can any one sup-

pose that, had Hugh Capet or Louis XIV been King of Prance,

we should ever have had a French Revolution ? It is true that

Louis XVI bore the name of Bourbon, but he was not a true

scion of his race. In his arteries flowed, not the blood of the

Bourbons, with their genius, but, conforming to Mendel 's law,

he reflected at every movement the type and the character of

his grandmother, poor Maria Leszinska.

It was fatherhood that determined the character of the

descendants of Edwards and Jukes. In about 150 years the

descendants of Jonathan Edwards numbered about 1400 per-

sons. Among them there have been 120 graduates of Yale

alone, 14 college presidents, over 100 professors : 135 books of

merit have been written by various members of the family and

118 journals have been edited by them. Max Juke, born in

1720, was a thriftless truant, who married an equally worth-

less woman. Up to 1877 there had been five generations, with

approximately 1200 descendants, among whom have been

traced 310 paupers, seven murderers, 60 habitual thieves, 50

prostitutes, 130 convicted of crime, 300 who died in infancy,

440 physical wrecks from debauchery ; only 20 learned a trade

and ten of these learned it in prison.

Mental qualities are the dominant ones for humanity.

There is an immense weight of probability that they are deter-

mined by heredity in the same way as any other characters of

the organism.

260. The Personnel.—The efficiency of labor depends

upon an effective method of management and discipline.

Sir George Findley, who spent most of a long life in the

service of the London and Northwestern Railway and was for

some years its general manager, wrote a book on The Working
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and Management of an English Railway, in which he lays

down that:

1. Every man should be chosen with special reference for

the duties he is called upon to perform. There should be no

"round pegs in square holes."

2. Care should be taken that every man entrusted with a

responsible duty is thoroughly trained for its performance

and competent before responsibility is cast upon him.

3. Every man should be fairly remunerated for his labor,

and should be, as far as lies with the management to make him

so, a cheerful and contented employee.

4. Every man should have his duties thoroughly defined,

should know exactly what is required of him. '

'What 's every-

body 's business is nobody's business," or, in other words, a

piece of service which is equally the duty of two or three

men is likely to be performed by neither, for each will shift it

to the others if he can, and the one who ultimately discharges

it will do so grudgingly, thinking the others might have done

it rather than himself. Moreover, if, after all, it is neglected,

it is difficult to fix the responsibility for the omission on any

one individual.

5. There should be at all times active and vigilant super-

vision in every branch of the service. It is not enough that

every man should be fit for his duties and trained for their

performance, but it must be the duty of some one to see that

he actually does perform them, and that no slackness or care-

lessness is allowed to supervene in carrying out the work from

day to day. The railroad service is preeminently one requir-

ing for its efficient conduct a high degree of smartness, alac-

rity, energy and zeal on the part of every individual engaged

in it.

And the efficiency obtained is very high indeed. As Sir

Daniel Gooch has pointed out

:

Such a service cannot be carried on under all circumstances,

whether by day or night, in fogs, in snow stonns, in wind or rain,

and all other adverse conditions, without entailing hardships and
dangers upon the men engaged in the operation; yet this vast army
of men of all grades employed in the services of the various railroad
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companies' exhibit at all times a state of complete discipline and
cheerful devotion to duty, which could not be exceeded by any body

of men whatever, and which, although perhaps not so well under-

stood or appreciated by the public as might be the case, reflects the

highest credit upon them.

Bearing in mind the vast importance of the interests entrusted

to their charge, and the serious consequences that might arise from
any carelessness or dereliction of duty on their part, the public may
well congratulate themselves that their lives and limbs, their prop-

erty and interests are confided to hands so trustworthy and reliable.

261. Employment.—I used to print in a box in one corner

of the employment blank

—

There are three ways to improve the character of the personnal

:

1. Employ a better class of men.

2. Educate those kept.

3. Discharge the vicious and incompetent.

If I were to discriminate between these steps as to their

relative importance, I should be inclined to lay emphasis on

the last. Railroad employment is to a marked degree regarded

as a protected service. Once a man's name gets on the pay-

roll, he is hedged about by constant and numerous artificial

restraints as a permanent fixture. In gardening it is not

sufficient that the soil be good and well sustained by fertilizers

and the seed the best. The resulting crop depends largely

upon cultivation and weeding ; and similarly in railroad service

carefully selected men, education, and, above all, systematic

and unwearied weeding is essential. Know your men, and

those who from whatever cause are palpable misfits eliminate

at once.

The greatest difficulty in securing competent help and in

honest, capable workers, securing positions of trust exists in

the very limited number of persons who may be known inti-

mately by any one employing others in positions of responsi-

bility. Many are in need of faithful and efficient help, many
deserving workers need employment. Too often the train-

master supplies himself with men by waiting until a head is

pushed through the opened door of his office and a voice

inquires whether he wants to hire a brakeman. That in itself
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is sufficient explanation of many of the conditions of which

so great complaint is made. The railroad should adopt a

schedule of its requirements, in order to insure uniformity in

their enforcement ; the number of officers authorized to receive

applications and employ men should be reduced to a minimum,

and the employment records kept by these officers should be

systematically inspected at reasonably short intervals by some

superior authority or duplicates sent to some central office

where they may be examined and cheeked. So far as possible,

men should be employed from those living along the line of the

road and the station agent should be the principal recruiting

officer. Their moral character, physical fitness, mental ca-

pacity and education, and past record should be rigidly

examined. Only the best and most suitable should be em-

ployed. For example, experience points to the conclusion

that the man with a short back stands better the labor of firing

and that the man of average size possesses the greater activit}^

and endurance in the train and yard service. A waiting list

sufficient to protect the seasonal demands should be maintained

and, where preliminary instruction or training can be given,

this should be done. It is quite possible to give the applicant

for the fireman's job a good deal of preliminary training and

instruction on the ash pit and as a hostler. The easiest place

to educate a fireman is in the head brakeman's position. It

is very desirable that some systematic method of handling the

entire question of employment should be adopted and rigidly

applied.

It is as much to the interest of the railroad as it is to the

army or navy that men inducted into its service should be

physically sound and the same careful physical examination

should be made to eliminate bad hearts, weak lungs, hernias,

color blindness and other prohibitive defects. This must fur-

ther be considered in connection with the Workman's Com-

pensation Law since these are not occupational defects.

We have sufficient cause for anxiety without being

bothered with stupidity. The system known as the "Binet

Simon," and used to determine the level of mental intelligence

of men taken in the draft, might, it would seem, find applica-
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tion in the railroad service. Tlie chief criticism made of it

was the emphasis laid upon the time factor, but here the rail-

road and army requirements are much the same.

Most men of the kind desirable for employment in train

service are ready and fully able physically before they are 21.

Where possible, there should be no hesitation in employing

such men at 19. Very many of the men now in high official

life entered as minors. It is a real hardship to youth and a

serious injury to the community that the desire to "create

jobs" has led to so much restrictive and ill-considered legis-

lation on this subject.

The Biograpliical Directory of Railway Officials in Amer-

ica (1913) contains 4061 names. Of these, the date of birth

or date of entering the railroad service is not shown for 311,

leaving a balance of 3750 for whom such information is

shown. The ages at which these 3750 officers entered the

railroad service were as follows

:

Age at Entry into Service
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The large percentage of officers entering the maintenance

departments at 21 years of age and over doubtless is due to the

demand for technical engineering education in such work.

The large percentage of officers classed as "Miscellaneous"

entering the service at 21 years of age and over is due to the

fact that in that class are included legal officers, most of whom
probably attended law school before entering professional life.

It is probably safe to say that the bulk of the 29.9 per cent of

such officers entering railroad service over 25 years of age

were legal officers w^ho first engaged in private prac-

tice, later going into railroad service, or those having analo-

gous experience. It is also likely that the entrance into

railroad service of some portion of the 22.5 per cent of the

officers entering service between 21 and 25 was delayed for

the same reason, namely, they received a technical education

or were first engaged in private practice. Giving due weight to

these facts, practically 50 per cent of the executive officers of

the companies, holding positions corresponding to officers in

the army, entered the service at 18 or below.

One may well have misgivings that our present custom of

getting them so matured is a bad one when such magnificent

results were produced by '

' getting 'em young. '

'

262. Continuity of Employment.—It is of the first impor-

tance to both the company and the men that employment

should be continuous. The men should be taken into the

service at as early an age as is compatible with the service.

Great care should be exercised in their selection. Their moral

character, mental qualities, physical condition ought to be

considered, and, where possible, preference given to men with

home attachments in the territory served by the company.

Once placed permanently on the roll, every effort should be

made to insure permanent retention. The first six weeks of

employment are usually the critical period. The world into

which they are introduced is a strange one. The fellowships

and clannishness of the men ; the novel relationships and obli-

gation; the language filled with new terms and a new slang;

the speed with which matters move and the wide extent of the

territory covered, all combine to confuse and disconcert.
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During this period the recruit should be kept under the watch-

ful eye of his immediate superior, frequently counseled and

encouraged, until he begins to get his bearings, to know his

way about and become adjusted to his new environment. If

he lasts through the six weeks he is likely to become enamored

of the life and, whether or not he remains definitely with his

first employer, he is not likely to quit the business.

Then should begin patiently and systematically the instruc-

tions designed to fit him for the discharge of the duties

assigned him and to enable him to take promotion as oppor-

tunity offers. After two years' service the employee may be

regarded as a permanent member of the force. This education

is a costly process paid for often in delays, in minor break-

downs, sometimes in costly accidents. It used to be said that

to educate a locomotive engineman cost the company $5000

and Addison Hills, the Vice President of the Lake Shore, told

me in 1886, he thought it cost that company one million dol-

lars to educate a general manager. "Firing" is a thing an

intelligent officer is loath to do. The educational process

imposes such a burden upon both the company and upon
him as to prohibit, except when unavoidable, the engaging

of new men and consuming of time in their education. The

men leave for a great variety of reasons, for the most part in-

herent in human nature.

As far back as 1361, we find that among the tailors of

Silesia the system of journeymen traveling in search of work

was already completely organized. The man, having learned

a trade, set forth on a journey to see the world, to broaden

his experience and widen his vision, continuing this course

until he lost interest, some particular attraction held him or

he became anchored through marriage. Beyond question this

was a benefit alike to the trade and to the race. Like the

young tree that in the nursery is transplanted three or four

times before being set in its permanent place, every man who
can will do well to endure the test of maintaining himself

under new conditions and among strangers. The cultivation

of adaptability and the hardening of his fiber will be very

evident. The two great assets are self-knowledge and self-
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reliance, and it is under these conditions that he comes early

by them. How often we find among these men a great fund

of common sense, that power of knowing or hitting the mark

as to things and ideas, the impression of the real, cautious,

critical, shrewd and w^ell-balanced, a sort of curb and correc-

tion of tlie errors that education and history so often produce.

Against pursuing such a course too far, we have the warning

adage "a rolling stone gathers no moss."

Many men have difficulty in finding an attractive and

useful occupation, and if they have sufficient initiative make
several moves in the effort to find one. Others yield to the

lure of a new environment, family connections, the attractions

or difficulties of climate, and some are afflicted with '

' wander-

lust," a mighty voice which in a powerful language influ-

ences alike man and beast and the fowls of the air.

I think it is safe to say that in normal times 20 men leave

the railroad service of their ow^n volition as against one dis-

charged by the authority of the officer, and those who leave

do so as a rule early in their term of service.

In times of extraordinary business activity much is said

about the so-called
'

' labor turnover.
'

' Even when in excess of

100 per cent, it is not, as seems to be sometimes assumed, a

turnover of the entire force. It is confined largely to a few

positions in the organization and marks the continual coming

and going of a mass of restless, discontented, unfitted men who
fill for the time being, relatively few places, while the great

body of the personnel remains unchanged. It is chiefly a

phenomenon of flush times and the result of an effort to em-

ploy the unemployable.

There were on the payrolls of the Delaware and Hudson
Company as of December 31, 1921, a total of 13,111 names.

Of these, notwithstanding the readjustments made necessary

by the war, 10,554 names showed a service of more than two

years (interrupted in some cases only by the war) as shown

in table on following page:

Of the foregoing employees 34 had been in the service of

the company 50 yeai's or more. Of those in service less than

two years, 2379 had been in the service more than six months.
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No method should be left untried, no effort neglected to

place and keep the relations of the men and the management

upon the best and most stable basis. He who does not foresee

conflict, provokes it ; to withhold means of preventing it is to

doom it to greater violence. Even-handed justice, strict disci-

pline, orderly administration, a sympathetic attitude and

kindly interest will go fa r

Total Number
on

Payrolls

Number in

Service

Two Years

Group 1. Executive and general officers. . . .

2. Other supervisory otticers

3. Foremen
4. Train dispatchers
5. Agents
6. Telegraphers .

7. Clerks
8. Train crew, engine crewand hostlers

9. Motive power
10. Car department
11. Store department
12. Maintenance of way
13. Police department
14. Transportation departmentlaborers
15. Cooks and waiters

16. Building employees

180
18

763
36
213
278

1,782
2,344
3,075
1,267

35
2,388
107
424
59
142

13,111

180
18

700
36

200
225

1,400
2,200
2,400
1,000

35
1,600

90
300
50
120

10,554

But man in whatever circumstances he may be placed is

a dissatisfied being. It is not to the interest of the race that

he should be content to be content. Next to the sexual instinct

and hunger this feeling of dissatisfaction is perhaps the most

powerful of the forces that move him. Kept within its proper

bounds it has gained him his advances from barbarism
;
given

a loose rein, it will let him run wild to savagery. Its posses-

sion makes him an "easy mark" to the skilled agitator and

the demagogue who would use him for their own selfish pur-

poses. Against such organized dissatisfaction many plans

have been formulated and tried. Many have had their root

in philanthropic motives and recognition of human obligation.
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But important as these are, they are not so important, nor

can they take the place of that personal equation that comes

only from close association and fellow feeling. This is of the

first importance to cultivate.

263. Training- and Instruction.—With his induction into

the service should begin the systematic instruction of the

employee in his duties, the use of the appliances he must

handle, the observance of signals, the rules of operation, the

filling out of reports, etc., etc. There should be examinations

at regular intervals to test the knowledge acquired, to disclose

failure in attainment, and to direct attention to weakness

needing strengthening. Some of this work must be repeated

at intervals all through the employment period. Much more

should be done than is done in stimulating interest and giving

opportunity for experience, especially in those who show

capacity for advancement. Practically all those holding

official positions are moved along from one post to another,

beginning at the bottom. There is now, of course, a very great

amount of instruction given in the rules, the signals, the air-

brake, to the special apprentices, etc. Teaching of this kind,

not only by the railroads, but by industries also, forms a very

considerable part of our general system of education. But

much more, I am sure, remains to be done. I think it would

be to the interest of some of the larger companies to establish

at some central point on their system a technical school, to

which men might be sent in two reliefs, say for five and a half

months each and for two calendar years for each man. Here

might be taught the elements of physics, chemistry, electricity,

heating, lighting, lubrication, accounting, operating practices

and kindred subjects bearing upon the daily work. And here

might be kept a general and technical library for circulation

among the men and from here too there might be conducted a

correspondence course both for the students temporarily back

on the road or permanently returned to it, and for those to

whom circumstances did not permit attendance at the school.

It is to the interest of every man to devote some portion

of his time to the practice of reading, writing and the general
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improvement of his mind. A canvass of the officers of one of

the larger railroads, in 1921, indicated that 46 per cent did

no reading ; 40 per cent read only technical journals or books,

and only 14 per cent read systematically to broaden their gen-

eral information. There are several thousand languages used

by the human race, divided among some 15 to 20 types, includ-

ing the click-click group of the Hottentots and allied tribes.

In the small countries of Europe, where a few hours ' run of a

passenger train will take the citizen into a foreign country

with a strange language, the children in the schools are taught

generally their own and two foreign tongues, but in the

United States and Canada, where one may make a continuous

journey, from Key West to Prince Rupert, traveling eight

hours a day, of 21 days, and meet only by accident a person

speaking a foreign tongue, such linguistic ability has but little

if any value. On the other hand great attention should be

given to teaching the foreigner and particularly to perfecting

ourselves in the correct, precise and definite use of English.

Many of our words have many meanings and shades of mean-

ings. If you heard a man speak the word "spring," could you

know whether he meant the vernal season of the year, the flow

of water from the hillside, the act of a boy in leaping from

the ground, the shape the tailor gives to the bottom of the

trouser leg, or the resilient device used to absorb a shock?

And our grammar, too, has many pitfalls. If you heard a

man say, "I have rented the house on Main Street," would

you be certain whether he had become a landlord or a tenant ?

It is, therefore, to my mind one of the most important

things that a transportation man can do, that he drill himself

in the correct, precise and definite use of English. Nor should

he regard this as a hard thing to do. In using 100,000 words

in household correspondence or in the news of the newspaper,

one-half of the words consist of the repetition of the 50

following words in the numbers indicated.

It will be noted that with the exception of the word "very"

these words are all of one syllable and that they convey but

the one meaning:
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the
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such words, if there were so many, and inform yourself fully

as to each. Also make a lead pencil check on the margin

opposite such words and occasionally review them to fix their

meanings in your memory.

I fancy there is nothing that would remove so many of the

diffieulties of our living together in amity as precision in our

use of language.

I was much struck at the meetings of the President 's War
Labor Conference Board (in March, April and May, 1918) by
the insistence of the representatives of labor that because the

employers' group conceded "the right of collective bargain-

ing" they thereby committed themselves to its practice and

were guilty of bad faith in their insistence that they were

reserving the right to deal individually or solely with their

own employees. It was urged by the employers in explanation

that to concede the right of the man Brown, being a bachelor,

of suitable age and in good health, to marry the woman Smith,

in no way committed her to the matrimonial alliance. She

was quite free to wed Jones or to remain single as she might

elect. But, put forward as many examples as were possible,

argue the question at length, nothing removed the misunder-

standing. Assuming that the labor leaders were contending

in good faith, they seemed hypnotized by a phrase; having

given it one interpretation, their minds could not receive

another. They could see only one meaning of the word

"right"—that of "possession"; that the word "right" also

had the meaning of "a course of conduct" they could not

bring themselves to conceive.

It has been said that "the world of letters is the

World of the wolves." As you must spend so much
of your time in that world, go well armed and be

always alert. There, on the other hand, you will be

assailed with many speeches and much writing, for the most

part made up of imposing sophisms, beautiful expressions and

intense fervor, all handled with so admirable an art that you

are made to feel that now for the first time truth itself is

revealed. These are the expressions peculiar to men who have

handled ideas without ever coming into contact with realities.
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On the other hand, you will be assailed by the activities of

men having great power through their control over large

numbers of men, in constant and direct touch with realities,

the realities of one side only of the problem, who have almost

no ideas and even less of ability to look ahead. The wolves

could do you no more harm than these men, were you to fall

into their power. You may read Rousseau and believe that

"Man is good," but if you rule your actions by that belief,

your head will fall like that of Louis XVI under the ax of

the guillotine. And when men are in the mass, remember that

nothing so excites the passions of the mob as words they do

not understand.

264. Discipline.—The most that can be done by manage-

ment is to lay down certain rules and principles and extend

by every means its oversight and control. Mistakes of various

sorts may appear more quickly, but the results of improper or

hasty administration of discipline are inevitable and far reach-

ing.

It is impossible to keep house without breaking dishes.

While the company risks the property and money, the men
risk their limbs and lives. The officer must protect all, and

he must especially charge himself with the protection of the

men from each other. The men are away from their families

a great portion of their time, depriving them of their protec-

tion, and many of their fellow employees have knowledge of

their whereabouts. The officer must fully appreciate and dis-

charge his own responsibilities under thase conditions. For-

tunately the standard of morality is very high.

Not only will uniform discipline relieve the men of what

is a serious grievance—the difference in treatment at the hands

of the several superintendents of a property—but a guide is

provided as to what may be reasonably expected under the

varying conditions. Too many officers seem willing to forego

their chances of success for the chance of being liked. Dis-

cipline, to be effective, must be prompt, certain, reasonable,

impartial, uniform, dignified, severe enough to be felt, and

of lasting benefit.

Lack of uniformity in discipline and treatment promotes
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the growth of labor organizations. Nothing is a greater

breeder of discontent than constant nagging and repetition of

short suspensions. While it is important that the officer culti-

vate his capacity for observation, he should cultivate also his

judgment so as not to see too many things. The exigencies of

the service present constant opportunity for the exercise of

good temper, patience and common sense. Officers should

cultivate these qualities and to this end observe a civil bearing,

quiet, dignified and manly, and accord respectful hearing to

all communications properly addressed. Duty thus discharged

will command the respect of all the well disposed.

Watch always that the witness speak not only the truth

but the whole truth and nothing but the truth. Watch that

he does not enlarge on the facts ; exaggeration is more danger-

ous than falsehood, being the addition of a falsehood to truth.

It is difficult to detect and to separate that which is exag-

gerated from that which is strictly true. On the other hand

everything suppressed is short of the whole truth. It is

astonishing how seldom we find a really accurate observer and

still more rarely one with an accurate memory. Under exam-

ination almost always one of three prime defects are disclosed

;

they report what did not happen ; they do not report what did

happen ; they report events in the wrong order. Submit your-

self to a simple test. You have doubtless handled a pack of

cards many thousands of times. Which and how many of the

kings look out at you with both eyes, and similarly with but

one eye ? We see but we do not observe.

When I was division superintendent, I used to take care

that all members of the crews involved in an accident, as well

as any others who might be involved or have helpful knowl-

edge, were present at the investigation. Separate and apart

they were examined, one by one, to assemble all ascertainable

facts, and care was taken to let the facts tell their own hard

story. The whole matter was then discussed with the train-

master, road foreman of engines or with such other officials as

might be present. The cause of the accident and the relative

responsibility therefor were determined ; the character, fitness

and past record of the men discussed and the discipline agreed
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upon. All were then called into the room, the case explained

in detail, an effort made to enforce the lesson to be drawn and

to avoid a recurrence, and the discipline of the brakeman or

fireman or whoever it might be announced. The room was
then cleared of all but the enginemen and conductors and the

discipline in their cases announced.

What could be done was done to give dignity to a serious

business and to avoid violence to the self-respect of those in

responsible positions. Nothing so angers a man as to be

treated with disdain, nor does anything more surely wound
him, for men see all too clearly that arrogance is often the

mask of incapacity. One should have in mind the admonition

of the ancients :

'

' Take care always to remember that you are

a judge and let every action be done wath perfect and un-

affected gravity, humanity, freedom and justice."

In the early railroad practice, punishment was imposed in

the form of fines; later these fines were credited to a fund

from which payments were made to employees brought into

conditions of distress; and stiU later, because of the attitude

of the brotherhoods, the system of fines was abolished and sus-

pension substituted.

In the late 1880 's, George R. Brown, General Superin-

tendent of the Fall Brook Railroad, put in force a system

intended to improve discipline by recording demerit and merit

marks, accumulating to a total that indicated, in the case of

the former, discharge, accompanied by bulletin board notices

giving explanations of causes of accidents and resulting disci-

pline, omitting names. As the Brown system came to be

adopted by one line after another, a general discussion arose

as to its merits. Some years after it had come into vogue, I

expressed an opinion that subsequent years have confirmed.

"The arguments for Brown's system are very attractive but

I do not believe the method is adaptable to this wicked world.

You may catch flies with molasses but mankind is differently

constituted. Next to the influence of the labor unions I think

the greatest element in the general let-down of discipline so

manifest of late years is the general use of Brown's method.

The records of course should be kept. They were kept on the
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better properties long before this system was heard of. My
experience is that the bulletins soon cease to be read by the

men. If the investigations are properly conducted, with all

the men of the crews present when the finding is announced,

and pains are then taken to draw and enforce the lesson to be

learned therefrom, I believe, in the long run, much better

results are obtained with the present practice. As to punish-

ment, I do not see how we can safely eliminate it and in any

event the gap is wide between chiding and suspending or dis-

missing.
'

'

You may be familiar with the story of the English school-

boy, who, being asked as to his head master, replied: "He's

a beast, but he's a just beast." The saving grace in the ad-

ministration of discipline is painstaking justice.

What the officers must keep in mind is that, quite aside

from their relation to any specific rule, there exists among
the mass of men a strong desire for "liberty" which to them

means the power to do what they want to do, and this desire

cannot be dealt with in terms of reason. The men may be

looked to, to strive to give expression to their will, the officer

must find the means to give expression to his judgment. The

most powerful instrument that he can use and the one upon

which he must rely is a just but inexorable strictness.

It is much more important to watch the "bad-order" men,

than it is to watch the "bad-order" cars. As in the case of the

latter, so also in the case of the former. If you keep the num-

ber down to 5 per cent, they are not likely to be more than

an annoyance, but if you permit them to accumulate to 10 or

12 per cent, they are likely to ruin you.

265. Suggestions for Uniform Discipline.—No greater

safeguard against errors may be devised than to insure

reasonable uniformity in discipline in all cases where

investigation has shown the facts to be the same (the infraction

and not the consequences that may have flown from the in-

fraction, is the thing to be considered). There is no division

superintendent, no matter how great his experience, but would

be materially assisted in this important part of his work, and

no employee but would do his share more cheerfully, with the
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certainty of being treated the same as his fellow employee

under the same conditions (the modification due to past record

being made clear). To this end the following routine was

adopted on the Pennsylvania Lines while I was general man-

ager; it was, I am told, regarded by the brotherhoods as "mild
discipline

'

'

:

Reprimand.

Suspension from duty without pay.

Definite and irrevocable discharge from the service.

Suspension to be for one or two weeks, 30 or 60 days.

Careful individual record to be kept.

The brotherhoods to be held to the enforcement of their rules

for the violation of Rule G (intemperance).

One week
(a) Running through switch improperly set while going to

or from siding, shifting or making up trains.

(b) Carrying car by destination.

(c) Failure to report defects in engine.

(d) Violation of rule 114.

(e) Missing run.

(/) Running by signal at flag station.

{g) Conductor signing order for engineer, or vice versa.

(h) Rough handling of passenger train,

(t) Honoring improper transportation,

(j) Failure to take cars as ordered.

Two weeks

(a) Delaying passenger train by being late in reporting for

duty.

(b) Not putting cars into "clear."

(c) Pulling down standpipe.

(d) Failure to register.

(e) Telegraph operator asleep on duty.

Thirty days

(a) Leaving main track switch improperly set.

(&) Running on time of superior class train.

Discharge

(a) Intoxication on duty.

(b) Incompetency or unsatisfactory service.

(c) Burning crown sheet.

These are to be considered as suggestions only and not as

arbitrary rules. On the one hand, where great negligence is
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shown they should be increased and, on the other, where the

staff record warrants or where mitigating circumstances are

disclosed, they should be reduced. They are, however, to be

considered generally as minima and any departure therefrom

should be accompanied by reasons for so doing. Very great

hardship may be suffered by men subjected to very long sus-

pensions. There should be no discipline by reduction in rank,

Jior by transfer in service, nor should there be reemployment

after discharge.

The amount of ignorance that is sometimes found among
engine crews and train crews as to their duties is appalling,

and much instruction is necessary to bring them to proper

condition. Case after case of accident reveals ignorance of

the workings of the interlockings, of the air brake, of the

train rules, and the handling of the locomotive. In all such

eases before the man is returned to service he should be

instructed and examined. This is as much to the interest

of the men themselves as to that of the company.
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266. Railroad Provident Institutions.—From the early

days of railroading the primitive subscription paper circu-

lated among the friends of those needing aid and was usually

supplemented by appeals to the management of the property.

Before the establishment of the relief association there was

hardly a ease of sickness, accident or death, where the fellow-

members of the division or the department were not called

upon, or at least expected, to make a contribution towards its

relief.

The mutual benefit associations and fraternal organiza-

tions among the employees that followed, in the great majority

of the cases rising afid flourishing for a time, were found to

lack the elements of stability and permanence. First of these

would appear to have been the "Old Reliable," an insurance

organization established by conductors in 1868. It is on

record that in a comparatively small portion of the country,

more than 400 of these and kindred associations failed and

were wound up within the short period of eight years. Great

injustice resulted to those members most faithful in the sup-

port of these organizations. Paying maximum contributions,

by reason of long continued membership, they received mini-

mum benefits, the result of reduced membership in the later

years; or nothing at all when at last the institutions were

closed up. Manifestly something more permanent and reli-

able was a necessity.

From a very early period measures were taken by inter-

ested officers in the railroad service, in many cases involving

673
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the financial assistance of the road itself as well as the service

of its management and the use of its property, for the better-

ment and general care of the employees. There resulted cer-

tain institutions which came to bear the technical name of

"Provident Institutions." These were taken over by the

railroads in the belief that closer and more intimate terms

miglit be cultivated with the employees, improving and bet-

tering their condition and firmly uniting their highest inter-

ests with those of the company. These provisions, so evidently

actuated by truly human purposes, have been largely followed

by manufacturing and other forms of industrial enterprises.

They affect directly and largely the comfort and well-being

of the men and undoubtedly promote esprit de corps, but they

have not in themselves been enough to attach the men to

interests and welfare so truly their own.

The first formal organization of this character appears to

have been instituted on the Baltimore and Ohio Railroad on

May 1, 1880. It was largely the creation of Dr. William

T. Barnard, who brought great enthusiasm to the service, and

gave careful study to the practices abroad and to their ap-

plication here. He was a pioneer in a service of great benefi-

cence. It was succeeded on April 1, 1889, by the organiza-

tion of the plan now in operation on that system. This orig-

inal organization was followed by that of the voluntary relief

association of the Pennsylvania Railroad Company on Feb-

ruary 15, 1886, and these two have served as models for like

undertakings by other roads. Where such organizations are

handled with liberality and skill they can be made to embrace

about 70 per cent of the employees, which is perhaps all that

can be expected considering the seasonal nature of much of

the traffic and the consequent fluctuations in the forces.

Provident institutions take the form of

:

1. Insurance and relief provisions.

(a) Employees' Mutual Insurance,

(b) Employees' Relief Association.

Associations of this character in considerable number have

been at various periods brought into existence, sometimes on
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one road, sometimes on a group of roads, and sometimes for

one type of service. "When organized and managed by em-

ployees alone they liave, for the most part, been short-lived,

lacking the numbers necessary to furnish the distributive pro-

tection relied upon by insurance companies and because of

the lack of financial responsibility, resource and experience

of the employing organization,

(c) Life, accident and sickness insurance.

(d) Endowment insurance.

(e) Raih'oad relief department.

These organizations formulated and managed under the

auspices of the railroad companies all follow the same general

plan, based upon the experience of the great insurance com-

panies and working in accordance with their actual system.

They are provided with ample reserve funds; the expenses

are low and usually paid by the railroad companies. There

are, I think, some institutions that provide for:

2. Those with pension or retirement provisions.

As a rule such provision on the railroads in this country

is made by the company at its sole expense.

3. Those with unemployment provisions.

The superintendents of insurance of the several states

have generally opposed laws providing for unemployment
insurance as likely to create unwholesome conditions.

The five major hazards of life, which are the cause of ap-

prehension and anxiety to the workman, are death, accident,

sickness, unemployment and superannuation. Four of these

are provided for by forms of insurance issued by insurance

companies. Of recent years there has developed a group plan

of insurance under which the loading or overhead expense has

been much reduced by elimination of physical examination,

solicitation and collection, but the cost for annuities is very

heavy, and, as stated, the insurance companies are not per-

mitted to insure against unemployment. On January 1, 1922,

the Delaware and Hudson Company inaugurated a policy to
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cover these five hazards as a protection in tempering unex-

l')ected, often cruel, blows from fate.

For this purpose unemployment was defined as being out

of work because of the action of the employer, and relief

was extended for a period of six weeks. Such a feature

wall greatly increase the independence of the employee and,

paradoxical though that may seem, I believe will correspond-

ingly attach him to his job.

It will be noted that three of these hazards are definite,

but great difficulty is experienced in dealing with sick and

accident benefits. Malingering is a recognized drain on the

existing relief funds and, before the World War, threatened

in the opinion of some authorities, to break down government

insurance in German}^.

The failure of the working people, who are in the best

position to know the facts, either personally to assist public

officers, or, by creating public opinion, to control conditions

of which they complain, is the explanation of many disap-

pointing failures and well-meant efforts at relief in this field.

4. Savings funds.

5. Loan provisions.

In most institutions the deposits in the savings funds are

treated like those in a savings bank, interest thereon being

paid the depositor and the principal invested in interest-

bearing securities, and sometimes m loans to depositors.

On the Baltimore and Ohio Railroad loans are made in

multiples of $100 upon first mortgages to the amount

of three-quarters of the value of the property, counting in

the valuation of the buildings erected. Repayment is made

in the amount of one and one-half per cent monthly and

interest is adjusted on each payment. This liquidates the loan

in 82 months. The total interest paid on an advance of $1000

in this period of six years and ten months would amount to

$219.43, or at an average rate of 3.21 per cent per year.

In 1903 the Baltimore and Ohio had out on first mortgage

$1,207,078.06, used in building 1505 houses, in the purchase

of 1942, in the improvement of 443 homesteads, and in releas-
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ing liens on 1135 properties. In 1920 the Baltimore and

Ohio employees in the number of 10,201 had on deposit

$11,087,158, of which there was out on first mortgages

$5,987,989.47, in loans to 5696 employees, on real estate rep-

resenting homes purchased, built or improved. During 1920

payment was completed on 942 homes and 1405 new loans

were made. Since the inauguration of this institution loans

have been made on over 21,000 pieces of property, represent-

ing more than $30,000,000.

Many railroad officers have been profoundly discouraged

in work of this character because of the attitude of some of

the men and particularly because of the attitude of organized

labor. It is, however, a field of vast possibilities and should

receive encouragement and hearty support, both in the dis-

position of individual funds and in the use of the joint re-

sources of the companies and the employees. If all these

activities were gathered up under one department head, say

an assistant to the vice-president in charge of operation, and

the incomes intelligently used, particularly as has been done

on the Baltimore and Ohio Railroad, where to an extent not

known on any other road the employees own their own homes,

the savings of the employees and the contributions of the

companies would accomplish manifold purposes. There would

be added to saving and insurance the provision of a home

for the family, the unit of civilized society.

Second only to this should be the encouragement and aid

given to the employees to become proprietors in a business

of which they are a part through the acquisition of corporate

stock.

6. Cooperative capital stock scheme.

This plan provides for employees becoming stockholders

and sometimes has besides the characteristics of the ordinary

savings fund.

The relations between employer and employee have been

so much discussed of late years that I may be pardoned for

again referring to one aspect of the question frequently urged,

namely, the participation of the employee in the functions
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of management. It was a wise old saw that "when two men
ride a horse, one must needs ride behind," and I have never

seen any way suggested to get around that rule which seems

workable. The management should manage and the men
man the railroad, and this line should be sharply drawn. To

my mind the place to look for a voice in the affairs of a

company is in the corporation itself. The business corpora-

tion is merely a form of association for the purpose of con-

ducting business. The development of mechanical produc-

tion made necessary the utilization of the capital of very

many individuals under a single control. The emergence of

this necessity was the imperative demand for a new type of

association, and pointed at once to the deficiencies of the only

form of combination then known, the partnership, and to

the new requirements of the new industrial methods. The

corporation swept away the personal relation, the hazards

of dissolution, the necessity for unanimous consent, the ability

of one to speak for all and by his separate action to control

and imperil the joint assests. It enabled large numbers of

individuals to combine their capital for single undertakings

and insured its continued existence. It required the con-

currence of a majority but made that majority's voice ef-

fective, and gave a voting power proportioned to the respect-

ive contributions of capital. It was not a thing springing

fully developed from the mind of any man. It is an evolved

product of necessity ; it is what it is because its every at-

tribute was and is necessary to industrial efficiency. No
nation, whatever its system of law, has ever enjoyed great

industrial expansion until it has met this necessity by de-

veloping a method of association similar to the business cor-

poration as we know it.

Moreover, it lies within the potentiality of this device of

association, the business corporation, to make industry, so

far as it may be, democratic; for this method of association

is the means by which those whose savings are the smallest

can yet become participants in industrial enterprises organ-

ized upon the largest scale and can share the profits of in-

dustrial processes that require the most costly plant and
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machinery. Without this method such enterprises would be

closed to all but the owners of vast wealth. As it is, whoever

can accumulate even as much as a fortnight's wages of an

artisan may, with his savings, become a part owner in almost

any great undertaking, and thereafter the labors of its di-

rectors and officers in whose choice he has a voice will be in

part for his benefit. Thus this modern method of association

places at the service of those of the most modest accumulations

the skill, training, and genius of the relatively small but highly

efficient group of men whose leadership in matters of finance

and industrial management has emerged as naturally from

controlling economic conditions as has the corporation itself.

This opportunity for safe and profitable investment is at once

a stimulus to frugality and an incentive to the employment

of accumulations which, if made at all, would in the absence

of such an incentive, be hoarded.

No substitute for the corporate method of association

which does not involve the abandonment of the institution of

private property has ever been suggested or devised. When
the organization of industry loses its efficiency, disaster must

come. There cannot be, without the risk of economic disaster,

any crippling of the only effective system that human ex-

perience has yet devised for utilizing, in combination with

modern discoveries and processes, the capital of large num-

bers of investors, large masses of labor applied under the best

practicable conditions of comfort and security, and directive

ability of the highest type. If such impairment could ever

be risked with impunity, it would be especially injurious at

this moment on account of the numerous doubts and diffi-

culties which now, let us hope temporarily, confront the people

of the United States.

In connection with the many references of late to "in.

dustrial democracy" and the frequent demands being made

by labor for participation in the management of industry,

the following is an interesting example of how such partici-

pation can be secured through avenues widely different from

the "Plumb Plan" or other labor union proposals:

The United States Steel Corporation was organized in
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1901. On December 31, 1902, it amioimeed and put into

effect a plan whereby its employees were encouraged to invest

a certain percentage of their annual wages and salaries (the

percentage being based on the amount of such wages and

salaries) in the stocks of the steel corporation at varying

prices, depending upon the market prices of the period. As
an inducement to do this and to aid them in paying for the

stock, they were to receive, in addition to the regular divi-

dends, a further sum of five dollars per share per year for

five years following the acquisition of such stock, provided

they did not dispose of the same.

The average annual market price of the preferred stock

varied from 70 in 1903 to 119 in 1916, and its full seven per

cent dividend has been paid without interruption since the

organization of the corporation. The common stock varied

in average annual price from 21 in 1904 to 108 in 1917.

No dividend was paid in 1904, 1905 and 1915, but with the

exception of these years dividends have been paid each year

varying from I14 to 16% per cent.

If the employees each year had taken 10 per cent of their

annual wages, together with the dividends received from the

common and preferred stock previously acquired (but not

including the extra payment of five dollars per share) and

had invested sufficient of this annual amount in the seven

per cent preferred stock to secure a four per cent return

upon the total amount invested for the year, the surplus

remaining could then have been invested in the common
stock. In this way they would have been assured of at least

a four per cent (or savings bank) return on their current

investment, and would have had, in addition, the sums re-

ceived in dividends from the common stock purchased.

If this practice had commenced in 1902, the employees

would have acquired by the end of 1905, or within four years,

309,682 shares of preferred and 1,032,203 shares of common
stock, or a total of 15 per cent of the outstanding shares,

sufficient under the usual practice to entitle them to repre-

sentation on the board and a voice in the management of the

business.
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By the end of 1912, or within 11 years, they would have

acquired 1,410,120 shares of preferred and 2,333,924 shares

of common stock, or 43 per cent of the outstanding shares,

thus giving them practical control of the business.

By the end of 1918, they would have acquired all the

3,602,811 outstanding shares of preferred stock, and 4,311,974

common shares out of 5,083,025 outstanding, or a total of

91 per cent.

At this rate, during 1919, they would have acquired the

remaining common stock, resulting, within 18 years, in the

purchase of and full payment for all the outstanding shares

of both issues of stock, through the investment of 10 per cent

of their wages and the dividends received thereon.

As a matter of fact they actually did subscribe, from 1903

to 1918, inclusive, under the plan put into effect by the cor-

poration in December, 1902, for 355,222 shares of preferred

and 364,690 shares of common stock, or eight per cent of

the total shares outstanding, though, of course, it is not at

all likely that all the stock so purchased is now held by the

present employees or has even been retained by those orig-

inally subscribing for it, whether remaining in the employ

of the corporation or not.

The foregoing is of interest in view of the increasing de-

mands being made by labor, and by others in the interests

of labor, not only for a larger share in the profits of industry

but for a voice in the management of industry. If labor is

sincere in its desire for such financial and managerial par-

ticipation, and is willing to purchase it by thrift as most of

the present-day stockholders have had to do, this is an ex-

ample of what can be done in the way of securing demo-

cratic representation in corporations by saving and invest-

ment. It has at least the great merit of common honesty.

There is another and much more powerful reason why em-

ployees should become stockholders in the companies for

which they work. They need assistance to establish the habit

of saving and they can secure this through the company and

in a manner peculiarly adapted to their necessities. In the

discharge of their obligations to their children and to society,
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and we hear much now of "social duties," they are under

obligations to make substantial contributions to the capital

fund.

7. Hospital sen'ice, including railroad hospitals, contract hos-

pitals, emergency stations, dispensaries, first aid classes,

ambulance classes and crews, and hospital cars.

8. Leave allowances.

9. Young Men's Christian Associations and Railroad Barracks.

Library and reading rooms.

Literary institutes.

Miscellaneous provisions—rest rooms, dining clubs and other

minor provisions.

10. Welfare work.

(a) Physical welfare, including provisions for cleanliness,

pure drinking water, proper toilet rooms, ventilation,

light, separate lockers for outdoor clothing, dressing

rooms, etc.

(&) Recreation, including gymnasiums, athletics, indoor and

outdoor, club houses with rooms for dancing, entertain-

ment, and games, annual picnics, annual dinners, orches-

tras, prizes for flower and vegetable gardens, Christmas

and vacation funds, etc.

(e) Homes, including good drainage system, supply of pure

water, good paving and curbing.

11. Public and private (outside) provisions.

Endowment provisions by private persons on behalf of

railroad employees have been considerable, both in number

and variety.

I shall mention only three that have come under my per-

sonal observation and that have been found to work with

much beneficence:

267. John Edgar Thomson Fund.—John Edgar Thomson

was President of the Pennsylvania Railroad from 1852 until

his death in 1874.

It was his wish to devote his personal fortune to some

end, helpful to those dependent upon the calling in which

he spent the greater part of his own busy life. After care-

ful consideration he decided that he could do no more useful

service than to make provision for young girls who, by rea-

son of the deaths of their fathers in the performance of rail-
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road duty, might be in danger of losing the advantages of

home and schooling. Mr. Thomson left for this purpose his

entire estate of approximately $1,500,000. By conservative

administration this fund has been increased until to-day it is

$2,143,329.57.

At present five ample dwelling houses on Rittenhouse

Street, Philadelphia, are occupied by 45 girls, and in the

summer a roomy, comfortable country house at Elberon,

N. J. Besides school studies, each girl receives a practical

course in domestic science, including cooking, sewing, laun-

dry work, and housework, taught by four experienced in-

structors. It is more than a school. It is a family of 45

bright, wholesome children under the care of a few adults,

all living a genuine, happy home life.

268. Frank Thomson Scholarships.—Frank Thomson was

the President of the Pennsylvania Railroad Company from

February 3, 1897, to June 5, 1899. His children, Anne Thom-

son, Frank Graham Thomson, and Clarke Thomson, in 1907,

established a trust fund of $120,000 in memory of their

father, the income of which is applied to afford the sons of

living or deceased employees of the Pennsylvania Railroad

opportunities for technical education, to enable them to

qualify themselves for employment by the Pennsylvania

Railroad. A scholarship income grant for four years, pay-

able quarterly, is made to eight holders who may each select

the college or technical school that he prefers to attend. In

the past 13 years, 28 boys have enjoyed these benefits, matric-

ulating at 15 different educational institutions.

269. Oscar G. Murray Fund.—The Oscar G. Murray Fund
is the residue of the estate of a former president of the Balti-

more and Ohio Railroad administered by a corporation known

as the ** Oscar G. Murray Railroad Employees Benefit Fund"
for the relief and assistance of needy widows and orphans

of employees of the Baltimore and Ohio Railroad who
have died in the service of that company, preference being

given to the widows and orphans of employees living in Bal-

timore City. The fund upon the expiration of certain annu-

ities Avill have capital assets of $700,000= The investigation
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of applications for relief and the distributions of the funds

have been largely through local charitable associations,

which have very kindly undertaken this work, and this

method has so far been very satisfactory, the beneficiaries

being aided in their own homes.

270. Labor Unions.—No discussion of the employment

relation would be complete that failed to take cognizance of

an organization that, as a foreign body, intrudes itself be-

tween employer and employee. With wide interests and aims

peculiarly its own, it is too often ready to sacrifice for them

the interests of the parties whose relations it disturbs.

The vote solicitors and parlor socialists are very fond of

repeating "Capital organizes, why should not labor organ-

ize?" The word "organize" is used by these loose thinkers

with the implication that there is a similarity of procedure

and method and that the purpose is the same, whereas this

is not the case. Words are confusing things. With clear defi-

nitions doubtless half the arguments in this world would be

avoided. Laborers organize to increase wages, limit output,

create jobs, control the conditions of work, etc., etc. Capital

organizes for the specific purpose set out in the charter; to

conduct a bank of deposit and discount, to manufacture

woolen cloth, stocking yarns, etc., etc. The laborers have

been encouraged in organizing to control the price of their

production, labor, by public sentiment and the law. Where
capital has attempted to organize to control the prices of its

production it has been violently opposed by public sentiment

and the law ; for example—The Sherman Act. Even for

purposes not frowned upon by public sentiment or the law,

business has shown little desire or capacity to bring its sepa-

rate corporate organizations into an organized unit and

nowhere has this been more conspicuous than in the railroad

business. There are many reasons for this, not the least

being the disposition of those forming the combination to

conduct the business in the organized unit as they do that

of their individual companies. Well did Pericles say, 2500

years ago, "A course entered upon without consultation and

without debate is foredoomed to failure." The pity is that
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we §d little govern our conduct by the experience and the

counsels of those who have preceded us, many far wiser

than we

!

It has been said that books are too often written out of

other books and too seldom out of the lives of men, but not-

withstanding that criticism, in view of the largeness of the

subject, I have done no more than to go through the litera-

ture, especially the work of Mr. and Mrs. Webb, the publica-

tions of the Carnegie Foundation and the studies in Eco-

nomics and History of the Johns Hopkins University, to give

from them as clear a picture as I am able to draw.

When the Roman Empire had fallen, society began slowly

to evolve for its preservation a government of a feudal struc-

ture. This was in its essence an enlargement of the patri-

archal type, the feudal chief charging himself with the care

of his retainers. As this system slowly crumbled, and as

industry developed, there arose craft guilds, formed among
the men suffering from disorganization, in order that they

might retain independence and order. The final disintegra-

tion of the feudal system and the rapid development of in-

dustrj^ destroyed the guilds.

The master craftsman was the central figure of his organi-

zation, in all periods of its development, owning the instru-

ments of production and selling the product. He supplied

whatever capital was needed in his industry, and that knowl-

edge of the markets for both raw material and product

which is the special function of the entrepreneur. He was the

undertaker (perhaps the better word would be the "enter-

priser").

The journeymen's guild was organized to protect the in-

terest of the workman.

It is difficult to trace any connection between the ancient

and modern forms of trade combination. Neither is it true

that trade-unionism arose as a protest against industrial

oppression, for there has been industrial oppression, as there

have been other wrongs, in all ages. Nor that it is a product

of the steam engine and the factory system, for the unions

had preceded the factory system by half a century. When
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the changing conditions of industry had materially reduced

the chance of each journeyman becoming himself a master,

ephemeral combinations passed into permanent trade so-

cieties, recruited for many years from trades carried on

exclusively by hand workers.

The modern labor organization rests on the definite sepa-

ration between the functions of the managers, the capitalist,

and the workmen, or, in other words, between the direction

of industrial operations and their execution in detail; be-

tween the brain worker and the property owner on the one

hand and the manual workers on the other.

The trade-unions describe themselves as "a continuous

association of wage earners for the purpose of maintaining

or improving the condition of their employment." There is

no evidence of the existence prior to 1700 of continuous asso-

ciations of wage earners. The pioneers of the trade-union

movement were the extensive combinations of the west of

England woolen workers and the midland framework

knitters. Throughout the eighteenth century they had a

meager and uncertain existence, but the introduction of the

factory system was accompanied by a rise over a period of

50 years in trade combinations, and early in the nineteenth

century they had become very highly developed and firmly

established in many trades. Their struggle for existence

went on until 1825, and they languished through a long

period of commercial depression until, with the business re-

vival of 1843, they began to acquire a financial strength

and a permanence of membership before unknown, through

a combination of the functions of a trade protective society

with those of a permanent insurance company and a transfer

of the leadership from the casual enthusiast and agitator to

a class of permanent, salaried officers. This "new model"

had become generally adopted by 1860. Then came a new

idea; the use of the combined trade-union organization for

legislative agitation; and now, since 1889, the whole trade-

union world has become permeated with collective ideas

and is drifting toward socialism, and in some countries is

engulfed in Soviet socialism.



LABOR UNIONS 687

It would seem impossible, by a statistical survey, to give

an adequate idea of the trade-union organization. It num-

bers in the United States apparently about four per cent of

the population and about 10 per cent of those engaged in

gainful occupations. What gives it great significance is

the massing of trade-unionists in such a way as to form a

powerful element of the industrial world in certain industries

and districts where the population is comparatively dense

and where industry is conducted on a large scale. Perhaps

three-fourths of its members are engaged in steam and

electric transportation, mining, building and the machinists'

trades. In certain districts and in certain industries mem-
bership embraces practically all the manual laborers. On
the other hand, there are many occupations in which trade

unionism is non-existent. In its growth, speaking generally,

the strong have become stronger, while those that were weak
are now even weaker than they were.

The trade-union has, throughout its whole history, tended

to the amalgamation of local trade clubs into national unions,

with centralized funds and centralized administration. This

centralization of administration, involving the adoption of

a national trade policy, and above all the constant leveling

up of the lower-paid districts to the higher standards set in

more advantageous centers, accompanied far too often by

the character and amount of the work to be done being con-

sistently set by the least skillful and competent, requires the

development of a salaried staff, selected for special capacity,

devoting their whole attention to the positions and technical

details of the particular section of the industry that they

represent, and having authority to act for the whole of that

section throughout the nation. The effect of this has been

one of the most potent influences in disturbing the equilib-

rium between rural and urban industry and population.

Among the active members of the trade-union ranks,

there are the secretaries and presidents of local unions,

branches and district committees of national societies, and

of trade councils. These men number 20,000 or more ; they

form the skeleton of the trade-union world and constitute
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the vital element of its polities. The government of the unions

actually rests exclusively in the hands of the salaried officers

of the great associations, numbering at the present time less

than 1000, and these in turn are dominated by an inner circle

of a few score men. Looking at this development and at the

present situation, the question has been raised as to whether

we now have a condition of "organized labor" or a condi-

tion of "labor professionally organized"; whether this great

mass is energized from below and consciously seeks its own
betterment, or whether it responds to pressure from above,

exploiting and being exploited for the benefit of its rulers.

Notwithstanding their almost infinite variety of tech-

nical detail, the activities of trade-unionism are manifested

through two economic devices—restriction of numbers and

the common rule. To the former type belong the entrance

to a trade, the right to a trade, continuity of employment,

and new processes and machinery. The latter type includes

the more modern rules directly fixing a standard rate, a

normal day, limitation of output, and conditions of sanita-

tion and safety.

The early efforts of the unions looked to the creation of

an artificial scarcity of labor. They sought to restrict the

entrance to a trade by the establishment of a long period of

apprenticeship; to restrict the right to an apprenticeship

to a patrimony to be conferred by the father upon his sons,

and to restrict the number of apprentices to one for four

or five journeymen ; to enforce a limitation of boy labor and

of handy-men, and to limit the progression of the latter

within the trade ; and to exclude women altogether. Some,

by imposing large initiation fees or other penalties, tried to

keep out many possible aspirants. Each union sought to

secure for its members the whole of the work which it con-

sidered belonged to it according to usage and custom, and

to secure for them continuity of employment, while all con-

sidered improvements which tended to lessen the demand

for human labor as the deadliest curse which could possibly

fall on the heads of the workers.

The later efforts of the unions enlarge this programme by
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further emphasis upon the creation of an artificial demand
for labor. They seek payment according to a standard rate

uniform in its application, covering payment by the piece

and payment by time, with a guaranteed minimum wage,

a uniform maximum working time for all members of the

craft as fixing a definite unit of measure, and a constant

reduction of working hours as a means of absorbing surplus

labor,^ safe, healthy and comfortable conditions of work,

compensation for accidents, whether avoidable or unavoid-

able, and permanent support when out of work, or inva-

lided, and during old age.

If now, we ask how this extensive body, with this com-

prehensive programme, is held together, we are able to

identify the following forces:

1. The trade-union organization, is, the Webbs say, as

a unit, a lodge with a ritual largely based upon that of the

Odd Fellows, and supplies to men who have a common ex-

perience and who are brought frequently into personal con-

tact much social attraction, and, to the active and ambitious,

opportunities for personal prominence and the exercise of

individual power.

2, The cohesion, the permanence of membership, the con-

tinuity of existence, rest upon the method of mutual insur-

ance. But many investigators are of the opinion that by

far the most potent force is the pressure brought by the

dominant spirits upon the isolated and unprotected indi-

vidual. Whether this takes the form of the temporary

abstraction of the tools of a workman, interference with his

work, personal annoyance, the abuse or ostracism of his

1 The following is an extract from a report by the Committee on Shorter
Workday of the American Federation of Labor, unanimously approved
by the federation at its Fortieth Annual Convention held in Montreal,

P. Q., on June 12, 1920:
"There is no doubt but that in the near future many organiza-

tions will determine that in order to lake care of all their members
gaining a UveUhood by employment at their trade, it will be necessary

to inaugurate a six-hour day.
"Your committee, therefore, recommends further that the

Executive Council lend its assistance to the fullest degree to any
organization seeking to establish a shorter workday that will -provide

for the employment of all its members."
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family, or other of the manifold ways in which this pressure

is exerted, they point out that all are infringements of per-

sonal liberty and an assertion of the right and the intention

to make trade-unionism compulsory; that in their ultimate

development, these coercive measures create the closed shop,

with its concomitant devices of membership cards and but-

tons, the "check-off" system and the union label.

3. By their opposition to home work, small employers,

separate arrangements with particular employers, profit-

sharing, pension funds, employees' benefit societies, and simi-

lar efforts to bring about mutuality of interest, trade unions

appear consistently to work to bring about a horizontal

cleavage of society. Any one enmeshed in a particular stra-

tum would then find escape impossible ; all the worst features

of the caste system would be invoked, and the chief merit of

democracy, which is the open passage from the lowest to

the highest position in the community, would be defeated.

If, further, we look to ascertain the methods by which

trade-unionism seeks to enforce its claims upon the employer,

we find from the beginning of the eighteenth century down
to the present day the continuous use of the Method of Legal

Enactment. Only intermittently during the eighteenth cen-

tury, and not openly and avowedly until 1824, could they

place reliance on the Method of Collective Bargaining.

The Method of Legal Enactment results in the labor

unions maintaining at every session of the state legislatures

and of congress lobbies working in their interest. The con-

trol of the law is invoked for sanitation and safety, for

limitation of the hours of labor, for restriction of labor of

women and children and of the age at which youth may be

employed, for the creation of parasitic labor and in many
other ways. It has destroyed many efforts that might have

been developed to ameliorate conditions. Such legislation

has made the struggle for existence harder for the farmer

and the small manufacturer in the country town, and if in

the short view it has seemed to help those in whose interest

it was passed, it has often been hurtful to the rest of the

community.
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The Method of Collective Bargaining, which is the form

in which claims are most often presented, has never com-

mended itself to the employer, and where the two parties are

more nearly equal in strength, has, after trial, generally

been abandoned. The chief difficulties seem to be the lack

of responsibility on the part of the labor unions in observ-

ing the bargain when made, and the disposition of the unions

to assert under their rules the authority to control the busi-

ness, and the details of its operation.

As to the strike, with its concomitants, the boycott and

other militant methods, upon which the strength of the union

appears ultimately to depend, it constitutes industrial war

and has all the defects of war. It is pointed out that the

effectiveness of the strike would appear to depend upon the

disorder, violence and crime which have distinguished it in

all countries, at all times, and among all unions; that it

always reveals the use of means that could only be resorted

to by those familiar with the technic of the trade, definitely

identifying its directing source ; that the unions have never

undertaken to discipline or expel members known to have

resorted to violence, nor have they in any way assisted the

authorities in preventing such action or in punishing the

offender ; and that their uniform denunciation of the courts,

particularly in connection with the use of the process of

injunction, the navy, the army and the militia, the sheriff

with his posse comitatus, the police, and even the Boy Scouts,

evidences a systematic effort to weaken in their interests the

resources that civilization has developed for the preservation

of order.

Finally, if we seek for the grounds upon which the trade

unions base their claim to an existence, there would appear

to be two contentions not necessarily related:

1. That the actual producers do not obtain their share of the

wealth they create; and

2. That the laborer is entitled to a living wage.

No one thing, perhaps, so embitters as a sense of injustice,

and I am satisfied that much of the resentment of the work-
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man is due to his belief in the assurances that are so fre-

quently urged upon him that he is not getting his fair share

of the joint product. Very often this is stated in the extreme

form of "labor produces it all and shall have all." It is,

then, highly important that the facts be determined and

-widely diffused.

The problem of the ''relative contribution" is a much
more important one at the present time than the problem

of the ** distribution of the product." It must be evident,

upon a review of the development of industry, that the con-

tributing etforts which the laborer is called upon to make

steadily and rapidly decline, while the efforts contributed by

management and capital even more steadily and rapidly in-

crease, and that the distributive share of the joint product

enjoyed by the laborer steadily and rapidly increases, while

that of management and capital correspondingly decreases.

Two differing views as to the "standard of living" are

voiced by Sidney and Beatrice Webb and by John Mitchell.

The Webbs say

:

A serious difficulty is our lack of precise knowledge as to what

are the conditions of healthy life and industrial efficiency. There

are practically no scientific data from which we can compute the

needs of particular occupations. The customary standards of life

differ from class to class to such an extent as to bear no discoverable

relation to the waste and repair involved in the respective social

functions of the various grades. Even if we could come to some

conclusion as to the "normal ration" required to keep each trade

in health, we would still be unable to decide how much must be

added in each case to compensate for irregularity of employment.

If special wages were fixed to meet the special needs of particular

trades, neither the employer nor the community would have any

guarantee that the extra sum allowed would be spent in extra

nourishment, proper recreation, or insurance against periods of

unemployment.

John Mitchell, President of the United Mine Workers of

America, in 1902, defining the American standard of living

and the annual income needed to maintain it, says:

In cities of from 5000 to 100,000 inhabitants, the American

standard of living should mean, to the ordinary unskilled workman
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with an average family, a comfortable house of at least six rooms.

It should mean a bathroom, good sanitary plumbing, a parlor, dining

room, kitchen, and sufficient sleeping room that decency may be

preserved and a reasonable degree of comfort maintained. The

American standard of living should mean, to the unskilled workman,

carpets, pictures, books and furniture with which to make home
bright, comfortable and attractive for himself and his family, an

ample supply of clothing suitable for winter and summer, and above

all a sufficient quantity of good, wholesome, nourishing food at all

times' of the year. The American standard of living, moreover,

should mean to the unskilled workman that his children be kept

in school until they have attained the age of 16 at least, and that

he be enabled to lay by sufficient to maintain himself and his family

in times of illness, or at the close of his industrial life, when age

and weakness render further work impossible, and to make provision

for his family against his premature death from accident or other-

wise.

This, or something like this, is the American standard of living,

as it exists in the ideals of the unskilled workingmen. . . .

What wages, therefore, are necessary to maintain this American

standard? This question was put to me by the attorneys for the

coal companies during the sessions of the Anthracite Coal Strike

Commission, and at that time I stated that the very least upon

which an unskilled workman could maintain a desirable standard

of living, was $600 a year. . . . Less than this would, in my judg-

ment, be insufficient to give to the workingman those necessaries

and comforts and those small luxuries which are now considered

essential.

Allowing for an increase of 115 per cent in the cost of

living since 1902, which certainly is liberal in view of the

mine workers' estimate of 110 per cent increase since 1906

(Exhibit No. 20, page 4, Anthracite Arbitration, 1920), John

Mitchell's $600 of 1902 becomes $1290 in May, 1920.

But the test of the so-called ''living wage" cannot be ap-

plied. For one thing, no agreement could be reached or long

maintained as to the standard of living, and, for another,

the contention will no longer be stressed when we experience

a marked decline in prices. But to make the contention is

to "put the cart before the horse." We are engaged in a

ceaseless struggle with nature for our very existence. Unless

we work neither shall we eat. It is not, then, the case that

unless we can live as we choose we will not work but rather
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that as we choose to work so may we live. Every one recog-

nizes the importance of a high standard of living, not only

to the individual and his family, to the community and state,

but to the future of society and the race ; but what it is

important also to recognize is the fact that this is an effect,

not a cause, a thing for which a price has to be paid, a thing

bought with steadfast application, earnest effort, self-re-

straint and self-sacrifice. A high standard of living is a con-

sequence of high productivity and can only be maintained in

a growing community by constantly increasing productivity.

Wages and hours depend not upon the cost of living, but

upon what other people will give you in exchange for what

you make yourself. For good or ill it is not alone upon his

physical exertion but upon his character and conduct that

man's condition depends. Upon the exercise of self-reliance

and forethought, upon a recognition of the need for and the

practice of honest, strenuous, and persevering effort, the future

is conditioned.

With regard to the proper limits to be set to the dura-

tion of toil, while all would welcome a maximum working

day consistent with the healthy existence, home life and

citizenship of the average workmen, yet in the final analysis

the whole destiny of man must rest upon the use made of his

leisure time. It is a sinister experience that a holiday will

fill the hospitals with victims whom months of toil have left

unscathed.

The assertion that ''the right to organize is denied" is a

man of straw, set up to be knocked down. There is no such

denial. What is distrusted in trade-unionism is not its

object ("a continuous association of wage earners for the

purpose of maintaining and improving the condition of their

employment") nor even its devices (''restriction of numbers
and the common rule"), economically unsound as many of

their implications are, but rather its structure and its

methods ; the self-perpetuating governing oligarchy, the cre-

ation of parasitic labor, the lying idle of costly and perish-

able machinery in plant, the dislocation of business enter-

prises, the diversion of orders to other communities and other
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countries, and the absorption in angry quarrels of intellects

which would otherwise be devoted to the further develop-

ment of industry; above all, the reduction to poverty and

semi-starvation of thousands of workmen. The right to work
is the right of every man, and this right, if what Saint Paul

said is true ("But if any provide not for his own and espe-

cially for those of his own house, he hath denied the faith

and is worse than an infidel"), is the first, the most sacred,

and the most inalienable of all. If, as is said, trade-unionism

is to rest upon collective bargaining, and if this implies in its

fullest development compulsory membership, then it menaces

the fundamental rights of citizenship. The justification put

forward for this compulsion is that it is for the good of the

compelled. It is not reassuring to recall that this was the

basis for the religious persecutions of the past, and it is

pointed out that the trade-unions often display the same

intolerance, the same extreme claims for superior rights, and

the same ferocious cruelty that characterized the persecuting

sects.

No society or state may regard with unconcern the growth

within its midst of "secret societies." The "Order of the

Illuminati," and the "Jacobin Clubs" of the French Revolu-

tion and of the "Terror" have their logical successor in the

recent English "Council of Action" seeking to overthrow

government and grasp the reins of power. Only the entire

citizenry can be loyal to a form of government. A particular

class will attach itself to the government only if the govern-

ment confers benefits upon it. It is to the interest of every

citizen that we should have, as our fathers contemplated,

a commonwealth founded upon industry and frugality,

economy and recognition of the rights of those who save

and invest, wait and lead, take risks and responsibilities, as

well as upon those who obey and work with their hands.

"We have difficulty not only in adapting ourselves to our

environment, but in learning to live with each other. It is

important to keep in mind that human nature is little moved
by reason and the intellectvial aspect of the mind; it is not

by these that the sound relations of men are determined,
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but rather, by feeling, emotion, denial and intuition, by

deeply seated preferences and prejudices. No study of social

phenomenon is worth while that does not give due weight

to them all.

One of the worst features of labor organizations is that

they have pursued a course that has weakened the sentiments

of loyalty and as steadily promoted sentiments of antagonism

and which now bid fair, as least in the case of some, to bring

them as a body to an attitude of sedition, and as individuals

to acts of treason. That certainly has been their lamentable

course in other countries.

While the situation is constantly changing, the following

decisions of the Supreme Court of Kentucky state the legal

position

:

A labor union, as such, engages in no business enterprise. It

lias not the power, and does not undertake, to supply employers

with workmen. It does not, and cannot, bind its members to a

sen'ice for a definite, or any period of time, or even to accept the

wages and regulations which it might have induced an employer

to adopt in the conduct of his business. Its function is to induce

employers to establish usages in respect to wages and working condi-

tions which are fair, reasonable and humane, leaving to its members

each to determine for himself whether or not and for what length

of time he will contract with reference to such usages. ... It (the

trade agreement) is just what it on its face purports to be and

nothing more. It is merely a memorandum of the rates of pay and

regulations governing, for the period designated, enginemen em-

ployed on the Chattanooga Division of the company's railway. Hav-

ing been signed by the appellee, it is evidence of its intentions, in

the conduct of its business with enginemen in said division to be

governed by the wages and rules, and for the time therein stipulated,

enginemen in, or entering its service during the time limit, contract

with reference to it. There is on its face no consideration for its

execution. It is, therefore, not a contract. It is not an offer, for

none of its terms can be construed as a proposal. It comes squarely

within the definition of usage as defined in Byrd v. Beall, 150 Ala.

122, 43 So. 749. There the court in defining "usage" refers to an

established method of deaHng, adopted in a particular place, or by

those engaged in a particular vocation or trade which acquires legal

force because people make contracts with reference to it. The

so-called "contract" which a trade-union makes with an employer

or an employer's association is merely a "gentlemen's agreement,"
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a mutual understanding, not enforceable against anybody. It is

an understanding that, when the real labor contract is made between

the individual employer and the individual employee it shall be

made according to the terms previously agreed upon. But there

is no legal penalty if the individual contract is made differently.

To enforce a collective contract would be to deny the individual's

liberty to make his own contract. (Supreme Court of Kentucky.)

271. Open Shop.—It is difficult to understand why, under

this constant and great pressure, the employers were not

early driven into combination for purposes of resistance to

aggression. In 1902 and 1903 there were formed in numer-

ous cities organizations called "Citizens' Alliances," of

which Los Angeles has, perhaps, the most conspicuous pres-

ent example, and of these there are many variations, such as

the "Open Shop Councils," the growth of which has of late

been very rapid in the southwest. A little later there came

into existence for the first time continuous associations of

employers.

If both parties organize to control wages and conditions

of employment, as they become more nearly equal in

strength, we shall enter upon a new phase. Practically

every capitalist and enterpriser has had the experience of

the laborer, knows thoroughly this phase of life in at least

one branch of endeavor, and looks forward to the probability

of his great grandchildren having to make their start from

the same level. Practically no laborer has had the experi-

ence of the capitalist or of the enterpriser, and he usually

conceives a radically wrong picture of their activities, en-

vironment and motives. It is to associations of employers,

therefore, not to labor organizations, that we may look with

hope for practical solutions of the questions involved.

The present position may be indicated by the declaration

of the employers' group at the President's First Industrial

Conference in October, 1919, the declaration of the labor

group at the same conference, the platform adopted by the

United States Chamber of Commerce in July, 1920, and the

16 principles set forth by the United States Railroad Labor

Board in its Decision No. 119, dated April 14, 1921, all of
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which follow. In considering these several declarations the

technical and special significance placed upon some of the

words used must be kept in mind.

Statement of Principles which Should Govern Employment
Relations, Presented at President's First Industrial Con-
ference BY Employer Group, October, 1919.

Sound industrial development must have as its foundation pro-

ductive efficiency, and high productive efficiency requires not only

energy, loj-alty, and intelligence on the part of management and

men, but sincere cooperation in the employment relation, based upon
mutual confidence and sympathy.

This is true of all producing industries, large and small, of the

farming industry as well as the manufacturing. While there are

differences between the different branches of industry which call for

special application of the underlying principles, these principles are

the same in all.

Without efficiency in production, that is to say, without a large

product economically produced, there will be no fund for the pay-

ment of adequate compensation for labor, management and capital,

and high cost of living will inevitably continue. Moreover, without

such efficiency, it will be impossible for American industry success-

fully to compete in foreign markets or with foreign competition

in this countiy. The larger and more effective the production, the

greater will be the return to all engaged in the industry and the

lower the cost of living. The requisite efficiency in production

cannot be secured unless there is effective cooperation between em-

ployer and employee such as is only possible where, with a full

understanding of each other's point of view, management and men
meet upon a common ground of principle and in a spirit of co-

operation based upon good understanding and a recognition of what
is fair and right between the two. Then only can there be that

harmony which will insure the prosperity of those engaged in indus-

try and of all the people.

With full recognition of the vital importance of these conditions,

and with due realization of the great responsibility resting upon
management to secure their practical application in industrial affairs,

we submit the following principles which we regard as fundamentally

sound in the interest of industry, of those emjiloyed or concerned

in industry, and of the people as a whole.

1. Production.—The industrial organization of a productive

agency is an association of management, capital, and labor volun-

tarily established for economic production through cooperative
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effort. It is the function of management to coordinate and direct

capital and labor for the joint benefit of all parties concerned and
in the interest of the consumer and of the community. No employ-
ment relation can be satisfactory or fulfill its functions for the

common good which does not encourage and require management
and men to recognize a joint as well as an individual obligation

to improve and increase the quantity and quality of production to

as great an extent as possible, consistent with the health and well-

being of the workers.

There should be no intentional restriction of productive effort

or outjDut by either the employer or the employee to create an
artificial scarcity of the product or of labor in order to increase

prices or wages; nor should there be any waste of the productive

capacity of industry through the employment of unnecessary labor

or inefficient management.
It is the duty of management on the farms and in industry

and commerce, as far as possible, to procure the capital necessary

for the increased production that is required, and of both manage-
ment and labor to cooperate to promote the use of capital in the

most efficient fashion.

2. The Establishment as a Productive Unit.—Recognizing the

cooperative relationship between management and men essential to

productive efficiency as a prerequisite for national and individual

well-being, the establishment rather than the industry as a whole

or any branch of it should, as far as practicable, be considered as

the unit of production and of mutual interest on the part of

employer and employee. Here, by experimentation and adaptation,

should be worked out and set up satisfactory means for cooperative

relations in the operation of the establishment, with due regard

to local factors.

Each establishment should develop contact and full opportunity

for interchange of view between management and men, through

individual or collective dealing, or a combination of both, or by

some other effective method, always predicated on both sides on

honesty of purpose, fairness of attitude, and due recognition of

the joint interest and obligation in the common enterprise in which

they are engaged.

Mere machinery is not enough for this purpose. There must

also be sympathy and good will, with earnest intent that, whatever

the means employed, they must be effective.

3. Conditions of Work.—It is the duty of the management to

make certain that the conditions under which work is carried on

are as safe and as satisfactory to the workers as the nature of

the business reasonably permits- Every effort should be made to

maintain steady employment of the workers both on their account
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and to increase efficiency. Each establishment should study care-

fully the causes of unemplo3'ment, and individually and in coopera-

tion with other establishments in the same and other industries

should endeavor to determine and to maintain conditions and busi-

ness methods which Avill result in the greatest possible stability in

the employment relation.

4. Wages.—"While the law of supph' and demand must inevitably

play a large part in determining the wages in any industry or in

any establishment at any j^articular time, other conditions must be

taken into account, such as the efficiency of the worker and the

w-age standard of the industiy in the locality. The wage should

be so adjusted as to promote the maximum incentive consistent with

health and well-being and the full exercise of individual skill and

effort. Moreover, the business in each establishment and generally

in industry' should be so conducted that the worker should receive

a wage sufficient to maintain him and his family at a standard of

living that should be satisfactory to a right-minded man in view

of the jDrevailing cost of living, which should fairly recognize the

quantity and quality of his productive effort and the value and length

of his sendee, and reflect a participation on his part in the pros-

perity of the enterprise to which he is devoting his energy.

Many plans are now under consideration for adding to the fixed

wage of the worker, such, for example, as bonus payments, profit-

sharing, and stock ownership. All such jDlans should be carefully

studied in each establishment. It may well be that in many in-

stances the employer and the emi:)loyee could work out an arrange-

ment of such a character to their mutual advantage.

In order that the worker may in his own and the general interest

develop his full earning capacity and command his maximum wage,

it should be a primary concern of management to assist him to

secure emplojonent suited to his abilities, to furnish him incentive

and opportunit}^ for imi^rovement, to provide projDer safeguards

for his health and safetj'. and to aid him to increase the value

of his productive effort.

Where women are doing work equal with that of men under the

same conditions, they should receive the same rates of pay as men
and should be accorded the same opportunities for training and

advancement.

5. Hours of Work.—Hours of work schedules should be fixed

at the point consistent with the health of the worker and his

right to an adequate period of leisure for rest, recreation, home-life,

and self-development. To the extent that the work schedule is

shortened beyond this point, the worker as well as the community

must inevitably pay in the form of a reduced s'tandard of living.

The standard of the work schedule should be the week, var3ing
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as the peculiar requirements of individual industries may demand.

Overtime work should, as far as jDossible, be avoided, and one day

of rest in seven should be provided.

6. Settlement of Disputes.—Each establishment should provide

adequate means for the discussion of all questions and the just

and prompt settlement of all disputes that arise between manage-

ment and men in the course of industrial operation, but there should

be no improper limitation or impairment of the exercise by manage-

ment of its essential function of judgment and direction.

7. Right to Associate.—All men have the right to associate volun-

tarily for the accomplishment of lawful purposes by lawful means.

The association of men, whether of employers, employees, or others,

for collective action or dealing confers no authority and involves

no right of compulsion over those who do not desire to act or deal

with them as an association. The arbitrary use of such collective

power to coerce or control others without their consent is an in-

fringement of personal liberty and a menace to the institutions of

a free people.

8. Responsibility of Associations.—The public safety requires

that there shall be no exercise of power without corresponding

responsibility. Every association, whether of employers or em-
ployees, must be equally subject to public authority and legally

answerable for its own conduct or that of its' agents.

9. Freedom of Contract.—With the right to associate recognized,

the fundamental i^rinciple of individual freedom demands that every

person must be free to engage in any lawful occupation or enter

into any lawful contract as an employer or an employee, and be

secure in the continuity and rewards of his effort. The freedom

of a man to work is as sacred as is his freedom to religious worship

and must not be subject to restriction or menace.

The only qualification to which such liberty of contract is subject

lies in the power of the state, within limits imposed by the constitu-

tion, to regulate in the public interest, for example, for the promo-

tion of health, safety, and morals.

10. The Open Shop.—The principles of individual liberty and
freedom of contract, upon which our institutions are fundamentally

based, require that there should be no interference with the "open

shop," that is, the shop in which membership or non-membership

in any association is not made a condition of employment. While

fair argument and persuasion are permissible, coercive methods

aimed at turning the "open shop" into a "closed union" or "closed

non-union shop" should not be tolerated.

There should be no denial of the right of an employer and his

workers voluntarily to agree that their relation shall be that of

the "closed union shop" or of the "closed non-union shop." But
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the right of the employer and his men to continue their relations

on the principle of the "open shop" should not be denied or ques-

tioned. No employer should be required to deal with men or groups

of men who are not his employees or chosen by and from among
them.

Under the organization of the "open shop" there is not tlie same
opportunity for outside interference on the part of other interests

to prevent close and harmonious relations between employer and
employee. Their efforts to continue to secure such harmonious
relationship are not complicated to the same extent by inter\'ention

of an outside interest which may have aspirations and plans of its

own to promote, which are not necessarily consistent with good
relations in the shop.

11. The Right to Strike or Lockout.—In the statement of the

principle that should govern as to the right to strike or lockout,

a sharp distinction should be di'awn between the employment rela-

tions in the field (a) of the private industry, (b) of the public

utility service, and (c) of government employment, federal, state,

or municipal. In all three there are common rights and obligations,

but in so far as the right to strike or lockout is concerned, the

nature of the government sei*viee and public utility operations re-

quires that they should be considered from a somewhat different

point of view than private industr3^

In private industry the strike or the lockout is to be deplored;

but the right to strike or lockout should not be denied as an ultimate

resort after all possible means of adjustment have been exhausted.

Both employers and employees should recognize the seriousness of

such action and should be held to a high responsibility for the same.

The statement that the right to strike or lockout should not be

denied does not cover the matter of the sjTiipathetie strike or lock-

out, where for mere purposes of coercion there is a combination

deliberately inflicting injury uj^on parties against whom the as-^

sailants have no grievance, for the purpose of accomplishing an

ulterior result. The sjTnpathetic strike is indefensible, anti-social,

and immoral. The same may be said of the black list, the boycott,

and also of the sjTnpathetie lockout.

In public utility sendee the public interest and welfare must

be the paramount and controlling consideration. Modern social

life demands the uninterrupted and unimpaired operation of such

service, upon which individuals and communities are as dependent

as is human life on the uninterrupted circulation of the blood. The

state should, therefore, impose such regulations as will assure con-

tinuous operation, at the same time providing adequate means for

the prompt hearing and adjustment of complaints and disputes.

In government employment the orderly and continuous adminis-
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tration of governmental activities is imperative. A strike of govern-

ment employees is an attempt to prevent the operation of govern-

ment until the demands of such employees are granted, and cannot

be tolerated. No public servant can obey two masters; he cannot

divide his allegiance between the government which he serves and
a private organization which, under any circumstances, might ob-

ligate him to suspend his duties or agrees to assist him morally

or financially if he does. Social self-defense demands that no com-
bination to prevent the operation of government be permitted. The
right of government employees to be heard and to secure just

redress should be amply safeguarded.

12. Training.—Practical plans should be inaugurated in industry

and outside of it for the training and upgrading of industrial

workers, their proper placement in industry, the adoption and
adaptation of apprenticeship systems, the extension of vocational

education, and such other adjustments of our educational system

to the needs of industry as will prepare the worker for more effective

and profitable service to society and to himself.

The foregoing is limited to a statement of principles. Only
casual reference has been made to methods by which such principles

may be carried into effect. The problems are so serious and difficult

that such methods must be worked out by the individual establish-

ments in conjunction with their employees and by industry as a
whole.

Propositions Presented at President's First Industrial Con-
ference BY Labor Group, October, 1919.

This conference of repi-esentatives of the public, of the employers,

and business men, and of labor, called by the President of the

United States, hereby declares in favor of the following:

1. The right of wage earners to organize in trade and laboi

unions for the protection and promotion of their rights, interests,

and welfare.

2. The right of wage earners to bargain collectively through

trade and labor unions with employers regarding wages, hours of

labor, and relations and conditions of employment.

3. The right of wage earners to be represented by representatives

of their own choosing in negotiations and adjustments with em-
ployers in respect to wages, hours of labor, and relations and condi-

tions of employment.

4. The right of freedom of speech, of the press, and of as-

semblage, all being responsible for their utterances and actions.

5. The right of employers to organize into associations or group^
to bargain collectively through their chosen representatives in respect
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to wages, hours of labor, and relations and conditions of employ-

ment.

6. The hours of labor should not exceed eight hours per day.

One day of rest in each week should be observed, j^referably Sunday.

Half lioliday on Saturday should be encouraged.

Overtime beyond the established hours of labor should be dis-

eoiiraiied, but when absolutely necessary should be paid for at a

rate not less than time and one-half.

7. The right of all wage earners, skilled and unskilled, to a

living wage is hereby declared, which minimum wage shall insure

the workers and their families to live in health and comfort in

accord with the concepts and standards of American life.

8. Women should receive the same pay as men for equal work
performed. Women workers should not be permitted to perform

tasks disi3roi3ortionate to their physical strength or which tend to

impair their potential motherhood and prevent the continuation of

a nation of strong, health}', sturdy and intelligent men and women.
9. The sei'vices of children less than 16 years of age for private

gain should be prohibited.

10. To secure a greater share of consideration and cooperation

to the workers in all matters affecting the industry in which they

are engaged, to secure and assure continuously improved industrial

relations between emjDloyers and workers, and to safeguard the

rights and principles hereinbefore declared, as well as to advance

conditions generally, a method should be provided for the systematic

review of industrial relations and conditions by those directly con-

cerned in each industry.

To this end there should be established by agreement between

the organized workers and associated employers in each industry a

national conference board consisting of an equal number of repre-

sentatives of employers and workers, having due regard to the

various sections of the industry and the various classes of workmen
engaged, to have for its object the consideration of all subjects

affecting the progress and well-being of the trade, to promote efiS-

ciency of production from the viewpoint of those engaged in the

industry, and to protect life and limb, as well as safeguard and
promote the rights' of all concerned within the industry.

With a further view of providing means for carrying out this

policy, the federal government, through its Department of Labor,

should encourage and promote the formation of national conference

boards in the several industries where they do not already exist.

Still further to encourage the establishment of these national con-

ference boards in each industry these conference boards should be

urged, whenever required, to meet jointly to consider any proposed

legislation affecting industries, in order that employers and workers
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may voluntaily adopt and establish such conditions as are needful,

and may also counsel and advise with the government in all indus-

trial matters wherever needful legislation is required.

The federal government should also undertake to extend the

functions of the Department of Labor to ascertain and provide

adequate information and advice to the several national conference

boards on all matters affecting the life, health, and general welfare

of the wage-earners within such industries.

11. The flow of immigration should at no time exceed the nation's

ability to assimilate and Americanize the immigrants coming to our

shores, and at no time shall immigration be permitted when there

exists an abnormal condition of unemployment.

By reason of existing conditions we urge that all immigration

into the United States be prohibited at least until two years after

peace shall have been declared.

Principles Underlying the Employment Relations, Adopted by
THE Chamber of Commerce of the United States, June,

1920.

I. The Employment Relation

Every person possesses the right to engage in any lawful business

or occupation and to enter, individually or collectively, into any

lawful contract of employment, either as employer or employee.

These rights are subject to limitation only through a valid exercise

of public authoi'ity.

II. The Open Shop

The right of open-shojj operation, that is, the right of employer

and employee to enter into and determine the conditions of employ-

ment relations with each other, is an essential part of the individual

right of contract possessed by each of the parties.

III. Right of Association

All men possess the equal right to associate voluntarily for the

accomplishment of lawful purposes by lawful means. The associa-

tion of men, whether of employers, employees or others, for collective

action or dealing, confers no authority over, and must not deny

any right of, those who do not desire to act or deal with them.

IV. Responsihility of Combinations

The public welfare, the protection of the individual, and sound

employment relations require that associations or combinations of
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employers or employees, or both, must equally be subject to the

authority of the state and legally responsible to others for their

conduct and that of their agents.

V. Obligation to Secure Production

To develop, with due regard for the health, safety and well-being

of the individual, the required output of industry is the common
social obligation of all engaged therein. The restriction of pro-

ductive effort or of outi^ut by either employer or employee for the

purpose of creating an artificial scarcity of the product or of labor

is an injury to society.

VI. Wages and Management

The wage of labor must come out of the product of industry

and must be earned and measured by its contribution thereto. In

order that the worker, in his own and the general interest, may
develop his full productive capacity, and may thereby earn at least

a wage sufficient to sustain him upon a jDroper standard of living,

it is the duty of management to cooperate with him to secure con-

tinuous employment suited to his abilities, to furnish incentive and

opportunity for improvement, to provide proper safeguards for his

health and safety and to encourage him in all practicable and reason-

able ways to increase the value of his j^roductive effort.

VII. Hours of Labor

The number of hours in the work day or week in which the

maximum output, consistent with the health and well-being of the

individual, can be maintained in a given industry should be ascer-

tained b}' careful study and never should be exceeded except in

case of emergency, and one day of rest in seven, or its equivalent,

should be provided. The reduction in working hours below such

economic limit, in order to secure greater leisure for the individual,

should be made only with full understanding and acceptance of the

fact that it involves a commensurate loss in the earning power of

the workers, a limitation and a shortage of the output of the indus-

try, and an increase in the cost of the product, with all the neeessaiy

effect of these things ujDon the interests of the community and the

nation.

VIII. Adjustment of Private Employment Relations

Adequate means satisfactory both to the emploj-er and his em-

ployees, and voluntarily agreed to by them, should be provided for

the discussion and adjustment of emplo3Tnent relations and the just
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and prompt settlement of all disputes that arise in the course of

industrial operation.

IX. Dealing Through Representatives

When, in the establishment or adjustment of emjDloyment rela-

tions, the employer and his employees do not deal individually, but

by mutual consent, such dealing is conducted by either party through

representatives, it is proper for the other party to ask that these

representatives shall not be chosen or controlled by, or in such

dealing in any degree represent, any outside group or interest in

the questions at issue.

X. Community of Interest

The greatest measure of reward and well-being for both employer

and emj^loyee and the full social value of their service must be

sought in the successful conduct and full development of the par-

ticular industrial establishment in which they are associated. In-

telligent and practical cooperation based upon a mutual recognition

of this community of interest constitutes the true basis of sound

industrial relations.

XI. Government Employment

The state is sovereign and cannot tolerate a divided allegiance

on the part of its servants. While the right of government em-

ployees—national, state or municipal—to be heard and to secure

consideration and just treatment must be amply safeguarded, the

community welfare demands that no combination to prevent or im-

pair the operation of government or of any government function

shall be permitted.

XII. Public-Service Employment

In public-service activities the public interest and well-being

must be the paramount and controlling consideration. The power
of regulation and protection exercised by the state over the corpora-

tion should properly extend to the employees in so far as may
be necessary to assure the adequate, continuous and unimpaired

operation of public-utility service.

Principles to Govern Relations Between Railroad Companies
AND their Employees, as Set Forth in U. S. Railroad

Labor Board Decision No. 119.

1. An obligation rests upon management, upon each organization

of employees, and upon each employee to render honest, efficient

and economical service to the carrier serving the public.
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2. The spirit of cooperation between management and employees

being essential to ellicient operation, both parties will so conduct

themselves as to promote this spirit.

3. Management having the responsibility for safe, efiicient and
economical operation, the rules will not be subversive of necessary

discipline.

4. The right of railway employees to organize for lawful objects

shall not be denied, interfered with or obstructed.

5. The right of such lawful organization to act toward lawful

objects through representatives of its own choice, whether employees

of a particular caiTier or otherwise, shall be agreed to by manage-

ment.

6. No discrimination shall be practiced by management as be-

tween members and non-members of organizations or as between

members of different organizations, nor shall members of organiza-

tions discriminate against non-members or use other methods than

lawful persuasion to secure their membership. Espionage by car-

riers on the legitimate activities of labor organizations or by labor

organizations on the legitimate activities of carriers should not be

practiced.

7. The right of employees to be consulted prior to a decision

of management adversely affecting their wages or working conditions

shall be agreed to by management. This right of participation

shall be deemed adequately complied with, if and when the represen-

tatives of a majority of the employees of each of the several classes

directly affected shall have conferred with the management.

8. No employee should be disciplined without a fair hearing by
a designated officer of the carrier. Suspension in proper cases

pending a hearing, which shall be prompt, shall not be deemed a

violation of this principle. At a reasonable time prior to the hearing

he is entitled to be apprised of the precise charge against him. He
shall have reasonable opportunity to secure the presence of necessary

witnesses and shall have the right to be there represented by a

counsel of his choosing. If the judgment shall be in his favor, he

shall be compensated for the wage loss, if any, suffered by him.

9. Proper classification of employees and a reasonable definition

of the work to be done by each class for which just and reasonable

wages are to be paid is necessary, but shall not unduly impose

uneconomical conditions upon the carriers.

10. Regularity of hours or days during which the employee is

to serve or hold himself in readiness to sen-e is desirable.

11. The principle of seniority long applied to the railroad service

is sound and should be adhered to. It should be so applied as not

to cause undue impairment of the service.

12. The board approves the principle of the eight-hour day, but
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believes it should be limited to work requiring practically continuous

application during eight hours. For eight hours' pay eight hours'

work should be performed by all railroad employees except engine

and train service employees, regTilated by the Adamson Act, who
are paid generally on a mileage basis as well as on an hourly basis.

13. The health and safety of employees should be reasonably

protected.

14. The carriers and the several crafts and classes of railroad

employees have a substantial interest in the competency of appren-

tices or persons under training. Opportunity to learn any craft

or occupation shall not be unduly restricted.

15. The majority of any craft or class of employees shall have

the right to determine what organization shall represent members
of such craft or class. Such organization shall have the right to

make an agi^eement which shall apply to all employees in such

craft or class. No such agreement shall infringe, however, upon

the riglit of employees not members of the organization representing

the majority to present grievances either in person or by represen-

tatives of their own choice.

IG. Employees called or required to report for work, and report-

ing but not used, should be paid reasonable compensation therefor.

272. Parasitic Labor.—This ''making jobs" which or-

ganized labor has sought to effect in numerous ways has as

its motive a general elimination of unemployment, with the

general purpose of furnishing work for the idle and the selfish

purpose of avoiding competition for work by the idle. It is,

however, a fallacy and it is difficult to see how this fallacy

can be so long and so generally accepted by so intelligent a

body as the railroad workers. The employment of labor is

dependent in the last analysis upon efficient production. To

fancy that more work is provided by employing more men
to do the same work is like fancying that the man who has

four quarters has more money than the man who has a dollar

bill. Reduction of output and another popular device, reduc-

tion of hours, as means of making more jobs and reducing

unemployment, have been universally condemned by com-

petent writers. John Rea says

:

It cannot make any serious impression on the unemployed. Yet

that is the very benefit which seems to be most ardently and con-

fidently expected. Underneath this form of the fallacy . . . there



710 MEN—SECOND SECTION

lives the idea that there exists some force able to keep up the normal
eonsumptiou of society after its normal production is allowed to

fall. But the only thing able to keep up the normal consumption

of society, and the only thing able to keep up the normal consump-
tion of individuals, is their means of paying for it, their means of

employing labor to supply it, and, Avhcn their means fail, society

like individuals must simply go without and cannot emjDloy more
labor.

In discussing the relation of reductions in work hours to

unemployment following the Armistice, Mr. Lloyd George

said:

There is a theory that one way of providing emplo3rment is by
reducing the hours of labor, and that there will be enough work
to go round at the same wages. Reduce the hours of labor to w^hat

is legitimate and what is fair and possible, but to reduce them merely

in order to create employment for exactly the same wages is the

one way to make unemployment over the whole country. I should

have thought that stood to reason; it is really so elementary. It

increases the cost of a particular commodity which a trade is pro-

ducing, that commodity is an ingredient in something else; if you

put up the price you diminish the purchasing capacity, and if you

diminish the purchasing capacity you diminish employment.

And this may be said of every device to make jobs

whether it be by diminishing output, preventing doublehead-

ing, putting on a third brakeman, or others that are familiar.

It has been suggested that "a more constructive policy would

be to seek a better adjustment of industrial effort, so that

every worker may be employed where he is most needed, sea-

sonal fluctuations may be reduced as far as possible, and the

means of distributing finished products more nearly per-

fected."

273. Strikes.—Perhaps the most serious interruption in

the past to continuity of employment has come from strikes.

Contrary to the statements carelessly made, few railroad offi-

cers have suffered in any way from strikes in which their com-

panies have been concerned; many, indeed, have found here

opportunities for advancement. There are men still living

and some still in the service who were conspicuous in the

strike on the Missouri Pacific Lines in 1886, others in the
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strike on the Chicago, Burlington & Quincy R. R. in 1888,

and still others in the general strike in 1894. During the

score of years prior to 1914, the world appeared to have

made great progress toward bringing about a lasting peace

between the nations. In the beautiful building at The Hague,

conferences reached agreement upon measures for arbitration

and took measures to bind the nations to observe limitations

in the interest of humanity should arbitration fail. Then

broke out the most disastrous war in history. We have been

exceedingly fortunate in that for 26 years we have enjoyed

in the employment relations upon the railroads a measurable

degree of peace. Arbitration broke down with the refusal

of the "Big Four" Brotherhoods to submit their grievances

to such settlement in August, 1916, and the abandonment of

the principle by President Wilson. President Wilson urged

upon congress the plea of public necessity and secured the

passage of the "Adamson Act." A man of quick imagination

and mercurial morals, he lacked that sense of perspective

without which no man is safe in high places. Nor did he

possess those long traditions of Americanism, without which

no man can adequately represent the republic. Under the

Transportation Act of February 28, 1920, the control of wages

is now vested in the United States Railroad Labor Board.

A review of the more important strikes of former years

may not be without a useful purpose. In considering them

it is well to keep in mind the assertion of the United States

Supreme Court in the Debs case that "it is a lesson which

cannot be learned too soon or too thoroughly that under this

government of and by the people the means of redress of

all wrongs are through the courts and at the ballot-box, and

that no wrong, real or fancied, carries with it any legal war-

rant to invite as a means of redress the cooperation of a mob,

with its accompanying acts of violence."

274. The Strike of 1877.—The panic of 1873 was followed

by five or six years of general stagnation in business. The

fall in prices was accompanied by a reduction of wages in

all lines of industry, including those of railroad employees,

generally in amounts of ten per cent but in some cases of
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20 per cent. When the feeling became general that tlie hard

times were at an end the employees began to present demands

for an increase in pay or the restoration of their former rates

of wages, the general statement of grievances differing as the

conditions differed on the several roads. The feeling of dis-

content and unrest grew in all classes of railway labor, but it

was most prominent among the brakemen and firemen. The

etorm finally broke out on July 16, 1877, at Martinsburg,

W, Va., on the Baltimore and Ohio Railroad, and rapidly

spread to all parts of the country. Traffic was everywhere

interrupted and great disorder prevailed, the most conspicu-

ous and destructive violence being at Pittsburgh. The

strike there had begun by freight crews refusing to go out

with their trains. The reason for the strike given to the

officers of the Pennsylvania Railroad was an order under

which eastbound freight trains were doubled up on the Pitts-

burgh Division, two engines being attached to the combined

train, which was then run with one conductor and one brake-

man. The men gathered in large numbers at the East Liberty

Stock Yards and compelled all freight trains to stop. On
July 21, the strike culminated in violence and extensive de-

struction of railroad property. On the same day the first

detachment of militia arrived from Philadelphia and under-

took to clear the crossing near the roundhouse. They en-

countered violent resistance and upon being stoned finally

fired on the mob, killing and wounding a number. The Pitts-

burgh militia were driven off and the Philadelphia militia

sought shelter in the roundhouse. The mob destroyed the

property of the company, setting fire to the station, round-

house and freight depot, many cars loaded and empty and
about 100 locomotives. The value of the property destroyed

amounted to about $6,000,000, the greater part of which was
finally recovered from Allegheny County through suits at

law.

On the Pennsylvania Railroad the strike began on July

19; the culminating disorder and the arrival of the militia

occurred on July 21 ; the strike was suppressed about July 27

and there was a general resumption of traffic on August 1.
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On other lines in the country, the dates were not very dif-

ferent.

275. Strike on the Missouri Pacific and Leased Lines, 1886

{Martin Irons Strike).—On March 6, 1886, many of the

employees of the Missouri Pacific and leased and operated

lines, without previous notice or the presentation of any

grievance, stopped work and refused to perform their duties,

only stating to their several foremen that they had received

orders from the Executive Officers of the Knights of Labor

to stop work on account of the action of the Texas and Pacific

Railway in discharging an employee named C. A. Hall.

At this time, the severance of the Texas and Pacific from

the Missouri Pacific was complete, the United States Court

having taken possession of the former for tlie benefit of its

creditors; and at the time of the outbreak of the strike it

was operated by the receivers, so the anomaly was presented

of a strike without a redressable grievance.

The strikers immediately commenced interference with

tlie movement of trains, uncoupling cars, disabling locomotives

and other machinery, and by threats and intimidation pre-

vented those who wished to work from doing so. On March

13, a petition was filed in the circuit court of the city of St.

Louis asking for an injunction against interference witli

traffic. The injunction was issued and similar action was

taken in the courts of all the states through which the lines

of this railway system pass. The Missouri Pacific Railway

adopted the policy of using all the machinery of the law to

secure the protection of the authorities where traffic was in-

terrupted. The acute period of the strike lasted 23 days.

On April 7, the company had in its employ, in all depart-

ments, 71 per cent of the number employed on March 6, when
the strike began. This number was found to be entirely suffi-

cient to operate the road, in view of the general falling off

in business as a result of the strike. About 600 of the strikers

returned to work and were accepted by the company. The

total number of men who went out on strike was 3770.

Strike began March 6.

TrafTic generally resumed Mareli 29.

Strike formally ended May 4.
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276. Strike on the Philadelphia and Reading Railway,

1S87.—It is rather difficult to understand the strike or series

of strikes on the Reading road at this time. The newspaper

reports of that date give very highly colored accounts of the

strike and the amount of damage done. The Philadelphia

and Reading Railway Company had a proprietary interest in

a number of coal companies, and there is a tendency to confuse

the strike of the miners with that of the railroad employees

whereas they were separate and distinct.

Durmg the year 1887, a general organization of all em-

ployees on this road as well as the miners of the proprietary

companies was formed. Trainmen, engineers, firemen and

miners all joined the Knights of Labor. In his letter to Lee,

of February 2, 1890, T. V. Powderly said: "The men on the

Reading Railway actually controlled the entire management

and had everything their own way. ... It was no uncommon
thing for them to stop a down train on the main track and

talk to an up train in order to settle some little matter."

The employees in charge of switching engines at Port

Richmond refused to handle freight consigned to the Phila-

delphia Grain Elevator Company, giving as a reason that the

Elevator Company did not employ Knights of Labor, Five

engine crews were discharged for refusing to handle this

freight, and the K. of L. leaders ordered a strike on account

of their discharge. About 2500 men left the service, and

their places were quickly filled. The K. of L. nominally

maintained a strike for over a month, holding out in hopes

of arbitration.

The four days represent the crucial period of the strike,

according to the statement of President Corbin, The ties that

bound the members to their organization proved to be very

weak; a small number of yardmen would strike in one place,

and by the time the yardmen had struck in another place

the first strikers were ready to return to work. The strike

of the miners occurred during the month of January, and

was much more serious than the strike of the railway em-

ployees.

Strike began December 24.

Acute period ended December 27.
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277. Strike on the Chicago, Burlington and Quincy Rail-

road, 1888.—In the latter part of February, 1888, there was

a strike of engineers and firemen of the C. B. & Q. R. R.

While both the Brotherhood of Locomotive Engineers and the

Brotherhood of Locomotive Firemen and Enginemen were in-

volved, it was especially a strike of the B. of L. E. As the

older and stronger of the two organizations, it took the initia-

tive and the B. of L. F. & E, was forced to follow.

The main demands involved in this strike were a uniform

rate of pay per mile run, regardless of other conditions, and

the abandonment of the system of wages based upon classify-

ing the men in accordance with length of service; a reversal

of the policy of the order which had maintained a strike on

the Pennsylvania Lines to secure such classification. This

equalization of the rates of pay consisted in making the lower

equal to the higher. While advocating the abolition of one

system of classification, with singular inconsistency the

stri]-ers were willing to accept a classification based upon the

grade of engine operated. The brotherhood made other de-

mands of a very radical nature, namely, that all brotherhood

men should be passed free, and that no examinations as to

intelligence, understanding of rules, color blindness, etc.,

should be made unless agreed to by the brotherhood.

The brotherhood overestimated the strength of its posi-

tion; they believed it would be impossible to fill their places.

Many of the places were filled by Knights of La,bor who had

been employed on the Reading and had tliemselves been re-

placed by B. of L. E. members. The management was greatly

embarrassed by the antagonism of rival lines and the attitude

of Judge Gresham, of the U. S. Circuit Court, and his Re-

ceiver, General McNulta, of the Wabash, in dodging their

responsibilities, both gentlemen having certain political

aspirations.

The cost of this strike to both sides was heavy; the com-

pany not only lost a great deal of property by acts of the

mob, but its traffic was seriously affected during nearly the

whole of the year. Nearly all the strikers lost their positions

:

many saw the accumulations of years of hard labor disappear
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in a moment, reducing their families to poverty, and a large

number never again secured railway employment.

Strike began, about February 25.

Sufficient new force secured March 6.

Strike of C. B. & Q. switchmen March 27.

Places of switchmen filled March 31.

278. St7-ike on the New York Central mid Hudson River

Eailroad, 1890.—At no time during this strike was there an

entire cessation of trafific. Passenger traffic was partially

interrupted for three days. The nominal duration was about

six weeks, but no specific date for its termination can be

given. It was not confined to any one class of employees but

was dictated by the Knights of Labor, which enrolled mem-
bers from all classes of labor. Preceding the strike, this

organization had made rapid strides in membership along

the lines of the New York Central. Previous to the principal

strike, which occurred in August, there were several minor

strikes of employees of the Central, but none was important

and all were settled within a few hours.

There had been considerable correspondence between the

Master Workman of District Assembly No. 246, Knights of

Labor, W. G. Lee, and Grand Master Workman T. V.

Powderly; Powderly very sensibly advised against a strike,

but, as the" correspondence shows, the members had been

recruited very largely from the lower strata of employees

and it was this class, according to Mr. Powderly, that caused

the trouble. On August 8, between 4500 and 5000 men on

the line between New York and Buffalo went out. The as-

signed reason was the discharge of 78 employees for cause.

When pressed for a reason in each case, by the investigating

committee, various reasons were assigned, but they were all

very general. The Knights claimed the men were discharged

for membership in the order. It would probably be correct

to say that a majority were discharged, not for membership

in the order, but for "pernicious activity" as agitators.

It would be ditficult to establish any acute period during
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this strike. The number of employees who lost their positions

was from 3500 to 4000.

Strike began August 6, 1890.

Strike broken at New York end August 12, 1890.

Strike broken at Albany end August 16, 1890.

Traffic entirely resumed by August 25, 1890.

279. Yard Strike at Buffalo, N. Y., 1892.—The yard

brakeman and conductors (members of the Switchmen's

Union) in the employ of the Erie, the Lehigh Valley and

the Buffalo Creek Railroads struck on the night of August

11, for increased pay. Their action was soon followed by

incendiarism and violence which destroyed about $100,000 of

railway property. The strikers disclaimed complicity with

these acts, but inside information indicated that violence had

been discussed at a meeting of the S. M. B. & A. A. Before

the public had any knowledge of the merits of the strike, fires

had been started among the freight cars of the roads af-

fected and both passenger and freight trains were derailed.

On Monday, August 14, 40 green deputy sheriffs surren-

dered to the mob, and the local militia were called out. In-

coming passenger trains were stopped by the strikers and

searched, and any suspected of being new workmen were

driven away. At Sayre, Penn., on August 15, 50 switchmen

struck and the sheriff was resisted in his efforts to protect

the movement of trains. On the 16th, the switchmen struck

on the New York Central, the Lake Shore, West Shore, B. R.

& P., W. N. Y. & P. and Nickel Plate roads. The strike on

the New York Central caused only a partial cessation of

traffic, but on the other roads freight movement came prac-

tically to a standstill. On the 16th and 17th, the police and

militia guarded the railroad property at Buffalo and vicinity.

During the evening of the 16th, the mob threw stones and

missiles at the police and militia but was finally driven off

by free use of clubs and bayonets.

The roads easily found enough new men to handle the

cars but did not dare to put them to work until assured of

ample military protection. They were well supported by the



718 MEN—SECOND SECTION

state and local authorities. On one day 100 men were sent

to jail by the Buffalo police court for acts of lawlessness. By
Saturday, August 20, there were 8000 of the state militia on

the ground. The total number of men on strike at Buffalo

was about 650.

The essential grievance of the strikers was that the wages

paid at Buffalo while higher than those paid for the same

labor elsewhere in the State of New York were less than the

"Chicago scale." The Lake Shore and the Nickel Plate paid

their men slightly more than the Buffalo rate, but 10 per cent

less than the "Chicago scale." On May 20, the legal ten-

hour day went into effect ; the rate per hour continued the

same while the men expected that they would receive the same

pay for a ten-hour day that they had received for an eleven-

hour day. Frank Sweeney was the leader of the switchmen;

his attempt to involve the other brotherhoods in a sympathetic

strike failed.

Strike began August 11.

Acute period ended August 21.

Strike formally closed about September 1.

280. Stnke of the BroilierJiood of Locomotive Engineers

on the Toledo, Ann Arbor & North Michigan Railroad, 1893.

—The newspaper records of the time indicate that the acute

period of the strike lasted about four days, but traffic was

interrupted more or less for 90 days. The long interruption

of traffic was due in part to the boycott of Ann Arbor freight

by employees of connecting lines. President Ashley and

Chief Arthur agreed to leave the grievance to Kirkby, Rail-

road Commissioner of the State of Ohio ; and Kirkby decided

that the strikers should not be taken back into the service

except when vacancies should occur. Arthur promptly re-

pudiated the decision, saying that Kirkby had misrepresented

the facts. The strike was never formally declared off, the

men being discharged and new men hired in their places.

The principal interest in this strike lies not in the acts

of the strikers, but in the judicial decisions arising on ac-

count of the attempt of the employees of other roads to boy-
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cott Ann Arbor freight. Arthur had threatened a boycott

and the Ann Arbor road, to be prepared for it, secured from

the United States Court at Cleveland, an order enjoining va-

rious connecting lines from discriminating against Ann Arbor

freight. The order was based on section 3 of the Interstate

Commerce Act. Later freight of this road was boycotted by

certain employees of the Lake Shore & Michigan Southern

Road, at the instigation of Chief Arthur and Chief Sargent.

Seven of these men were arrested for contempt of court under

the provisions of the law as contained in section 10 of the

Interstate Commerce Act; of the men who were arrested,

those who had resigned their positions were released, but one

employee who had not resigned and had refused to handle

this freight while still in the service of the company was

fined $50. This was a far-reaching precedent, and excited

much discussion at the time. Later an order was entered

restraining Chief Arthur and Chief Sargent ''from issuing,

promulgating or continuing in force any rule or order of

any kind . . . which should require an employee to refuse

any freight in course of transportation from one state to an-

other" to and from the Ann Arbor; and in case they had

already issued such orders,
'

' they and each of them are hereby

required and commanded to recall and rescind them."

Strike began March 8.

Acute period March 12,

Strike formally closed about June 8.

281. Strike on the Lehigh Valley Railroad, 1893.—The

men who entered upon the strike were engineers, firemen,

conductors, brakemen and telegraphers; each class belonging

to its own brotherhood. The cause assigned by the brother-

hoods was that the Lehigh Valley had not kept an agreement

made when this road was a part of the Philadelphia and

Reading, from which it had meantime been separated. The

company stood ready to deal directly with its employees and to

listen to any grievance presented, but it declined to receive

general committees representing all the various classes in

railway service; saying that a locomotive engineer could not
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fairly represent the telegraphers, and vice versa. It declined,

further, to recognize any labor organization.

The only real grievance appeared to be that the

management refused to recognize the brotherhoods in any

way. The number of men who entered into the strike was

about 2000. On November 18 the classes of employees named

above went on strike. As the strike involved all trainmen

it was difficult to continue to move trains. Passenger trains

were run irregularly, but freight traffic was almost stopped.

New men who were employed to take the strikers' places

were driven from the work. Several employees were killed

while performing their duties.

The boards of arbitration of the States of New York and

New Jersey offered their services but they were refused;

finally, they submitted a proposition which was adopted;

namely, as many of the old employees as should be needed to

fill existing vacancies should be taken back into the service

without any prejudice on account of their connection with

the strike or their membership in any labor organization. The

company further agreed to receive committees of employees

representing the men in their particular line of service.

The damage done to the property of the road by the

strikers was about $77,000; the damage due to loss of traffic

was about $500,000. Of the men who went out on strike, it

was estimated that about one-half were reemployed.

Strike began November 18.

Strike declared off December 6.

282. Stnke of the American Railway Union, 1894 {The

Dehs Strike).—It was estimated that the number of men on

strike in Chicago and its immediate vicinity was 8700, the

number on strike on roads having their terminals in Chicago

was 18,000, and the total number of railroad employees in-

volved throughout the country was 21,000. Of these it is

estimated that at least 15,000 permanently lost their places.

In all strikes the loss of position falls with greatest severity

upon the older men, the firemen and brakemen taking the
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places of the engineers and conductors, who permanently lose

their employment.

This strike was engineered by the American Railway

Union, of which Eugene V. Debs and George W, Howard
were the promoters. Debs had attained some political promi-

nence and he had gained some notoriety in the Brotherhood

of Locomotive Firemen. Early in 1893, he set about the

organization of the American Railway Union. His purpose

was to include in the order all branches of railway service

throughout the country, and thus create a powerful weapon

to coerce the railway corporations; his aspirations were far-

reaching and his ultimate object a socialistic government

owning and operating all railroads and telegraphs. Having

won a victory on the Great Northern Railway, he waited for

a favorable moment to launch his plan, and mistook the

trouble between the Pullman Company and its employees for

a great strategic opportunity. Debs, who had been organiz-

ing lodges among the shop employees of the Pullman Com-

pany, stepped in and proposed that no Pullman ears should

be run on any road in the country until the owners consented

to arbitration. He thought he would enlist the sympathy

of the public by taking up the cause of these employees and

thus conceal the socialistic nature of his "Union." There

is a comprehensive article by Ernest Hecht in the July, 1897,

Proceedings of the International Railway Congress on the

dispute between the Pullman Company and its employees.

So long as the public suffers no personal inconvenience

from a strike, it is prone to sympathize with the strikers, or

at least to be indifferent to the rights of the railway corpora-

tions. In this case, however, the inconvenience and suffering

incident to stoppage of traffic along the lines of the great

common carriers were brought home to thousands of families

;

this, together with the strikers' absolute disregard of property

rights, laid bare the purpose of this labor organization. The

results of this strike exercised a salutary influence upon pub-

lic sentiment and also ujion labor organizations for a long

time thereafter. In calling out United States troops to pre-

vent interference with interstate commerce, President Cleve-
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land gave splendid evidence of devoted courage, and estab-

lished federal supremacy against disorder, both invaluable

precedents.

Strike of switchmen on I. C. R. R June 26.

Strike became general June 27.

First arrival of national troops July 4.

Traffic generally resumed July 9.

Strike formally declared off by A. R. U August 4.

It will be noted that two of these strikes—the Martin

Irons strike on the Missouri Pacific Railroad in 1886, and

the Eugene V. Debs general strike of 1894—were sympathetic

strikes to use the control of transportation on one road to

force concessions regarding wages or conditions of employ-

ment on another road or in a manufacturing industry. Not

alone the cost, both in loss of wages to the men and loss of

the revenues to the companies, but the disorder and collapse

of local government were thrown into high relief ; among the

results, the organizations became less eager to resort to strikes,

the companies sought in every way to avoid them, and the

communities sought other means of settling differences. Those

most in favor were mediation and conciliation, and where

these failed provisions were made for arbitration. On June

1, 1898, Congress passed the ''Erdman Act," which was sub-

sequently superseded on July 15, 1913, by the "Newlands

Act," providing machinery to further these ends, to be called

the "United States Board of Mediation and Conciliation,"

and to consist of a commissioner and two other officials.

Many differences were adjusted through the efforts of the

mediators and some arbitrations were conducted, of which the

most conspicuous were the following:

Arbitration between Brotherhood of Locomotive Engineers and
the eastern railroads, 1912.

Arbitration between Brotherhood of Locomotive Firemen and
Enginemen and eastern railroads, 1913-14.

Arbitration between Order of Railway Conductors and Brother-

hood of Railroad Trainmen and the eastern railroads, 1914.
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Arbitration between Brotherhood of Locomotive Engineers and

Brotherhood of Locomotive Firemen and Enginemen and the western

railroads, 1915.

Arbitration between the Switchmen's Union of North America

and various eastern and western railroads terminating at Chicago,

1916.

Arbitration between the Federated Shop Crafts and 16 railroads

in the Southern Territory, 1917.

In March, 1916, a demand was made on all roads of the

United States by the Big Four Brotherhoods for an eight-

hour day and time and one-half for overtime, and after

prolonged negotiations, the efforts of the mediators and concil-

iators being ineffective, arbitration was offered by the rail-

road companies and refused by the officers of the brother-

hoods. Both sides were sent for by the President of the

United States, but notwithstanding the latter 's statement

that he had spent an hour with Judge Chambers, one of the

mediators, going over the schedules and that he clearly under-

stood the situation, he failed to move the executives from

their position and went to Congress with a recommendation

for the passage of what has since been known as the ''Adam-

son Law."

With this definite breakdown in arbitration, Congress,

smarting perhaps at being forced to pass legislation under

duress, in enacting the "Transportation Act" of February

28, 1920, placed the whole matter of wages and rules govern-

ing conditions of employment in the hands of a "United

States Railroad Labor Board," to be appointed by the Presi-

dent with the concurrence of the Senate, where the matter

for the time rests.

283. The Grammar of Industry.—How has it come about

that we have achieved civilization
—"the state of being re-

claimed from the rudeness of savage life, and advanced in

arts and learning"?

Geologists estimate that mankind has inhabited the earth

for a period variously estimated at from one-half million to

one million years, and historians discern on monuments,

inscriptions and other remains of ancient peoples much evi-

dence of the methods and conditions of life and social organ-
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ization running back from tlie present time for more than five

thousand years. Unfortunately, the writers have not de-

veloped the art of teaching history in a comprehensive

fashion. Much as we know of the past, they have not made
the experiences of those who have gone before a sure guide

to us. And this is the more to be regretted since next to

bread the most urgent need is education.

Nature is indeed a beautiful thing. Consider the glory of a

sunset, the sublimity of a mountain range, the soft sweet gen-

tleness of the babe in its crib. What shall we say of nature's

ugliness? Consider the maggots writhing in a carcass; lift the

fur of a wild animal and see the crawling vermin; think of

it, gaunt with famine, or, past its prime, slinking through

the rocks until starvation or an enemy ends its existence.

Must we endure the sentimentalist, the romanticist, the neu-

rotic, who, seeming to challenge the industrial organization,

in the last analysis challenge creation? Can we not con-

cern ourselves with doing the best we can with the means

that are given us wherewith to do in this world into which

we are born?

It is disconcerting to realize how little security we have

won for ourselves by our age-long struggle with nature.

From the vegetable kingdom we have brought into cultivation

some 212 systems of plant life ; from the animal kingdom into

a state of domestication some 49 types, of which 42 serve as

food sources; from the mineral kingdom, of the 83 known
elements, about 61 have been brought into serviceable use ; and

of the 92 possible chemical elements, five remain to be dis-

covered.

The average daily consumption of food necessary to sup-

port human life is a total of 3400 grams ; in proportion of pro-

tein, 100 grams; fat, 100 grams; carbohydrates, 500 grams.

With our habit of overeating we consume per adult man a daily

average of 4,288 grams. Besides these constituents, the food

contains mineral salts and vitamines, the latter food acces-

sories that have not as j'et been identified but are thought to

be essential to health and growth.

Of the food consumed, only 29 per cent is net nutriment;
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the remainder is water, ash and inedible refuse, so that we

need for our entire population more than 99,000,000 tons of

food-stuffs annually. The main sources of supply, cows, pigs

and wheat, provide 65 per cent of all calories. While no pos-

sible source can be neglected, the increases of the future will

be most surely obtained by concentrating on these great

staples. Fortunately, for the time being, the food supplies

of the United States are increasing more rapidly than the

population.

We now have a population of more than 105,000,000. Our

people made their first settlement here 300 years ago. It was

estimated in the industrial census of 1912 that the accu-

mulated wealth of the country, including land values, was

$187,000,000,000, probably substantially impaired in the mad
orgy of the war, and this is but little more than we are able

to produce in the space of five years. Nor has this wealth

any great permanence. A study of property with the

appearance of permanence seen in the railroad, and based

on the tentative valuations of 55 railroads now reported by

the Interstate Commerce Commission, indicates a "weighted

life
'

' of no more than 20 years, so that it is probably true that

each generation, in providing for the next, must twice replace

the great bulk of its wealth, as well as make the additions

thereto necessary for advancing comfort and security and

essential to the provision of employment for increasing num-

bers.

And this last is an element the magnitude of which must

not be underestimated. As shown in 1912, before an addi-

tional man can be employed, his employment is conditioned

upon a capital saving and investment of: $2700 for the

farm laborer, $2500 for the industrial worker, $8500 for the

railroad employee.

During the Napoleonic wars the white race numbered

about 100,000,000 souls and was increasing at the rate of

five per cent each decade; during the World War it num-

bered more than 500,000,000 souls and was increasing at the

rate of 15 per cent each decade. And thi.s was not at all

from an increase in the birth rate but from conservation of
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life by police, medicine and surgery, and even more by vast

increases in productivity.

Tlie effect of tliis is to increase further tlie proportion and

number of those coming into employment, and if they are not

to compete for opportunity for work to the dispossession of

the older and less fit among those already employed, and to

the breaking down of the wage scale, new and additional op-

portunities must be made for them, and this is a situation

that must be reckoned with by the workmen for their own

preservation.

Man has found only four ways of organizing for produc-

tion and these may be seen still in practice in various parts

of the earth.

He organized as a hunter, and it took about five and a

half square miles of land to support him. He organized as

a herdsman and it took about one square mile of land to sup-

port him. He organized as a farmer, depending on his hand

labor, almost without tools, and about three persons could

be supported on one square mile of land. He organized in

what is described as an "industrial civilization" and now
in Massachusetts we are supporting 407 people to the square

mile of land, assembling from the vicinage and from distant

areas their means of support.

"We could not support in this country under any organi-

zation that has ever been tried or given any promise of suc-

cess other than the industrial organization, more than a frac-

tion of our present population, unless they lived in the stark

poverty of the Chinese, dependent upon a farming occupa-

tion, conducted with a few rude tools, reduced to hand labor

and subsisting on a vegetable diet.

The activities of man in connection with material, after it

has been brought into the "raw" state, that is, after it has

been harvested, lumbered or mined, divide along two main

streams. The composition and shape of the "raw" material

is changed, as when metallic iron is extracted from the ore

and formed into pigs or billets, and as when, from the trunk

of a tree, wood is sawed, turned, carved and assembled into

a chair. The location of material "raw" or fabricated
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is changed by collection, transportation and distribution, as

by the railroads, merchandising, etc.

These activities may be carried on by individuals, partner-

ships, corporations and other forms of association, and may be

pursued in the narrow sense of one change only, or they may
cover the whole range of changes, as from mining to mar-

keting.

The industrial organization by which these processes are

effected is organized, energized and directed by management.

The enterpriser conceives a plan. The conception is basic,

fundamental. He makes the necessary investigation of the

field to be covered, the means essential for its execution. Un-

fortunately, there is a dearth in the highly specialized skill

which results in prosperous business, not enough of it exist-

ing to keep all industry in a high state of efficiency; nor is

it a quality that is developed by government organization or

by ordinary education. For to specialized skill must be

added knowledge of men and affairs, political sense, an ex-

traordinary perspicuity and self-effacement, those qualities

that make the possessors of them towers of strength and re-

source.

The enterpriser in his organization of industry uses in its

service the two instrumentalities of capital and labor.

There is a wide distinction to be drawn between the la-

borer, a human being, and labor used as a verb to denote an

emanation of force—the product of a heat machine, the human
body. Nor is the energy generated by the human heat ma-

chine of any considerable amount. Labor may indeed be

associated with intelligence; the conscious application of the

mind, in every move of some industrial processes; while in

others the action of the mind is largely limited to the coordi-

nation of the muscular and bony systems, the articulating

parts of the body, rather than to any participation in the

work itself. The phrase "labor-saving machinery" is not a

misnomer. The energy furnished by the human heat ma-

chine is in this case furnished by the expansive force of steam,

the coordination effected in the parts of the human body by

the mind is effected by combinations of belting, pulleys, levers.
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screws, wedges, cranes, wheels, electric dynamos and

apparatus, etc., etc.

Observations by Sir William Ramsay, experiments with

men walking on a moving platform, or pumping water, cal-

culations of the efficiency result of the intake of food, the

relation of heat to power, all indicate in a well-conditioned

muscular man an energy output of four one-hundredths of

a horsepower.

A prominent engineer who has had much service in the

West is fond of recalling, as an example of high activity, that

in April, 1915, he, then weighing 175 pounds, walked from

the water's edge of the Colorado River, three miles, to the

Indian Village in the Grand Canyon, making the ascent of

2600 feet in 82 minutes. His energy output was .17 of a

horsepower.

In May, 1920, Howard Broome, a well-conditioned athlete

of great physical ability, weighing 215 pounds, ran from the

sub-cellar to the cupola on the top of the Equitable Building,

120 Broadway, New York, a height of 599 feet, in eight

minutes 52 seconds, producing energy during that time at

the rate of .44 of a horse-power.

Relating these examples to w^hat is known of industrial

occupation, much of which is more of the character of w^atch-

ing and tending than of the use of generative energy, it would

seem as though one-hundredth of a horse-power is a liberal

estimate of the eight-hour work capacity of the human
machine. So feeble is the energy output of man that he

has only been able to raise himself from a state of nature

by providing himself with tools, and of far greater signifi-

cance, with other sources of power.

The instrument of capital has been known to us since

the earliest times as a form of private property. Three thou-

sand five hundred years ago, Abraham took his wife, Sarah,

and Lot, the son of his brother, and the substance that they

had gathered unto themselves and the souls that they had

gotten in Haran and went forth to go down into the land

of Canaan. The story goes on to say that Abraham was

very rich in cattle, in silver, and in gold, and you get a good
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I)ietlire of the nomadic, pastoral life, and of the city life in

Sodom and Gomorrah, and you find there a civilization which

can be traced back through the five or six thousand years

in which we grope through history. That civilization depends

upon three prime factors—the institution of the family, the

right in private property, and a settled social order based on

justice and morality.

Capital is originally that product of labor and intelligence

which, instead of being dissipated currently as produced, is

saved and used either by the saver or by him put to the

service of others, he looking for recompense for his self-

sacrifice and abstinence to a satisfactory reward in rents,

interest or dividends.

There is no difference between the dollar earned and

spent and the dollar earned and saved, except that the latter

has added to it certain very significant virtues, the virtues

of abstinence, self-denial, foresight, and of being put to the

service of others. There is no difference between the dollar

earned and saved and held in the possession of the man who
earned it, and the dollar earned and saved and passed on

to heirs. Anyone who can appreciate, in the great industries

like the railroads, the difference between a floating debt and

a funded debt, will recognize the difference between money
that is simply held temporarily by its owner, and money so

placed by the owner that it may continue in service, passed

on through inheritance. The right in private property and

the right to dispose of it after death lies at the root of our

civilization and are the most powerful incentives we know to

the production and conservation of wealth.

The accumulation of wealth is a very slow process and

the benefits flowing to the laborer from its saving by the

owner and from its use by the enterpriser are but little appre-

ciated. It is because of the superlative productivity of capital

that so many of us are able to live in the industrial organiza-

tion. It is of the most vital importance to the laborer himself

that capital shall grow as rapidly as possible, and be made
as significant as possible in the industrial relation ; and no

more dreadful harm could be done to the workman than to do

[
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things that prevent the accumulation of capital or prevent

its employment in the industrial organization.

In this vast activity, what are the relative contributions

and what are the relative rewards of the associates? The

literature of the day is filled with discussions as to the "dis-

tribution of the product"; almost nothing is ever said as to

the "contributing effort." I am not aware of any consider-

able or well considered body of information regarding the

relative contributions to value by the brainworkers, the

property owners and the hand workers.

The business is organized, energized and directed by

management. As to the reward paid management, it can only

be said that no more fatal economy could be made than to

curtail the application of brains to industry, and it would

be a very dangerous experiment to make any great reduction

in their remuneration. Nor is it likely that the administra-

tion and clerical staff is redundant or that many could be

eliminated without reduction of output.

Sir Hugh Bell states that "75 per cent of the total value

of the commodities produced will have gone to pay the persons

engaged in producing them."

Extremists among the labor leaders claim that the laborer

produces it all. If we attach any significance to the words

we use, this is manifestly impossible. Nor may we be unmind-

ful of the rapidly changing conditions. For example, such

have been the improvements in wheat growing that the em-

ployment of the laborer has been reduced from 164 minutes

per bushel in 1840 to 36 minutes per bushel in 1920; that

is, the contribution made by the laborer in his labor is only

twenty-three per cent of what it was eighty years ago.

Extremists among the employers claim that in many in-

dustries the laborer has become parasitic—not putting in

through his help as much as he takes out in his wage ; the bal-

ance of the help—the contribution of management and capital

—^having become relatively so large. If this be true, then

the demand that the laborer be rewarded in proportion to his

contribution to production is unworkable. For on any such

basis he could not sustain life.
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Neither of these views gives consideration to the fact that

a significant proportion of the workmen bring to their work
intelligence ranking from good to high, fine character, real

courage and steadfastness, giving poise to the mass and fur-

nishing to management recruits for essential leadership. On
the one side these men have been the victims of the Trades

Unions which, as Tannenbaum states, "work by cumulatively-

reducing economic incomes, economic ambitions and economic

incentives to a common denominator, wiping out the differ-

entials between the unskilled and the skilled," and on the

other side these men have been measureably neglected by
management, which has failed to provide adequate instruc-

tion and a proper measure of interest and consideration. We
should work out a system of compensation reflecting the range

of intelligence, character, and skill, which differentiates one

man from another.

The rewards of capital are often much overstated. Sig-

nificance must be given to the difference between income and

spendable income. Out of the income of capital must be set

aside the sum necessary to make good the years' destruction

of capital, including the wasting assets spoken of as deprecia-

tion, the savings necessary for progress and the provision

of plant to provide work for the increase of the industrial

population; a contribution to the expenses of government,

federal, state, county, city, etc., and these allotments absorb

a very substantial part of the whole. Further, much of the

profit never comes into the hands of the individual owner,

as the investment of earnings by successful organizations in

their own business is one of the main sources of industrial

progress. A large part of the profits arises from professions

and occupations to the production of which wage-earners con-

tribute very little, and another part is due to special skill

of management, and to partial monopoly, the excess of whose

profits is not due to the workers who helped to make them.

The contributions ascribed to management and capital are

not to be taken as furnished solely by the enterpriser and

capitalist of to-day, but owe much of their potency to the ac-

cumulated achievement of science and invention during many
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generations, themselves the achievements of the enterpriser

and capitalist.

Capital for all its strength is characterized by extreme

timidity and looks for its defence to its agility and fleetness

in running, but that it has ample capacity to take care of

itself a long history makes clear.

Like the arguments in the fable as to the relative value of

the several parts of the body, the hands, mouth, heart, etc.,

from some standpoints these considerations are negligible.

The fact is that all three elements: management, capital and

labor are essentially necessary, that the relation is a voluntary

association, and that it can be induced and maintained only

upon terms that are satisfactory to each.

The number of men having the ideas, the "look-ahead,"

the specialized skill necessary to create or keep industry in

prosperous condition, is exceedingly limited. Their ability

to secure capital is much simplified by the machinery organ-

ized for its handling and by its tendency to content itself

with a uniform rate of reward much as water seeks a level.

Not so simple is the securing of labor. No satisfactory

methods have been instituted by management, while the

organizations created by the workman are obstructions

rather than aids, since they have many interests to which

they attach greater vuiae.

While the foregoing considerations may not help in de-

termining the basis for wages further than to clear away
obstacles, what they do make clear is the extent to which

it is to the interest of the workmen that the volume of

capital and the efficiency of management should steadily

and greatly increase.

It is not feasible to raise the level of wages by raising

the level of prices. If prices are increased in one industry

only, it is at the expense of the others; if the rise spreads

to all industries it benefits no one, while during the con-

siderable period necessary for the adjustment there are great

hardships.

The return to capital may be brought too low by taxa-

tion, or its possession rendered uncertain by alteration in
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the laws of inheritance, by the plundering of estates through

death duties or by confiscation. The upkeep and develop-

ment of the organization and plant necessary for future

production may be sacrificed, as to some extent they were

during the war. But these as methods of raising wages are

suicidal.

The temporary raising of wages by labor union pressure

is shortly reflected in unemployment. Employment by the

state holds forth no promise, since the state has no power
or recourse not possessed in much greater measure by com-

petitive employers. If the enterpriser is abolished it is only

to bring the worker face to face with his real employer, the

consumer. It is not to be supposed that the whole of the

consumers, whose interests are certainly not on the side of

costly concessions, will allow industry to be manipulated

against themselves. It is probable that when we get the

whole picture of what has been going on in Russia under

Lenin and Trotsky, there will be found very little that is

attractive in the suggestion of nationalization. Under their

socialistic regime every incentive that promoted prosperity

or lessened adversity in other countries has been obliterated.

The individual's personal interest in the fruits of his own
endeavors has been wiped out ; that whole play of motive

and calculation, of social organization and individual am-

bition, on which the economic activities of the world have

rested for thousands of years has been brought to an end.

In its place has been substituted an organization of society

spun out of the brains of a group of fanatics, and put into

operation without regard to the teachings of experience.

After three years' trial of this system, in a country of bound-

less resources, there is reported a state of destitution with-

out parallel in the history of the world.

There remains the one hopeful way—by increasing pro-

duction. The possibilities of the future should be at least

as great as those of the past. The skill of management may
be increased, its field of activity extended, its control

strengthened. Capital can be better applied, its accumu-

lation encouraged, its integrity assured. Labor must not
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waste its productive power, nor limit the maximum use of

plant and machinery. Greater encouragement of skill, more
facilities for promotion from unskilled work to skilled, bet-

ter education, together with full opportunity for the use of

all intelligence, knowledge and strength, irrespective of sex

in tasks not disproportionate to woman's strength, and with-

out insistence on outworn rules as to previous training, will

promote the fuller use of the latent abilities of the race.

These improvements are indicated, not accomplished;

they require time, ability and patience. Any attempt to

grasp the fruits of progress before the tree that might pro-

duce them is cultivated, can only result in disappointment

and failure.

The wealth of the country, more evenly divided here

than in any other part of the world, was not sufficient before

the war for a higher standard of living than then obtained.

If the rewards of the future are to be increased, the most

important task, incumbent upon employers and employes

alike, is to increase the national product.

Think on a man like Nelson. His presence was victory;

lie had been in a hundred fights and bore their scars. One
arm off, one eye out, his scalp torn off at the Nile, his frail

body racked with the agonizing pains of tic douloureux, he

yet held on until at Trafalgar, he assured the safety of the

British Empire for a hundred years. Think on the simple

entry in the log of his flagship: ''Partial firing continued

until 4:30 p.m., when, a victory having been reported to

Admiral Lord Viscount Nelson, K. B., and Commander-in-

Chief, he THEN died of his wound."



But as when the sun approaches the gates of morning, he

first opens a little eye of heaven, and sends away the spirit

of darkness, and gives light to a cock, and calls up the lark

to matins, and hy and hy gilds the fringes of a cloud, and

peeps over the eastern hills, thrusting out his golden horns,

like those which decked the hroiv of Moses when he was forced

to wear a veil, because he himself had seen the face of God;

and still while a man tells the story, the sun gets up higher,

till he shows a fair face and a full light and then he shines

one whole day, under a cloud often, and sometimes weeping

great and little showers, and sets quickly; so is a man's reason

and his life.

Jeremy Taylob
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— revenue, 227
— revising defects in railroad,

213, 214
— single-entry bookkeeping, 210
— system of Pennsylvania

lines, early defects in the,

213
— time-keeping in, 235
— tonnage basis a complication

in, 235
— Transportation — Rail Line,

234-241
Accounts, 296-245
— definition of, 203
— forms as related to, 206
— general, and miscellaneous

matters, 241, 242, 243, 245
— Interstate Commerce Com-

mision classification of, 214,

215
— Joint Facility, 239
— transportation, will bear

study, 240

737
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Act, to promote safe transpor-

tation of explosives, 314

Adams, Professor, and recasting

of Interstate Commerce
Commission operating ex-

l)ense classification, 214

Adamson Law, G09-616, 632
— constitutionality of the, 612-

614
— origin of the, 605
— passing of the, 612
— U. S. Supreme Court ad-

judicates the, 612-614

Adhesion, 457
— factor of, 459
Adjuncts, and terminal depots,

' 34-44
Administration, methods in,

169-177
— of the business, restrictions

affecting, 629

Advance Rate Case (1910),

607
Advisory Committee, of Assoc'n

Ry. Executives — data on

car ownership, 411-417
— of railroad companies,

formed December, 1909,

182
Age, of employees, 655, 656

Agent, and station forces and

the division agent, 164

Agents, book of instructions for

the government of, 229

Airbrake, train crew and the,

558
— Westinghouse, 558

Allen, Horatio, in railroad de-

velopment, 444

American, locomotive, first,

for service, 446
— Organization of Demurrage

Officers, 325, 326

American Railroad Journal,

first railway paper in the

world, 192, 193

See also Poor's Manual of

Railroads
— Railway Accounting Officers,

Association of, 213

American Railway Association,

adopts ear-marking meth-

ods, 344
— adopts continuous home-

route card, 395
— and dangerous articles, 313,

314
— and loading of freight cars,

'294

— benefit in studying records

of, 180, 181
— car compensation methods

and the, 353
— changes in structure and ad-

ministration of, 181
— clearing house conducted by

the, 392
— Committee Statistical In-

quir.y, 203
— controls relations between

roads, 181, 182
— data on freight car move-

ments, 265-268
— demurrage situation and the,

329
— during Federal control peri-

od, 181
— L. F. Loree elected president

of, 505
— new name of General Time

Convention (1891), 180
— on commodity loading, statis-

tics of, 250
— per diem investigations by

the, 385-389
— per diem plan adopted by

the, 385
— physical requirements rules,

528, 529
— the embargo and the, 398,

399
— tracing of shipments and the,

358-360

American Railway Union, strike

of the, 720-723
— train-operation genius is

"Go !"

Amusements, rest and, 568

. "Arbitraries," 625-629
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Arbitration, award, wages (May
1, 1912), 606

— conclusions regarding, 608,
009

— conduct of, 616, 617
— (1913), conductors' and

trainmen's, 597-600
— engineers', firemen's, and

t|
hostlers' (1913-1915), 600-

I 604
— engineers' (wages). Eastern

j
Territory (1912), 589-596

I
—firemen's (1912-1913), 596

1 — railroad, by Woodrow Wil-

t
son, 610ff.

t

— Woodrow Wilson and rail-

I

road wage, 602
i Arbitration Board, statements

I

of, 608
Articulated, steam locomotives,

113, 114
Assistant, train master, 157, 158
Association, Car Accountants'

—

Sechrist's Handbook of
Equipment, 186, 187

Association of Railway Execu-
tives. See Advisory Com-
mittee

Audit and valuation, the gi'and,

218-222
— depreciation as related to,

222
— of station agent's accounts,

231, 233
Auditor, and his accountants,

207
— and transportation, relation-

ship between, 206-210
— work of the, increasing com-

plexity of, 210
Audits, and inventories, 215-

218
Automatic, block system, 514
"Average agreement," demur-

rage and the, 329

Babylon, accounting practiced

in, 210
Back shop, and classified re-

pairs, 92-100

Back shop, combination type of,

96, 97
— highly important in trans-

portation, 93
— longitudinal, 94
— transverse, 94
"Bad-order" cars, 367-374
— classification of, 371
— men, 667
Ball, Webb C, and improve-

ment in time-pieces, 497
Ballast, American roads remiss

regarding, 4
— its importance and varying

requirements, 14
Baltimore and Ohio Railroad,

beginnings of the, 446
— loan provisions for employ-

ees, 676
— wages and the, 583-588
Barracks, railroad, and rail-

road Y. M. C. A. compared,
92

"Basing point" system (rates

—southeast), 522
Bearings, side, anti-friction, 79

Beighton, Henry, and engine
development, 426

Belt lines, 54, 55
— for directing urban develop-

ment, 55
"Best Friend of Charleston,"

first American service loco-

motive, 446

Big Four Brotherhoods, demand
of March, 1916

Bills of lading, 227
— a burden and fraud, 308, 309
— classes of shippers using,

309, 310
— delays incidental to, 310
— "to order," 308-312
Binet Simon, intelligence tests,

654
Biographies, value of reading

great, 174
"Blanket," svstem (rates—New

England), 522
Blenkinsop, engines, 432
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Blockades, speed, loading, and,

472, 473
— yard, 573
Block, and interlocking signals,

32-34
— operators, telegraph and,

538, 539
— Signal and Train Control

Board created, 517
— system and interlocking sig-

nals, 511-518
automatic, 514
"controlled," 513, 514
early "manual," 513
Patenall and the, 513

"Blotter" and journal of the

division accountant, 237
"Blotters," or "register" of di-

vision accountant, 238
"Blueher," or "My Lord,"

Stephenson's locomotive,
437

Board, Supervising. See Advi-
sory Committee

Bodv, importance of a sound,

\m, 170
Boiler pressure, 126
Bookkeeping, double-entrj', evo-

lution of, 211
— single-entry method of, 210
Boulton, Matthew, and engine

development, 428-430
— partner Avith Watt, 428-i30
Box cars, capacity of, 73
— of the future, the, 304
Brake, air, the, and George

Westinghouse, 127— sabot frien, the, on the Con-
tinent, 48

Brakeman, head, 552
— requirements for. 564— the yard, 571
Brakes, for freight cars, 77, 78,

79
Braking, on heavy grades—elec-

trical and steam working
compared, 123

British, Royal Commission dis-

cusses per diem, 383
Brotherhood, of Locomotive En-

gineers, wage request
(1912), 589

Brotherhoods, Big Four — de-

mand of March, 1916
— railroad, arbitration and the,

610ff.

"Brother Jonathan," early
eight-wheel locomotive, 446

Brunton, William, and steam
locomotion, 432^34

"Bull pen," the, 476
"Bumping," junior employees,

630
Bureau for Safe Transporta-

tion of Explosives, 314
Bureau of Explosives, data rela-

tive to the, 316, 317
— membership of railroads in

the, 318
— regulations of the, 188
Bureau of Railway Economics,

data on hire of equipment,

412, 413
— gives average car movement

(1918), 268
— organized August, 1910, 182
Bureau of Valuation, and de-

preciation, 224
Burlington Svstem, car pooling

by the, 382

California demurrage rate, 329
Canada, store delivery by rail-

roads in, 321
Canals and Railroads of the

United States, history of
the, 188, 189

Capacities, car. Interstate Com-
merce Commission's order

regarding, 186, 187
Capacity, not used in freight

cars, 298
— of freight cars, 67-75

increase in, 69, 70
large, 74-75
recent trend toward large,

75, 76
Capital, and labor in industry,

727ff.

— in industry, 727ff.
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Capital, labor and, 697-709

relative contribution to

production, 692
management, and produc-

tion, 733, 734
mutual understanding

between, 732
— management, labor, and, 636
— rewards of, 731

Car Accountants, convention of

(1894), 384
•— first meeting of, 394
Car Accounting Officers, Inter-

national Association o f

Transportation and, 394

Car Builders' Association,

Master, 81, 83

Car Dimensions, Railway Line
Clearances and quarterly

pub., 187, 188
— empty, mileage, 251
— equipment, abuses connected

with, 383
routing of, 186

Car hire, and hire of other

equipment, data on, 412,

413
— early conditions of, 185
— early settlements for—mile-

age basis, 393
Car loading, general improve-

ments suggested, 302
— improvements in, 301, 302
— improving mechanical equip-

ment, 302
— improving supervision, 302
— proper utilization, 301
Car mileage, general methods of

improving, 301
— movements, main-line, 366
— owners, equipment lists of,

186
— ownership, 407-417
— suggestion contest to in-

crease, 299
•— suggestions for improving,

299-301
Car ownership and originat-

ing roads, data on, 413,

414

Car ownership and originating

roads. Association Railway
Executives data on, 411-

417
— problems of, concrete sug-

gestions concerning, 416,

417
Car pools, 381-383
— Eastern lines make, 381
— of Burlington System, 382
— of Pennsylvania Railroad,

382
— under Government control,

381
Car record books, current, 217
Car Record Office, 349
Car-repair shops, 67
Car repairs, billing for, 405-

407
— labor rate and, 406, 407
— repair tracks, 53
•— resistance, 467
— tracks, 67
— types of, 371-374
Car Service Associations, old,

326
Car service, changes in, 352,

353
— Committee on, 492
•— division, embargo notices and

the, 402
— rules, 393-397

change in, 381
present, 397

— shortage, 326, 327
— superintendent of, 147, 148
Car Supply, originating road

and, 409
— suggestions and formulae con-

cerning, 410, 411
— surplusage and shortage,

391
— tonnage adjustments, 462
Cards, local and continuous

home-route, 395
Carload and less-than-carload

lots, tracing, 356-361
— and less-than-carload ship-

ments, 347-349
— discussion of, 296-305
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Carriers and the problem of

providing cars, 84—90

Carriers and traders, 84, 85
— should kill improper prac-

tices, 311
Carriers, traders, and traffic

movement, 84, 85
Carroll, Charles, and Baltimore

and Ohio Railroad, 447

Cars, and rates (1920), 380
— and their appliances, im-

provements in, 84
— arrival of, 330, 331
— "bad-order," 367-374
— box, capacity of, 73
— code of M. C. B. rules gov-

erning use of, 403-407
— daily inventor}' of, 363
— detention of, 59, 60

— distribution of, 331
— dynamometer, 118
— English, privately owned,

334
— essential to make penetrating

inventory of, 217, 218
-— factors affecting best use of,

287, 288
— foreign, 383, 384
— freight, advantages of large-

capacity, 75
brakes for, 77, 78, 79

bulky articles carried bv,

72
capacity of, 67-75

early conditions relating

(1898), 70, 71

in the United States

(1898), 70, 71

in United States, and their

use, 269-286
large, 71-75
of large capacity, 74-75
of large dimensions, 72-

74
present status of their con-

struction, 76-84
recent trend toward large

capacity of, 75, 76
wheels for, 76, 77

— "graveyards" of, 341

Cars, home, and home lines, 380,
381

— interchanged between roads,

59, 60
— in terminals, detention of, 59
— in yards, handling, 341-344
— loaded only 10 per cent of

time, 252
— loading of, 250-252

aifected by commercial
practices, 250, 251
English and American,

252
improvement in the, 301,

302
Interstate Commerce Com-

mission requirements, 293
minimum weights in the,

288
See also Car loading
— marking numbers on, 344
— methods of settling for use

of, 353
— of the future, box, 304

open-top, 304
— ownership of, 407^17
— "plain," or "bare," and their

"accessories," or "special-

ties," 81
— plane svstem of handling,

518-522
— private o\vnership of, 334-

336
— privately owned, Interstate

Commerce Commission on,

335
— problem of providing, 84-90
— reconsignment of, 305-308
— records of, American meth-

ods of keeping, 353-356
card-index and loose-leaf

ledger systems, 353-355
"cut-up" sj'stem, 355-356

— records relating to, 349-356
— refrigerator, 334
— seasonal demand for, 251
— shortage of, not always

solved by new purchases,

287
— special, 118
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Cars, supply of, dangers of ex-

cessive, 379
— things to check up in watch-

ing service of, 252
— track-inspection, 116, 117,

118
— trap, or ferry, 347-349
— use of, 328
— varied ownership of, 186

Cash Book, daily station cash

recorded in the, 231

Centralization in accounting,

234
Centralized control, 133

Changes of position, too many,
not desirable, 177

Character and personality all-

important, 169
Character, importance of, 65

Charges, irregular, 237, 238
— terminal, 331, 332
Chicago clearing yards, 54
Chicago Union Transfer Rail-

way Company, 54
— special facilities of, 59

Chief dispatcher, 161, 162
— relations of shippers to the,

161
Classification tracks, 47, 56
Clearing house of American

Railway Association, 392

Clerks, yard, 350
Cleveland & Pittsburgh Divi-

sion, use of lap sidings on,

18-24
Coal tipples, 30
Collection, delivery and, 318-

322
Collective bargaining, 663
— labor unions and, 691
College graduates in railroad

work, 169
Combustion, the engineman and,

547-548
— the fireman and, 545, 546
Commercial and Financial

Chronicle, 192
Commission, eight - hour - day,

612
— Interstate Commerce

—

see In-

terstate Commerce Conmiis-
sion

Commission, Port and Harbor
Development, 339

Committee, Advisory, of rail-

roads formed December,
1909, 182

"Common point" system (Tex-
as-rates), 522

Community, the, and the rail-

road, 183
Company organization — inter-

company arrangements and
standard practices, 177-183

Conditions, working, 624—629
— of train crews, 565-568
Conductors, importance of, 553
— passenger, importance of the,

141
— time slips for, 236
— Wheel Report, 205, 206
— yard, 569-574
Conferences to keep division ac-

countant informed, 166
Consignment "to order," an old

practice, 311
Construction of freight cars,

present status of, 76-84
"Containers" for freight, 321
Corporation, operation of a,

three factors in the, 131
•— the business, 678ff.

Cost, definition of, 219
Cost per mile of electrical and

steam locomotives com-
pared, 127

Couplers, car, 559
Coupling device, automatic, 80
Credit, growth of, accounting

influenced by the, 210, 211
Creeping of rails, 10
Crew dispatchers, 483
Crew of the train, 539-554
— engineman, 541-544
— fireman, 540, 541
— yard, the, 568-574
Crews, train, 473, 474, 475
— changing conditions and

inactices, 554-563
— improved coiiditiou of, 555



744 INDEX

Crews, proper, 551-554
— requirements and education,

563-565
— suggestions concerning the,

562, 563
— work of the, 565-568

Crossings, interlocked, and fly-

ing junctions, 24

Curve elevation, 8, 9

— resistance, 9

mechanical means of off-

setting, 9

oil used to reduce,. 9
•— transition, 8, 9

Cuts, taking on or setting out

only, 57
Cuyler, Thomas De Witt, on re-

turn of railroads to owners,

298, 299
Cylinder economy in steam loco-

motives, 103

Czar, two-, system, 136, 137

Dangerous articles and Ameri-
can Railway Association,

313, 314
— other than explosives, 315,

316
— transportation of, 312-318

Data, financial aiad phvsical,

203
Day, basic the, 630-632
— eight-hour. See Eight-hour

Day
— ten-hour, 631
^- ten-hour, Loree on the, 631
— working, the, labor unions

and, 694
Debs' strike, the (1894), 720-

723
Deferred, maintenance and de-

preciation, 224, 225
Delaware and Hudson Railroad,

early daj's of the, 444
-— plane system, 518-520
— providing for the emplovees,

675ff.
•— yards, records of, 344
Delivery, collection and, 318-

322

Deliver}', project, store, and the

World War, 320
'— receipts, freight bills and,

229, 230
— store, by railroads, 50, 678ff.

Democracy, industrial, 50, 678ff.

Demurrage, 322-333
— associations, 323
— "average agreement," 329
-— Bureau, Pacific Car, 326,

329
— bureaus, 326, 331
— Committee of National As-

sociation Railway Commis-
sioners, 325

— complaints made to Inter-

state Commerce Commis-
sion, 325

•— contrasted with freight rates,

324
•— early matters of, 185
— history of, 322
— inspectors, traveling, 326
'— Interstate Commerce Com-

mission on, 323
— miscellaneous suggestions re-

garding, 332, 333
•— Officers, American Organiza-

tion of, 325, 326
'— rate, California, 329
— rates, 327-330
— rules, adoption of, 323
— situation, the present, 329
'— sixty-three suggestions con-

cerning, 330-333
— track storage and, 324
— what it is assessed on, 324
Departmental, organization,

stock objections to, 133, 134
Departure, tracks, 56
Depot, should include, what the,

34, 35
Depots, terminal, and adjuncts,

34-^4
Depreciation, and the Federal

Valuation, 224
— deferred maintenance and,

224, 225
— Dr. Lardner on, 224
— in relation to an audit, 222
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Depreciation, locomotive as ex-

ample of, 222, 223
— the Bureau of Valuation and,

224
Detention of cars, 59, 60

Detouring, 491-493
"Differentials," wage, 618-622
Director-General of Railroads,

scale of wages and the,

618
— suggests standard equipment,

303
Disbursement, accounting, 233-

241
Discipline, 664-667
— a function of the division

superintendent, 156
— as a factor in corporation

management, 131
— Brown system of, 666
— effect of, 65
— fines as, 666
— justice in, 667
— labor, and management, 651-

653
— labor unions subversive of,

666
— uniform, suggestions for,

667-669
Discrimination, in transporta-

tion, 284
Dispatcher, Chief, the, 161, 162
Dispatching, old single-order

system of, 33
"Divided responsibility," how to

define, 136
Division accountant, "blotter"

and journal of the, 237
or "registers" of the, 238

— kept informed through con-

ferences, 166
— many and varied duties of

the, 165, 166
— position of, an innovation,

164
— primary' motive for creating

position of, 164, 165
Division agent, as member of

Superintendent's staff, 164
— duties of the, 163, 164

Division agent, functions of,

briefly summarized, 164
— originating the position of,

163
— station agent and the, 164
— station forces supervised by,

163
— traders, agent and station

forces, and the, 164
Division Superintendent, 133,

155, 156, 157
— a vital time-keeping problem

for the, 237
— discipline and the, 156
— entitled to broad discretion-

ary powers, 155, 156
— importance of the, 141— should encourage loyalty,

156
— the "pick" of railroad posi-

tions, 157
Divisional organization, advan-

tageous tendency of, 136
— one danger of, 137
Double, and single track capac-

ity compared, 25
Double-entry bookkeeping, evo-

lution of, 211
"Double heading" (locomo-

tives), advantages of, 470
"Double Order," system, 510
— track, use of, 509
Doubling-the-Hill, 15, 16, 17
— a sample problem of, 16, 17
Drainage, European, superior

to American, 3
— in maintenance of track, inr

portance of, 3

Dunn, Colonel W. B., and trans-

portation of explosives, 317
"Duplicate Order," system. See

"Double Order" system

Early railroading, real estate

and town sites as factors in,

14, 35

Economic waste relative to

rates, 522-524
Economical vehicle, the most,

303
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Economics of Railway location,

Wellington's epochal book,

11
— of the subject, 635, 636
Education, first function of, 65
— intelligence and, 645, 647
Efficiency, intelligence the final

determinant of, 650
— labor, depends on manage-

ment and discipline, 651f¥.

— relative, of steam and elec-

trical locomotives, 126

Eight - hour - dav. Commission,
612

— demand, 609
•— Loree on the, 631
Electric and steam locomotives,

comi^ared, 123, 124
mile cost of, 127

— fuel consumption, 124—127
Electricity, definition and dis-

cussion of, 121, 122
— negative and positive, 121
— on railroads as compared to

steam, 120-127
— steam, and braking on heavy

grades, 123
and ease of starting trains,

122, 123
and the -weather, 122

— two kinds of, 121
Embargo, 397^03
— American Railway Associa-

tion and the, 398, 399
— definition of, 397, 398

Embargoes and the World W^ar,

400
— defects in old methods, 403
— early drawbacks to, 399
— Government control and,

400-402
— permit system and, 402
— U. S. Railroad Administra-

tion and, 400^02
— working sj'stem of, 402, 403
Emergency operation, 135
Emplovees, as stockholders,

679-682
— "bumping" junior, 630
— desirable age of, 655, 656

Eni])loyees, employers and,
677ff.

— endowments for, 682-684
— grievances of, and superin-

tendent of personnel, 149
— how to insure having compe-

tent, 653ff.

— instruction of, 657, 660-664
— in the management, partici-

pation of, 677ff.

— maintenance - of - way, daily

time slip for, 236
— management and, future re-

lations between, 634—636
— on pay roll, title of, 235
— physical requirements, rules

for, 528, 529
— physical soundness of, 654
•— railroad, total number of,

531, 532
— rules governing, 528, 529,

See also Employment
— shop, daily time slip for, 236
Employers, "open shop" and

the, 697-703
Employment, 653-669
— bureau conducted by Super-

intendent of personnel, 150,

151
— continuity of, 656-660

a factor in corporation

management, 131
— duration of, 658
— relations of, 617
— relations principles, U. S.

Chamber o f Commerce
adopts, 705-709

— strikes as a hindrance to,

710-723
Endowment. See Provident In-

stitutions

Endowments, private, 682-684
Energj', definition of, 120, 121
Engine, 448, 449
See also Locomotives
— crew, 543, 544

engineman and the steam,

547, 548
fireman and the coal, 545,

546
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Engine, crew, lubrication, 548
water and, 544
working the locomotives,

549
— development, Blenkinsop

and, 432
Boulton and, 428-430
Fulton and, 434-436
Hackworth and, 433, 434
Murdock and, 429
Newcomen and, 424—426

Roebuck and, 428
Savary and, 424
Sraeaton and, 426, 427
Stephenson (George) and,

440-442
Stephenson (Robert) and,

436-442
Trevithick and, 430^34
Watt and, 427-430

— dispatching facilities, 50, 53,

453
— double-acting. Watt and the,

429— hour, ton miles per, 254
— hours or engine mileage, 253-

255
— house, 50

and subsidiary shops, 90-

92
foreman, master mechanic,

and road foreman of en-

gines, 159
— mileage or engine hours,

253-255
significant things to watch,

255
— service, helper, 15, 16, 17
— yard, 568
Engineer, locomotive, 541-544
Engineering News Record, The,

197, 198
Engineers, arbitration (wages),

Eastern Territory (1912),
589-596

— demand changed rules of

service, 590, 591
— wage award for (1912), 606
Engineman, improved condition

of the, 555, 556

Engineman, steam, combustion,
and the, 547, 548

— working the locomotive, 549
Enginemen and trainmen, time-

keeping for, objects of, 237
Engines, assistant ("double

header"), 469
— early rules for running, 576
— early, trials of, 439-441
— road foreman of, 159, 160,

564
See also Locomotives

England, demurrage in, 322
— fixed signals in, 559
— handling fast freights in, 57
— interlocking signals in, 512
— railroad systems in, 560
English cars, privately owned,

334, 335
English Parliament demands in-

terlocking and block sys-

tems, 513
— railroads in early days, 318
— Railway, working and man-

agement of an, 651, 652
Enterpriser, 733
— in industry, 727ff.

Equipment, car, routing of, 186
— freight, annual summary ad-

visable, 86
not a railway interest only,

269
— Guide, Official Railway. See

Sechrist's Handbook
— importance of, 60
— lists of car owners, 186
— owned by. Official Inventory

of, 216
— Record Book, History of, 217
— Register, Official Railway,

the, 185-188
— special investigation into un-

identified, 217
Erdman Act, 596, 617
Exercise, importance of, in

keeping fit, 170
Exhaust - steam feed - water

heaters, 105
Experience as a guide for the

future, 202
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Explosives, Act to Promote Safe
Transportation of, 314

— and American Railway Asso-

ciation, 313, 314
— Bureau for Safe Transporta-

tion of, 314
— Bureau of, regulations of the,

188
— transportation of, 312

by Pennsylvania Rail-

road, 312
Extra corporate relations, 183-

200

Facilities, engine - disiDatching,

453
— furnished by the public, 338-

340
— in vards, concentration of,

58^ 59
— plant, 340, 341
"Factors, third," 574
Federal, Board of Mediation

and Conciliation, 610
— control, American Railway

Association during period

of, 181
— Relations, Railway Execu-

tives' Advisory Committee
on. See Advisory Commit-
tee

— valuation, the, depreciation

and, 224
Ferry, or trap, cars, 347-349

Files, in office work, value of,

175, 176
Financial, and physical data,

203
Findlev, George, Sir, 651, 652
Fireman, 540, 541
— and good combustion results,

545, 546
— applicant for, requirements

of, 563
•— examinations every six

months for the, 541
— improved condition of, 557
Firemen's arbitration (1912-

1913) of wages, 596

Foreman, engine-house, and the

master mechanic, 158
— roundhouse, assists master

mechanic, 158
— section, importance of the,

141, 142
Forms, 203-206
— considering circumstances in

designing, 205
— for conducting transporta-

tion, 204
— for Conductor's Wheel Re-

port, 205, 206
— for station service, 205
— of the U. S. R. R. A., 204
— opportunity for intelligent

cooperation on, 206
— transportation, jiossible to

reduce number of, 205
"Fourteen-hour, rule," 583
Franklin, Benjamin, autobiog-

raphy of, 174
Fraternal organizations, 673
Freight, average loading of

L. C. L. cars, 488
— bill of lading for, 227
— bills and delivery receipts,

229, 230
prepaid, 230

— carload and less-than-car-

load, tracing, 356-361
— cars, advantages of large-ca-

pacity, 75
American Railway Asso-

ciation data on, 265-268
average trip for, 263,

264
brakes for, 77, 78, 79

bulky articles carried by,

72
capacity not used, 298
capacity of, 67-75
collecting information

about, 148
construction of, in relation

to service, 273
present status of, 76-

84
early conditions relating

to, 185
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Freight, ears, for ten - year
period, statistics concern-

ing, 272
highest average mileage of

(in 1916), 270
important function of the,

260
improvement in use, de-

crease in number, of, 271
intercliange of, M. C. B.

code of rules governing,

403-407
in United States (1898),

70, 71

and their use, 269-286
large earnings of, 261
load for, 296-305
loading o f , American
Railway Association and
the, 294
— of large dimensions, 72-74

prime units in freight

transportation, 261
railway owned, in United

States, 297
recent trend toward large

capacity of, 75, 76
seasonal demands for, 273
service, interchange, first

rules for, 396
some figures on mileage of,

270, 271
speed of, not an important

factor, 269
stock of (1920), 90
tonnage handled by, 271
tonnage of, not an imjDor-

tant factor, 269
trap, or ferry, 347-349

— — typical movements of, and
time consumed, 264-268
waste in use of, 262, 263

—— wheels for, 76, 77
— centers, 262
— "containers" for, 321
— depots run at a loss, one-

third of the, 538
tracks at the, 36

— equipment — adequate data

should be at hand, 86, 89

Freight, expenditure, summary
of operating section of,

249
— Forwarded Book, 229— interchange junction point,

186
— lighterage service and, 338
Freight-loading, by "return bal-

lot system," 36
Freight local, 486^89
— locomotive efficiency based on

tonnage, 468
— "machine gang" for, 37— "mixed train," 486
— platforms, English and

American, 35
— rates, demurrage contrasted

with, 324
— Received Book, 229— revenue, accounting for, 227-

229
accounting originates at

stations, 229
Book of Instructions for

Government of Agents, 229
burdensome accounting

for, 233
— "sailing day" plan for han-

dling, 374-378
— Settlement Book, 230, 231
— shipping order for, 227
— stations, terminal, 249, 250
— tariffs for, 227
— trains, drop and i)ick-up,

489
fast, 490
preference, 490
road handling of, 361-367
speed competititon, 486
time, 489

— transfer stations for, 36, 37
— transportation, cost of early,

443
immense importance of,

573
— waybill for, 227, 228
— work, the team yard in, 38
Frost, George H., founder of

The Engineering News
Record, 196, 197

L
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"Fuel, causes," 478
— consumption, steam and elec-

tric locomotives, 124-127
— economy, 478
Fulton, Robert, and engine de-

velopment, 434—i36

Galileo, vacuum theory under-

stood by, 423
Galloway, R. L., "The Steam

Engine and Its Workings,"
423

Gauge, widening of, 10

General Manager, and his rela-

tion to Labor, 144
— delegation of duties by the,

145
— duties of the, 142, 144-147
— staff of, statistics and the,

247
General Superintendent, 147
— promotions a duty of the, 147
General Time Convention

(1881), 178; (1889), 514
— Colonel H. S. Haines, first

president of Consolidated,

180— name changed to American
R a i Mv a y Association

(1891), 180
— resolutions of (1885), 179
"George do it. Let," methods in

railroading, 287, 288

George, Lloyd, on unemploy-
ment, 710

Germany, freight methods in,

523
Goethals, Major - General

George, 612

"Go" is the genius of the Amer-
ican train-operation system,

32
Gondola, hopper, ear, 81

Government control, 367, 368,

369
— ear pools under, 381
•— neglect of repairs under, 368,

369
— railroad, wages and, 618
— relinquished, 285

Grade changes made while op-
eration is continued, 15

— on double track, 15— tested by money value, 15
Grade crossings, accidents at,

641
— American and foreign, 641
Grade reduction and train load,

an example in, 13, 14
Grades, in earlier railroading

days, 11, 12
— low, importance of, 15
— resistance on, 465
Grammar of industry, the, 723-

724
Graphs, value of, 239
"Graveyards" of cars, 341
Gravity and "hump" yards,

braking in, 48
Gravity yards, 48, 49
"Gridiron," or station - order,

j'ard, 55, 56
Gross Income, deductions from,

243

Hackworth, Timothy, and en-

gine development, 433, 434
Haines, Colonel H. S., first

president of General (Con-
solidated) Time Conven-
tion, 180

Handbook of car owners' equij^-

ment, Sechrist's, 186
Helper engine service, 15, 16, 17
Hepburn Act, 214, 347
Hill, J. J., on ton miles and

train miles, 253
History, function and value of,

447, 448
— of Equipment Record Book,

217
Hollerith accounting machine,

233
Home cars and home lines, 380,

381
Home-route cards, local and

continuous, 395
Hopper Gondola car, 81

"Hot boxes," prevention of, 553
Hours and Service Law, 479
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Housing conditions, superin-

tendent of personnel and,

151
Hugghens and the vacuum, 424
"Hump" and gravity yards,

braking in, 48
— or "summit," yards, 46-48
— yard in America, the first,

Pennsvlvania R. R. installs,

47
— yards, eapactiy of, 47
Hunt's Merchant's Magazine.

See Commercial and Finan-
cial Chronicle

Icing and stock-pen tracks, 56
Imperial Russian Railways, 146
Improvements in cai's and their

appliances, 84
Income Account, for final re-

turns, 227
Railroad Operating Ex-

penses, 233
— and spendable income, 731
— Gross, deductions from, 243
— net, 242
— non-operative, 242, 243
— Operating, 242
— Railway Operating, 241
— Statement, first step in pre-

paring the, 241
— Total Operating, 241
Industrial, Conference, first

—

views of Labor and Capital,

697-705
— democracy, 50
— organization, 726ff.

Industry, capital and labor in,

727ff.

— capital in, 728ff.

— fundamentals of. See Gram-
mar of Industry

— grammar of, the, 723-724
— increase of production the

solution in, 733
— labor in, 728if.

— management in, 731— the enterpriser in, 727ff.

Inspection, importance of, 480
— of watches, 496

Instruction, training and, 657,
660-664

See also Provident Institu-

tions

Insurance. See Provident In-

stitutions

Insurance, mutual. See Labor
Unions

Intelligence, Binet Simon tests

for, 654
— experience in relation to,

648
— fatherhood and, 650, 651
— heredity and, 651
— levels of human, 643-651
— lower and higher, 650
— rating of, 645-647
•— subject of, transportation of-

ficer and the, 648
— tests for, 643-647
— the final determinant of ef-

ficiency, 650
Interchange, car, beginning of,

403
— freight car service, first rules

for, 396
— junction point, freight, 186
— of cars between roads, 59, 60
— rules, 83
— yards, 53, 54
Intercompany, arrangements

and standard practice, 177-
183

Interlocking and block signals,

32-34
Committee on, 515

— in this country, P. R. R. in-

stalls the first, 559
— report on, 516
— signals and the block system,

511-518
in England, 512

Intermediate terminal yards,

faulty, 60, 61
— yards, 59
International Association of

Transportation and Car
Accounting Officers, 394

Interstate Commerce Commis-
sion, 137
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. Ictteretate Commerce Commis-
sion, accounting methods of

the, 240
— adopted Joint Facility Ac-

counts (1907), 239
— Advance Rate Case (1910)

and 'the, 607
— and accounting procedure,

208, 209
— and Block Signal and Train

Control Board, 517
— and Federal valuation, 218
— classification of accounts,

214, 215
— classifications, suggestions re-

garding, 243
— filing freight tariffs with the,

227
— loading requirements and the,

305
— on car supply, 408
— on demurrage, 323
— order regarding car capaci-

ties, 187
— organization of the, (1887),

212, 213
— recasting operating expense

classification of, 214
— regarding demurrage, com-

plaints to, 325
— regarding privately owned

cars, 335
— recjuirements regarding car

loading, 293
— requiring annual reports

from railroads, bill of, 190,

191
— rolling stock data of the, 287
— tariffs and the, 348
— transportation of explosives

and the, 315
— valuation of railroads by, 220
Inventories, and audits, 215-218
— recurring, 215, 216
Inventory, daily car, 363
— of cars, essential to make

penetrating, 217, 218
— of Equipment Owned, Offi-

cial, 216
— of rolling stock, 216

Inventory, "poor records" in,

216
Investment Securities, Poor's

Handbook of, 190

Jervis, John B., in railroad de-

velopment, 444
Johnson, Charles R., signal com-

pany, 33

Joint Facility, Accounts, 239
Journal and "blotter" of the

division accountant, 237
Junctions, flying, and inter-

locked crossings, 24

Keynes, John Maynard, on
Probability, 255

Kinks, in tracks, 10
"Knowing how," importance of,

60

Labor and capital in industry,

727ff.

— artificial scarcity and artificial

demand for. See Labor
Unions

— Board, U. S. Railroad, 622,

624
and conditions of em-

ployment, 219

See also U. S. Railroad Labor
Board

— capital and, 697-709
relative contribution to

and i^roduction, 733,

734
management, and, 636

and production, 733, 734
mutual understanding

between, 732
— definitions of, 727ff.

— efficiency depends on man-
agement and discipline,

651, 653
— in industry, 728ff.

— parasitic, 709, 710, 730
— "produces all, and shall have

all," 692
Labor Unions, 666, 685-710

. artificial demand for la^

bor and, 688, 689
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Labor Unions, artificial scarcity

of labor and, 688
— basis for existence, 691ff.

— bo3'cott, strike, and other

militant methods of, 691
— Collective Bargaining and

the, 691
— events leading to formation

of, 685, 686
— foundation of the modern,

686
— government of the, 687, 688
— how held together, 689ff.

— legal status of, 696
— local and national, 687
— manifestation of activities,

688
— menace in, 694-697
— Method of Legal Enactment

and the, 690
— "relative conti'ibution" to pro-

duction, 692
— socialistic tendencies of, 686
— strike, boycott and other

militant methods of, 691— wages, unemployment, and
the, 733

— what they call themselves,

686
— what they particularly op-

pose, 690
— working day and the, 694
Labor views at First Industrial

Conference, 703-705
Lap sidings, description of in-

stallation and use, 18-24
— rule for operating, 20
— use of, increases average

speed, 23, 24
Lardner, Dr. Dionysius, on de-

preciation, 224
— on early transportation, 421
Lay-outs, designing and equip-

ping of, 16
L. C. L. cars, average loading

of, 488
Leads, in yards, 57, 58
Lecount, Lieut. Peter, "Prac-

tical Treatise on Railways,"
443

k

Legal Enactment, method of,

labor unions and the, 690
Leisure, time, the use of, 176,

177
"Let George do It," methods in

railroading, 287, 288
Lever Act, 284
Lighterage, service, 338
Lighting, in yards, 58
Liverpool and Manchester Rail-

road, early line, 438-440,

637
Living, standard of, the, 692-

694
— wage, 693
Loading, commodity, statistics

on, 250
— of cars, 250-252

affected b y commercial
practices, 250, 251
proper utilization, 301

•— of freight cars, final conclu-

sions regarding, 296
improvement in, 301,

302
— of trains, 252, 253

See also Car loading

Location, railway, early errors

in, 11, 12, 13
— economics of, Wellington's

epochal book on, 11
— modern advances regarding,

13
— possibilities in, 13
— room for improvement re-

garding, 13

Locomotive as example of de-

preciation, 222, 223
— costs, 253-255
— engine, first use of the, 432
— Engineer, 541-544

The, (pub.), 199
— Engineering, Railway and,

(pub.), 198-200
— failures, 479-481
— for service, first American,

446
— mileage, 471-479
— mile-cost, electrical and steam

compared, 127
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Locomotives, adhesion, 457,

459
— adjusted tonnage, 459
— assistant ("double header"),

469
— at terminals, movement of,

449-453
— capacities of, 254
— "Class D," 469
— "Class R" (Pennsylvania),

567
— crews for, 453-456
— draw-bar pull of, 459
— economy of capital and, 455
— efficiency of freight, based on

tonnage, 468
— eight-wheel, first of the, 446
— electrical and steam, com-

pared, 123, 124
mile-cost compared, 127

— keeping in repair, impor-
tance of, 100

— life of, 448
— lubrication of, 548
— mechanical resistance, 459-

462
— mileage of early, 443
— "per cent" rating of, 469
— power handling and, 452
— "pusher," 471
— rating of, 456^69
— renewing parts of, 456
— repairs on, two classes of,

450, 451
— road tests of, 463
— speed-recording devices for,

254
— steam, action of heat in, 101,

102
and electrical, compared,

123, 124
mile-cost compared,

127
and friction, 105, 106
and resistance, 106
and tractive power on nar-

row-gauge road, 119
articulated, 113, 114
boiler pressure in, 110,

111

Locomotives, steam, compound,
112, 113

engines, 111
Mallet type, 113

counter-balancing of, 106
cylinder economy in, 103
development of, 101
earliest, 432
hand and mechanical stok-

ing for, 109, 110
high pressures in. 111
loss of heat in, 102
percentage o f tractive

power in, 103, 104
possibilities for improve-

ments in, 111, 112
present stock of, 100
prices and costs, 107,

109
pusher, 112
road, 112
saturated steam produo-

tion in, 111
service power, 112
"specialties" and accesso-

ries for, 106, 107
speedometers for, 118, 119
the main types of, 112
things demanded in, 101
use of lubricants for, 106

superheated steam in,

102, 103
yard, 112

— Stephenson's "Rocket" and
American Mallet Com-
pound, 196

— tractive power of, 457
— use made of early, 442,

443
— washing and oiling of, 449,

450
— working the, 549
Long and short haul, 523
— clause, 523
Longitudinial, back shop, 94
Loree, L. F., elected president

American Railway Associa-

tion, 505
Loyalty, encouraged bj'^ the di-

vision superintendent, 156
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Machine tools, careful selection

of, 97, 100
Mail-order business, less-than-

earload lots and the, 349
Main-line car movements, 366
Maintenance, deferred, and de-

preciation, 224, 225
Maintenance Department offi-

cers, age of, 656
Maintenance of Equipment De-

partment and the transpor-

tation man, 3

— one of the three operation
phases, 134

Maintenance of Way Depart-
ment and the transportation

man, 3
— employees, time slips for,

236
— one of the three operation

phases, 134
Main track, use of, 508
"Maintracker" movement, 475
Make-up of trains to be

switched at farther point,

57
"Making up" trains, ' three sys-

tems, of, 481
capital, labor, and, 636

Management, capital, labor, and
production, 733, 734

— discipline, and labor, 651-653
— employees and, future rela-

tions between, 634-636
— employees' participation in,

677ff.

— in industry, 731
— labor, capital—mutual under-

standing between, 732
j\Ianager, general, and his rela-

tion to Labor, 144
— delegation of duties by the,

145
— duties of the, 142, 144-147
"Man causes," 479
Master Car Builders' Associa-

tion, 81, 83
— rules, code of, 403-407
Master Car Builders' Convpii-

tion (1919), 305

Master mechanic, 158
— assisted by roundhouse and

engine-house foremen, 158
— engine-house foreman, and

road foreman of engines,

159
Matter, definition of, 121
MeCrea, James, explosives rul-

ings and, 313
Mechanic, Master, 158
Mechanical department, i m -

provements in the, 300
Mediation and Conciliation,

Federal Board of, 610
Mediators, functions of, 617
Men, the value of, 130
Messier, Thomas D., develops

system of railroad account-

ing, 211, 212
Method of Legal Enactment,

labor unions and the,

690
Methods in administration, 169-

177
Mileage, basis settlement for car

hire, 393
— ear, 299-301
— loaded and empty, 378-381
— locomotive, earlj^ 443

increasing the, 471—479
— normal empty, 380
— of freight cars, some statis-

tics on, 270, 271
— switching, 485
— transportation and mechan-

ical departments cooperate

for, 456
Mile-cost of electrical and steam

locomotives compared, 127

Mind, a sound, in a sound bodv,

169
Miscellaneous, accounting mat-

ters and general accounts,

241, 242, 243, 245
— matter, restrictive rules cov-

ering, 634
— officers, age of, 656
— records and reports, 231
— suggestions concerning de-

murrage, 332, 333
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Moody's Manual, 191, 192
— and Poor's Manual compan-

ies consolidate, 192

Movement, train and yard, 332

!Murdock, William, and engine

development, 429

Murray, Oscar G., fund, 683

Mutual benefit associations, 673

jMutual, understanding — man-
agement, capital, and labor,

732
"My Lord," or "Bluclier,"

Stephenson's locomotive.

Narrow-gauge railroads, ad-

vantages of, 119, 120

National Conference Committee
of Managers, 605, 609, 610

Nelson, Admiral, an inspiring

example, 734
Net Income, 242
Newcomen, Thomas, and engine

development, 424-426
Newlands Act, 617
New York Central Railroad and

some track problems, 26
— wages and the, 583-588
No-bill tracks, 53

Non-Operative Income, 242, 243

Obsolescence and retirement,

226, 227
Obsolete railway lines, 17

Officers quickly appraised by
their men, 168

Official Inventory of Equipment
Owned, 216

'

Official Railway Equipment
Guide. See Sechrist's

Handbook
Official Railway Guide, the, 183,

184, 185
Official Railway Equipment

Register, the, 185-188
Open Shop, Councils, 697
— Employers' statement con-

cerning, 697-703
— Employer's statements in re,

697-703
Open-top cars of the future, 304

Operating Department, rules

for physical qualifications,

528, 529
— rules governing employees,

528, 529
Operating Income, 242
— Railway, 241
— total, 241
Operation, of yards, 46-49
— railroad, how to improve,

299, 300
three distinct phases of,

134
Operations, affecting relations

between roads, American
Railway Association con-

trols, 181, 182
— "pen picture" of the com-

pany's, 242, 243
Operator, division, the, 160,

161
Operators, telegraph and block,

538, 539
Organization, as a factor in cor-

poration management, 131

— company—intercompany ar-

rangements and standard

practices, 177-183
— departmental, stock objec-

tions to, 133, 134
— divisional, advantageous

tendency of, 136
— for production, four methods

of, 726
— importance of, 60
— industrial, 726ff.

— railroad, departmental and
divisional, 131, 132

comparison of, 132-142
English and American^

132
—. — must co]>e with extremes,

135
Originating roads, car owner-

ship and, data on, 413, 414
— per diem debit balances and,

413
— responsibilit}' of, car supply

and the, 409
Overloads, setting off, 16
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Overtime, 632
Ownership, car, 407-417
— of cars, private, 334-336

Pacific Car Demurrage Bureau,
suggests demurrage
changes, 330-333

Parasitic, labor, 709, 710, 730
Parliament, British, and land

valuation act, 219
— demands interlocking and

block systems, 513
Parts, of locomotives, renewal

of, 456
-— standardization of, 83, 84
Passenger, conductor, impor-

tance of the, 141
Patenall, the block system and,

513
Patrons, improving relation-

ships with, 300, 301
Pay, Chicago and Pittsburgh

scales of, 572, 573
Pay for service, duplicate, 633

not performed, 633
— rates of (1863-1872), 578
Payrolls and timekeeping, 236,

237
— title of employees on the, 235
Peak, of the traffic load, the, 84
Peddler, car service, 377
Pennsylvania Lines, early de-

fects in accounting system
of, 213

Pennsylvania Railroad, adopts
standard practice, 34

— car pools of the, 382
— Car Record Office of the, 349
— discipline on the, 668
— increases wages, 586
— in railway location, advances

made by, 13
— installs first "hump" yard in

America, 47
— "sailing day" plan developed

by the, 374, 375
— tracing shipments and the,

361
— transportation of explosives

by the, 312

Pennsylvania Railroad, volun-
tary relief association, 674

Pensions. See Provident Insti-

tutions

"Per cent," rating of locomo-
tives, 469

Per diem, accounting in relation

to, 383, 384
— Committee of 1909, 389-392
— debit balances, 413
— graded, 390
— introduced in 1902,— investigations made by Amer-

ican Railway Association
relative to, 385-389

— mileage settlement system
compared to, 389

— origin of the, 383
— plan adopted by American

Railway Association, 385
— rates and dates when insti-

tuted, 389
— seasonal, 408
— unsettled questions of, 389-

392
Personal equation, 660
— language and, 663
Personality, and character all

important, 169
— importance of, 65
Personnel, superintendent of,

148-151
Physical, and financial data, 203
Piece-work, G29
Pitcairn, Robert, 350
Pitches, and sags, 5
Pits, inspecting, 91
Pittsburgh, Ft. Wayne, and

Chicago Railway, rules for

running engines, 576
Plane system, advantages of

the, 521
— Central R. R. of N. J., 520
— of handling cars, 518-522
— Philadelphia and Reading,

520
Planning, in yards, 49, 50
Police service, railroad, 163,

154, 155
— origin of, 153, 154
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Police service, railroad, person-

nel of, 154, 155
Poling, yards, 46
Pooling, locomotives and crews,

479
Pools, car, 381-383
"Poor records," in inventory,

216
Poor's Classified Investment

Holdings, 191
Poor's Directory of Railway

Officials and Manual of

Araeican Street Railways,

190
Poor's Handbook of Investment

Holdings, 191
Poor's Handbook of Investment

Securities, 190
Poor's Manual and Moody's

Manual companies consoli-

date, 192
Poor's Manual of Industrials,

191
Poor's Manual of Public Util-

ities, 191
Poor's Manual of Railroads, 188
— called the Railroad Man's

Bible, 191
Poor's Manual, remarkable his-

tory of, 192
Poor's Publishing Company, 192
Port, and Harbor Development

Commission, N. Y. and N.

J., 339
Port of New York, authority,

339
"Postage stamp," system (rates

—New England), 522
Power, assigned, 453
— economical use of, 453-456
— handling and locomotives,

452
— importance of, 478
— "links," 454
•— "running the rounds," 454
— "swings," 453
— tractive, 457, 458
— transmission, compressed-air

method of, 104
Practices, standard, and inter-

company arrangements,
177-183

Price, definition of, 219
Primary accounting, former

methods of, 165
Priority, orders, abuse of, 381
Private, ownership of cars, 334-

336
Probability, definition and dis-

cussion of, 255
Problems, solving, while you

sleep, 171
Production, capital, labor, and

management, 733, 734
— increasing, the solution in in-

dustry, 733
— organization for, four meth-

ods of, 726
Progressiveness, a factor in rail-

roading, 62, 63
Promotions, 564
— a duty of the general super-

intendent, 147
— and publicit}', 183
Provident Institutions, 673-684— first of the, 674
— forms of, 674, 675
— gi'oup insurance, 675, 676— hazards of life, five major,

675
— loan provisions, 676
— private endoAvment funds,

682-684
— savings funds, 676
— stock, cooperative capital,

677
— U. S. Steel Corporation,

679ff.

Public, facilities furnished by
the, 338-340

— safety, arousing interest in,

152
— sentiment and thft railro«d.

183
Publications, relating to rail-

roads, 183-200
Publicity, and promotion, 183
''Puffing Billy," early locomo-

tive, 433, 434
Pull, draw-bar, 459
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''Quadrant," upper, signal, 33
"Quaker Line," the, early rail-

road, 437

Rail "creeping," 10
— devices to offset, 10
Rail joints, staggered, 109
Railroad, accidents, 637-643
— accommodations, importance

to traders of, 38

See also Accounting
— accounting, evolution of, 207
— Administration, U. S., 621
Railroad Age Gazette, The,

(pub.), 194
— and public sentiment, 183
•— and the community, 183
•— barracks and railroad Y. M.

C. A, compared, 92
— business, the, calls for

straight thinking, 225, 226
— clearing house of American

Railway Association, 392
— control, government, 367,

368, 369
— development, The Railway

Review and, 196, 197
— employees, total number of,

531,^532

Railroad employment. See Em-
ployment

Railroad Gazette, The, (pub.),

193
— and its influence for standard

gauge, 193
— and standard car couplers,

194
— and standard threads, 193,

194
— and the adoption of air

braking, 193
— and the bridge controversy,

194
— changes in the name of, 194
Railroading, progressiveness a

factor in, 62, 63

Railroad Journal, American,
(pub.), 192, 193

See also Poor's Manual of

Railroads

Railroad Labor Board, United
States, 137, 622-624

Railroad Man's Bible, Poor's
Manual called the, 191

Railroad, methods and devices,

improvement in, 560, 561— Operating Expenses—Income
Account, 233

— operation, emergency, 135
• how to improve, 299, 300

specialization essential in,

134
three distinct phases of,

134
— organization, departmental

and divisional, comparison
of, 132-142
English and American,

132
fluctuation between de-

partmental and divisional,

131
must cope with extremes,
135

— police service, 153, 154, 155— revenue from freight, pas-
senger, and incidental

sources, 227
Railroads, after the War, con-

clusions regarding, 285,

286
— American—keeping ear rec-

ords, 353-356
— and Canals of the United

States, History of the, 188,
189

— and traders, time assignment
of cars between, 261-264

— classified as to furnishing
equipment, 412, 413

— comparison of steam and
electricity on, 120-127

— development of, Jervis and
Allen in the, 444

— early, some data on, 436-448
— English, in early days, 318
— in Bureau of Explosives,

membership of, 318
— Interstate Commerce Com-

mission's valuation of. 220
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Railroads", in the War, 61, 62
— uarrow-gauge, advantages of,

119, 120
and standard-gauge, com-

pared, 119, 120
— Poor's Manual of, 188
— provident institutions of,

673-684
See also Provident Institu-

tions

— returned to owrers bj"^ Gov-
ernment, 285, 298, 299

— standard-gauge and nari'ow-

gauge, compared, 119, 120
— standard time, 493-498
— store delivery by, 319-321
— waterside business of the, 38
Railroad systems in England,

560
— transportation, development

of, 183
— Y. M. C. A. and railroad bar-

racks compared, 92
and Superintendent of

personnel, 151
Rails, introduction of iron, 423
— wooden, 445
Railway Age, The, (pub.), 192,

193, 194
— and its fight against govern-

ment ownership, 194
— conducts suggestion contest

regarding car mileage, 299
— evolution of present editorial

policy, 195
— on car-loading methods, 301
— probably most widely quoted

technical journal, 195
— purchases many other publi-

cations, 194, 195
— "sailing day" plan and, 376,

377
Raihvav Age Gazette, The,

(pub.), 194
Railwav and Locomotive Engi-

neering, (pub.), 198-200
Railway Association, American.

See American Railway As-
sociation

Railway Commissioners of Can-

ada, Board of, car supply
and the, 408, 409

Railway, Congress, Internation-

al, 1905 Convention of, 68
Railway Economics, Bureau of,

organized 1910, 182
— Dr. Lardner's, on deprecia-

tion, 224
Railway Equipment Register,

Official, the, 185-188
Railway Executives' Advisory

Committee on Federal Re-
lations. See Advisory Com-
mittee

Railway Executives, Association

of. See Advisory Commit-
tee

Railway Guide, Official, the,

183, 184, 185
Railway, Line Clearances and

Car Dimensions (quarterly

pub.), 187, 188
Railway, lines, obsolete, 17
Railway, Officials and Manual

of American Street Rail-

ways, Poor's Directory of,

190
Railway Officials, in America,

Biographical Directory of,

655
Railway, Operating Income, 241
Railway Operating Revenues,

227
Railway publication, the first,

in the world, 192, 193
Railway publications, 183-200
— revenues, uncollectable, 241
Railway Review, The, 195-197
— and railwav development,

196, 197
— history of railways and, 197
— Willard A. Smith, editor and

publisher of, 196
Railways, American Street,

Poor's Directory of Rail-

way Officials and Manual
of, 190

Railway statistics, a study in.

Poor's, 191
— street, 189, 190
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Eailway statistics, tax accruals,

241
— Working and Management of

an English, 651, 652

Rates, 632
— and ears (1920), 380
— demurrage, 327-330
— systems of, 522-524
— through, 228, 229
Rating, engine, 456^69
— intelligence, 643-647
— "per cent," of locomotives, 469
— tonnage, origin of, 404
Reading, great biographies, 174
— newspapers, 173, 174
— oral, 172
— silent better than oral, 172,

173
— the value of intelligent, 171
Receiving tracks, 56
Reconsignment, a crucial prob-

lem in transportation, 307
— a much abused practice, 305,

306
— cars of, 305-308
— privileges — are they neces-

sary? 307
— two classes of diversion, 306
Records and reports, improve-

ments in, 351
•— miscellaneous, 231
Records, car, 349-356
— methods of keeping, 353-356
— quick-record book for, 356
Recurring inventories, 215, 216
Refrigerator cars, 334
Relations, employment, 617
— extra corporate, 183-200
— future, between employees

and management, 634-636
RelationshijDs, human, impor-

tance of the, 167, 168
Relationship with patrons, how

to improve, 300, 301
"Relative contribvxtion," 730ff.

Repairs, car, 405-407
labor rate and, 406, 407
types of, 371-374

— classified, and the back shop,

92-100

Repair shops, "floating gangs"
for, 67

— for cars, 67
— on locomotives, two classes

of, 450, 451
— subsidiary, 91, 92
— under government control,

neglect of, 368, 369
Report, Conductor's Wheel, 205,

206
Resistance, car, 467
— mechanical, 459-462
— on grades, 465
"Responsibility, divided," how

to define, 136
Resti'ictions, affecting adminis-

tration of business, 629
— rule, covering miscellaneous

matter, 634
— to make jobs, arbitrary ser-

vice, 631
Retirement and obsolescence,

226, 227
"Return ballot system" for

freight, 36
Reveime accounting, 227
— freight, stations the sources

for, 229
Revenue, freight, accounting

for, 227-229
— incidental, accounting for,

233
— railroad, from freight, jias-

senger, and incidental

sources, 227
— uncollectible, 241
Revenues, Railway Operating,

227
Road foreman of engines, 159,

160
— handling, 361-367
— tests of locomotives, 463
— work, 486
"Rocket," the, early locomotive,

440-442
— Stephenson's locomotive,

196
Roebuck, Dr., and engine devel-

opment, 428
Roof construction, 81
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Roundliousc foreman assists

Master mechanic, 158
— vital importance of the, 453
— work at the, 450
"Royal George," the, Hack-

worth's locomotive, 434
Rules, governing employees,

528, 529
— questions about standard,

503-505
— restrictive, covering miscel-

laneous matter, G34
•— standard — making them

practical, 505
— Standing Committee on

Train, 502, 503
— train, standard code of, 499-

503
Running tracks, 55
Russia Railways, Imperial, 146

Sabot frien, brake on the Con-
tinent, 48

Safeguarding, the future, 176
Safeguards, against accidents,

640, 641
— relative to train movements,

510, 511
Safety appliances, and prac-

tices, 561, 562
— Committee on, 515-517
— cost of installing, 562
Safety, committees, 153
— public, arousing interest in,

152
— superintendent of, 151-153
Sags and pitches, 5
"Sailing Aay" plan, benefits of

the, 375
— for less-than-carload freight,

374-378
— modifications in the, 377
•— objections made regarding

the, 376
Salary, fixed, disadvantages of

a", 176
"Samson," the early locomotive,

442
"Sanspareil," the, early locomo-

tive, 440, 442

Savary, Thomas, and the vacu-

um, 424
Savings, funds. See Provident

Institutions

Scales, track, 53
— for weighing cars and ship-

ments, 31, 32
Seasonal, demand for cai's, 251
— per diem, 408
Section, foreman, importance of

the, 141, 142
Securities, Investment, Poor's

Handbook of, 190
Semaphore, signal introduced,

559
Seniority, the setback of, 630
Service, duplicate pay for, 633
— Law, Hours and, 479
— not performed, pay for, 633
— sidings, and railroad stations,

30, 31
— Avages and, 635
Settlement Book, for freight

charges, 230, 231
Sheridan, General, leader and

organizer, 200
Sherman Act, 684
Shipments, carload and less

than carload, 347
— tracing, 356-361
Shippers, relations of chief dis-

patcher and, 161
— to handle business, inability

of, 341
Shipping order, for freight, 227
Shop, employees, time slips for,

236
Shunting, yards, 46
Sidings, lap, description of their

installation and use, 18-24
— passing, importance of, 18
— some concrete results of work

on, 22, 23
Signal, companies formed, 33
— devices, rapid development

in, 33
— system, block and interlock-

ing, imported from Eng-
land, 32

— upper Quadrant, 33
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Signals, devices for, investiga-

tion of, 517, 518
— difficulty with lights for, 517
— fixed, 511
—— and semaphore, 559
— interlocking and block, 32-34

and the block system, 511-
518

— railroad, development of, 514
— slanders regarding, 517, 518
— uniform train, 498
Sills, steel, 79
Sinclair, Angus, and Locomotive

Engineering, (iDub.), 199
Sinclair, Company, The Angus,

200
Single, and double track capac-

ity compared, 25

Single-order, dispatching, old

system of, 33
— system, 509
Sites, town, and real estate as

factors in early railroading,

14, 15
Sixteen-hour Law, 583
Smith, Willard A., editor and

publisher of The Railway
Review, 196

— as an impediment, Lecount
on, 6

to movement, 6

Snow, fences, 6

Snowplow, 115, 116
— markers, 6, 7
Socialism, labor unions and, 686
Southern Railway, Time Con-

vention (1877), 179
Spacing, signals, 24
"Special allowances," 625-629
Specialization, essential in rail-

road operation, 134
"Special-movement," tracks, 53
Speculation, not recommended,

176
Speedometers, for locomotives,

118, 119
Speeds, relative, through level

turnouts, (table), 7

Staff, examinations and instruc-

tions by the, 147

Staff, inspections by the, 146,
147

— meetings of the, 146, 147
— of general manager, or of

vice-president in charge of
operations, 145-147

— responsibility and importance
of, 145-147

Standard Code, great impor-
tance of, 507

— of Train Rules and Tele-

grai^h Orders, final consid-

eration of, 506, 507
Standard equipment, Julius

Kruttschnitt on, 303
— proposed by Director Gener-

al of Railroads, 303
Standard gauge, influence of

The Railroad Gazette for

the, 193
— railroads compared to nar-

row-gauge, 119, 120
Standardization, of parts, 83,

84
— of wages, 603
Standard of living, the, 620,

692-694
Standard practice, adopted by

Pennsylvania Railroad, 34
— features of, 34
— and intercompany arrange-

ments, 177-183
Standards, production, 630
Standard time, adoption of

(1883), 179
— railroad, 493-498
Station accounts and monthly

balance sheet, proof of, 231,

233
Station agont, 533-538
— also an accountant, 229
— and the company, relations

between the, 535
— auditing accounts of the, 231,

233
— division agent and the, 164
— finances and, 534
— importance of the, 141
— important relations with the

public, 533
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Station agent, miscellaneous rec-

ords and reports by the,

231
— responsible for waybills, 229
— varied duties and practices of

the, 536-538
Station and agent forces and

the division agent, 164
— cash book record for the, 231
— forces supervised by the di-

vision agent, 163
— the sources for freight rev-

enue accounting, 229

Stations, railroad, and ser%'ice

sidings, 30, 31
— "regulating," French, in the

War, 62
— service, forms for, 205
— terminal freight, 249, 250
— tj'pical, 533, 534
Statistical Inquiry, Committee

of, (Am. Ry. Assoc'n), 203

Statistics, accident, 642, 643
— accuracy important in, 248
— and "figuring," 247
— and the general manager, 247
— are to be interpreted, 246
— at best, an aid to judgment,

256
— compression imjDortant in,

249
— definition of, 203
— forms as related to, 206
— good, definition of, 249
— how to keep, 245, 246 (— important to test, 245
— on commodity loading, 250
— results of operation shown

bv, 246
— subject of, 245-249
— summarv remarks regarding,

256, 257
— truth essential in, 248
— use of diagrams in, 246
Steam and electricity on rail-

roads compared, 120-127
Steam and electric locomotives,

comparison of, 123, 124
fuel consumption, 124-

127

Steam and electric locomotives,

mile cost of, 127
Steam as motive power, the fu-

ture of, 125
Steamboat, Fulton and the, 434-

436
Steam, electricity, and braking

on heavy grades, 123
— and ease of starting trains,

122, 123
— and the weather, 122
Steam engine, invention and de-

velopment of the, 423^48
Steam, engineman, and the use

of, 547, 548
— exhaust, feed-water heaters,

105
— locomotion, patenting o f

,

432
— practice, economical devices

in, 104, 105
— sometimes understimated as

motive power, 122
— transport, development of,

421^24
Steel, cars, problems of, 80, 81
Stephenson, George, an inspir-

ing example, 524
— and engine development, 440-

442
— and the "Rocket," 440-442
Stephenson, Robert, and engine

development, 436-442
Stephenson's, "Rocket" (loco-

motive), 196
Stock, company, employees and,

677
Stockholders, employees as,

679-682
Stock pen and icing tracks, 56
Stockton and Darlington, R. R.,

575
Stock, "watered," 220, 221
Stoking, of steam locomotives,

hand and mechanical, 109,

110
Stone, Warren S., 589ff., 608
Storage, yard, 56
"Stourbridge Lion," early loco-

motive, 445, 446



INDEX 765

Strike of 1877, 631

See also Arbitration

Strikes, 710-723
— the Debs strike (American

Ry. Union) 1894, 720-723
— the strike of 1877, 711-713
— the strike on Chicago, Burl-

ington & Quiney Railway

(1888), 715, 716
— the strike on Lehigh Valley

R. R. (1893), 719, 720
— the strike on Missouri Pacific

(1886), 713
— the strike on New York Cen-

tral & H. R. R. R. (1890),
716, 717

— the strike on Philadelphia &
Reading Ry. (1887), 714

— the strike on Toledo, Ann
Arbor & N. Michigan R. R.

(1893), 718, 719
— yard strike, Buffalo, N. Y.

(1892), 717, 718
Superheated steam, in steam

locomotives, use of, 102,
103

Superintendent, car service, 147,
148

— division, 155, 156, 157
— division agent as member of

staff of the, 164
— of personnel, 148-151

and housing conditions,

151
duties of, summarized, 151
employees' grievances and

the, 149
supervision of employ-
ment by the, 150
wage rates and the, 149,

150
— of safety, 151-153

accident prevention by the,

152
•— road foreman of engines re-

ports to the, 158, 159
Supervising Board. See Advis-

ory Committee
Supervision, how to improve,

300

Supervision in railroading, great
importance of, 166-169

Note.—The pages of illus-

trations between p. 166 and 169
are not numbered in the text.

Sweaton, John, and engine de-

velopment, 426, 427
Switches, clearing snow and ice

from, 7
— low-voltage machines for op-

eration of, 8
— operation of, 7
•— protection of, 7, 8

Switching, handling fast

freights in England with-

out, 57
— passing trains through yards

without, 56, 57

Tariffs, 347, 348
— for freight, 227
— Interstate Commerce Com-

mission and, 348

Tax, accruals, railway, 241
Telegraph, and telephone, es-

sential functions of, 161
— and telephone facilities in

yards, 58
— operators, block and, 538, 539
— orders, standard code, 499

— substitution of "Single Or-

der" system for "Double
Order" or "Duplicate," 501

— telephone, and the transpor-

tation man, 30

Telephone, and telegraph, essen-

tial functions of, 161
— and telegraph facilities in

yards, 58
— telegraph, and the transpor-

tation man, 30

Terminal, charges, 331, 332
— depots and adjuncts, 34-44
— freight stations, 249, 250

Terminals, detention of cars in,

59
— large, switching yards for,

44
— movement of locomotives,

449-453
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Terminals, warehouses at, 37,

38

Terminal vards, faulty interme-

diate,' 60, 61
— highly important function of,

44
— some practical problems of,

44-46
Third track, 25
Thomson, Frank, scholarships,

683
Thomson, John Edgar, Endow-

ment, 682
Time-card, function of the,

508
Time Convention, consolidation

of companies in, 179, 180
— General (1872), 178; (1881),

178, 494; (1883), 498;

(1889), 514
— General, Colonel H, S.

Haines first president of
Consolidated, 80

— Southern Railway, (1877),
179

Timekeeping, and payrolls, 236,

237
— as a factor in accounting,

235
— for enginemen and trainmen,

objects of, 237
Time, organizations, two, disad-

vantages of, 179
— Pennsylvania Railroad abol-

ishes five-minute allowance,

495
— railroad standard, system of
— slips, 236
— standard, adoption of (1883),

179
Time-tables, earliest meetings to

plan, 177, 178
— General Time Convention

(1872), 178
— putting into effect of, 177-

181
Tipples, coal, 30
Ton miles, not train miles, rep-

resent carriers' wark, 253
— per engine hour, 254

Tonnage, adjusted, 459
origin of, 404

— adjustments, car, 462
— basis payment a complica-

tion in accounting, 235
— checking trains with short,

468
— freight locomotive efficiency

based on, 468
— rating, origin of, 404
— train, 467-469
Total, Operating Income, 241
Tracing shipments, 356-361
— American Railway Associa-

tion and, 358-360
— a necessary evil, 361
— Committee to investigate, 357
— traders' opinion of, 360
Track capacity, flexibility of

movement, 26
— graphic methods of working

out, 26
— number of trains moved, 24-

27
— single and double, compared,

25
— use of third track, 25
— when to install four-track

system, 26
Track, double, grade changes

on, 15
use of, 509

— foreman, and the track sur-

face, 4
— inspection cars, 116, 117, 118
— kinks, 10
— "lumpy," 4
— main, use of, 508
— scales, 53
— scales for weighing cars and

shipments, 31, 32
— storage and demurrage, 324
— surface, and a ''waving

track," 4
— tanks for watering locomo-

tives, 27, 28
— "waving," 4
Tracks, at the freight depot, 36
— caboose, 53
— car-repair, 53
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Tracks, classification, 47, 56— departure, 56
— "hold," 53
— icing and stock-pen, 56— interchange, the problem of,

371
— in yards, spacing of, 58— "no-bill," 53— receiving, 56— refuge, in lay-out, 16— run-around, in lay-out, 16
— running, 55
— set-off, in lay-out, 16
•— "special movement, 53
— staggered rail-joints in, 109
— temporary, use of, 15
Tracks, transfer, 55-59
— wreck-train, 55
Traction, obliquity of, 10
Tractive, power, 457
Traders, carriers and, should

kill improper practices, 311
— concerning tracing shipments,

opinions of, 360
— fail to realize importance of

railroad accommodations,
38

Traffic demands, and how to

meet them, 286-288
— balancing all factors in-

volved, 286, 287
— car shortage and car move-

ment, 287
— factors affecting best car

use, 287, 288
•— volume and character of traf-

fic, 286
Traffic movement, carriers, and

trades, 84, 85
— in 1900 and in 1920, 86
— in special periods, 85
Train, and yard movement,

332
— crew, 539-554

changing conditions and
practices, 554-563
proper, 551-554
suggestions concerning

the, 562, 563
work of the, 565-568

watch,

158
diplo-

Train dispatcher, as an assistant

to the yardmaster, 163

duties of the, 162, 163
interruption of, must be

prevented, 162
life, property, and the,

162
versatility required of the,

163
— dispatching, origin of, 162
Training, instruction and, 657,

660-664
Train load, and grade reduction,

an example in, 13, 14
— loading, 252, 253

all-important to

253
— master, 157, 158

assistant, the, 157,

the, optimist and
mat, 157

— movements, principles and
safe-guards affecting, 510-,

511
— rules, standard code of, 499-

503
standing Committee on,

502, 503
— signals, uniform, 498
— tonnage, 467^69
Trains, early method of naming,

351
— electrically and steam driven,

ease of starting, 122, 123
— work of, weekly and monthly

summaries indicating, 253

Tramways, or street railways,

189, 190
Transfer, station for freight, 36,

37
— tracks, 55-59
Transportation, accounts, much

to be learned from the, 240
— Act (1920), the, 220, 622
— as a commodity, 227
— coal mining and, 285
— conducting, one of the three

operatior phases, 134
— cost of early, 443
— development of, 185
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Transportation, device, locomo-

tive condition a prime, 448
— forms used in conducting, 204
— men, and maintenance of

Equipment Department, 3

and the telegraph and tele-

phone, 30
and the wrecking train,

114, 115
crew of train, 539-554
employed, number of, 530
office clerical force, 531-
533
sources of data on, 529
station agents, 533-538
telegraph and block oper-

ators, 538, 539
— of dangerous articles, 312-

318
•— officers, accounting in rela-

tion to the, 234. See re-

sults, 238
should review results reg-

ularly, 247
the, intelligence, efficiency

and, 648
Transportation Priority Act,

284
— prior to advent of railroads,

318
— problems, the, briefly stated,

23

— Rail Line—Accounting, 234-
241

— railroad, development of, 183
— reeonsignment a crucial prob-

lem in, 307
— relation of auditor to, 206-

210
— relation of, to a single indus-

try, 280, 281-286
— steam, development of, 421-

424
Transverse, back shop, 94
Trap, or ferry, cars, 347-349
Trevithick, Richard, and engine

development, 430-434
Trucks, forms of, 79
Tunnel, Severn River (Eng-

land), 5, 6

Tunnel, ventilating a, example
of, 5, 6

— as hampering movement, 5
— use of doors in, 5

Two-Czar, system, 136, 137

Unemployment, labor unions,

wages, and, 733— Lloyd George on, 710
See also Provident Institu-^

tions

Unions, Labor, 666. See also

Labor Unions
United States (1898), number

of freight cars in, 70, 71
United States Board of Media-

tion and Conciliation, 601,

605
United States Chamber of Com-

merce, adopts "Employ-
ment relations" principles,

612
United States Railroad Admin-

istration, 621
— car hire bureau, 392
— embargoes and the, 400-402
United States Railroad Labor

Board, 137, 622-624
— and employment conditions,

219
— on working conditions, 624
United States Railroad Associa-

tion, forms of the, 204
United States Steel Corpora-

tion, employees as stock-

holders in the, 679-681
United States Supreme Court,

Adamson Law adjudicated

by, 612-614

Vacuum, the, Galileo and, 423
— Hugghens and, 424
— Savory and, 424
— Van Guericke and, 423
Valuation, act of British Parli-

ament, 219
— audit and, the grand, 218-222
— Federal, 218
— of railroads by Interstate

Commerce Commission, 220
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Value, definition of, 219

Vice-president in charge of op-
erations, staff of the, 145-
147

Voluntary relief association, 674

Wage, living, the, 693
Wages, 574-624
— advance of 1902, of 1906
— and government control, 618
— arbitration award May 1,

1912, 606
— award of May 14, 1910, 588
— concerted movements for,

605-609
— conduct of arbitration nego-

tiations, 616, 617
— conductors' and trainmen's

arbitration (1913), 597-
600

— demand of 1888, of 1891, of

1892, of 1900, 582
— determination of, 635
— "differentials," 618-622
— disputed award April 30,

3915, 606ff.

— dispute of 1912, arbitration

board in the, 594
railroads' side in the, 592

— early conditions, 575-578
— Engineers' Arbitration, East-

ern Territory (1912), 589-

596
— engineers', firemen's, and

hostlers' arbitration

(1913-1915), 600-604
— enginemen and firemen, 587
— firemen's arbitration (1912-

1913), 596
•— for engineers increased

(1912), 606
— "fourteen-hour rule," 583— Liverpool and Manchester

Railway (1839), 575
— Pennsjdvania Railroad in-

creases, 586
"schedule" of 1891, 580-

582
• rates of, and superintend-

ent of personnel, 149, 150

Wages, rates of pay (1863-

1872), 578
— "real," 620
— relative, 621
— results on B. and 0.,

N. Y. C, etc. (1910), 583-
588

— service and, 635
— since 1872, 578ff.

— sixteen-hour law, 583
— stabilization of, 604
— standardization of, 603
— "standard of living" in rela-

tion to, 574
— third factors in question of,

574
Warehouses at terminals, 37, 38
War Labor Conference Board,

663
Washington, George, fine type

of executive, 63
Waste, economic, relative to

rates, 522-524
Water for locomotives, track

tanks furnish, 27, 28
— handling, engine crew and,

544
— in stock, 220, 221
Waterside business of the rail-

roads, 38
— stations for locomotives, 27
— supply a problem for rail-

roads, 28, 29
— treatment insures longer life

to locomotives, 29, 30

Watt, James, and engine devel-

opment, 427-430
— and the double-acting engine,

429
— partner with Roebuck and

Boulton, 428-430
Waybill, the, for freight, 227,

228
Waybills for /^ eight, various

kinds of, 1^8— forwarded, I Monthly Sum-
mary of D^ily Abstracts of,

229 \— received, Daily Abstract of

229 \ ,

\l.
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Waybills, station agent respon-

sible for, 229

Weatber effects on steam and
electrical Avorking, 122

Weight and advantage in nse

and maintenance of cars, 80

Weights, minimum, in car load-

ing, 288
Wellington, Duke of, killed in

railroad accident, 637, 638

Westinghouse, George, contribu-

tions of, to railroading, 127
— Signal Company, 33
— the air brake of, 558
Wheel Report, Conductor's, 205,

206
Wheels, for freight cars, 76, 77
— introduction of flanged, 423

Wilson, Woodrow, arbitration

proposals, 611
— First Industrial Conference

(1919), 697
— president, railroad arbitra-

tion and, 602
— railroad arbitration by, 610ff.

Work, classification of, 633
— conditions of, 624-629
— habits of, 174, 175
Working conditions, 624-629
Work, piece, 629
— the ideal aim in, 175
•— time wasted in beginning,

174
World War, embargoes and the,

400
— intelligence rating and the,

643-647
— methods abused in the, 309
— readjustments growing from

the, 624
— "sailing day" plan during

the, 377
— store deliver^ project and

the, 320
^ V

Wrecking train and the trans-

portation man, 114, 115

Yard accessories, 50-60
— belt lines, 54, 55
— caboose tr^icks, 53

Yard accessories, car-repair

tracks, 53
— connections — interchange

yards, 53, 54
— engine-dispatching facilities,

50, 53
— engine house, 50
— ''hold" tracks, 53
— "no bill" tracks, 53
— "special - movement" tracks,

53
— track scales, 53
— transfer tracks, 55-59
— yard offiee, 53
Yard and train movement^ 332
— blockades, 573
— brakeman, the, 571
— clerks, 350
— conductor, the, 569-574
— congestion in the, 482
— crew, the, 568-574
— engine, 568
— "gridiron," or station-order,

55, 56
— handling, 341-344
Yardmaster, 159, 160, 344
— and his men, 159
— assisted by the train dis-

patcher, 163
— general, and his staff, 483, 484
— importance of the, 141
— locomotive terminal move-

ment and, 451
— method and system indispens-

able to, 160
— must spend little time in-

doors, 160
— office, 53
— l^lanning, 49, 50
— power in the, 484
— self-control essential in the,

160
— storage, 56
— strike, Buffalo, (1892), 717,

718
— team, in freight work, 38
— work, 481-486
Yards, clearing, Chicago, 54
— concentration of facilities in,

58, 59
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Yards, Delaware and Hudson,
records of, 344

— faulty, 60-62
— gravity, 48, 49
— "hump," or "summit," 46-

48
— intermediate, 59
— leads in, 57, 58
— lighting in, 58
— office in the, 344
— operation of, 46-49

Yards, passing trains through,

without switching, 56, 57
— poling, 46
— shunting, 46
— spacing of tracks in, 58
— telegraph and telephone fa-

cilities in, 58
Y. M. C. A., railroad, and rail-

road barracks compared, 92
— and superintendent of per-

sonnel, 151
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