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Preface

THAT portion of these lectures which treats of
the organization, the work and inter-relation of the
different departments of a railroad company, is
based in the main upon the writer’s experience and
observation while in the railroad service, supple-
mented by the information which officers of ac-
knowledged eminence in active administration
have courteously and freely given. It is believed
that a large part of this information finds acces-
sible expression for the first time.

It is hoped that this volume will aid in giving
an accurate conception of the underlying prin-
ciples of railroad practice to

(a) Those whose votes elect legislators and
ultimately control legislation;

(b) Those in the railroad service who would
gain a more extended view of its differ-
ent phases than is afforded by contact
with their own immediate duties;

(c) Young men whose studies include the
transportation industry, many of whom
may make it their vocation.



Preface

While a number of excellent books treat ex-
haustively of one or more specific branches of
railroad construction, operation or administration,
or of the legal or economic aspects of the subject,
there is not, so far as the writer knows, a publica-
tion which occupies the field in which this volume
is offered. It is offered, however, not as a treatise
but as a primer.
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THE TRANSPORTATION FUNCTION

A FIrRsT precept of the old time mental
osophy was to study a thing, first, in relation
its surroundings; second, as a whole; third,
 relation of the parts to the whole, and of the
le to the parts.

Following that injunction of the school room,
s lecture will be devoted to an examination of
 relation that a railroad bears to its environ-
nt, and that the railroads as a whole bear to
environment as a whole.

A railroad performs the function of transpor-
ion, the carrying of substances from one place
0 another. That is, a railroad does that which
ne by all positive force: it generates motion,
1 motion means the passing of substance from
- place to another. All progress is derived
m motion. As the atoms unite in molecules
is motion; that is, there is transportation,
th the result that the composition of substance
on variety. As the nebulae whirled into
eres and the spheres into solar systems, the
vement of substance was marked by cosmic
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advance: the upheaval of the mountains and
sweeping aside of the waters brought variety to the
surface of the earth; the reaction of the sun’s heat
that brought the palpitation of organic matter
and the falling of the rain drop that gives it
nourishment, all exemplify motion, transportation
caused by primary force. This progress of the
cosmos, of the earth, of life, has been characterized
throughout by the bringing together, and the pro-
gressively more intricate fusing of different kinds
of substances. \

That that motion effected through human
agency which we designate as transportation
furthers and continues this progress is not diffi-
cult to perceive. The bringing of food, of clothing,
of implements by canoe or trireme, by elephant
or caravan, meant the placing at the disposal of
the recipient that which supplied his elementary
needs, leaving him a surplus of time and energy
to do a greater variety of things, to multiply
his ideas. Between the force which marshals the
molecules and the planets and invests the organic
tissue with life, and the force which fashions the
canoe, impels the trireme and drives the horse,
there has developed the human mind. In the
history of its development nothing is more impres-
sive than the increasing degree to which it has
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zed the forces that surround it, in the function
transportation, in the movement of merchan-
~ dise in greater variety and larger quantity over
' ibnge distances in shorter time. Thus increasing
numbers of persons in increasing degree have
been provided with the things which supply their
aterial wants. As these wants have been sup-
ied with decreasing absorption of their energies,
hey have been enabled to extend the grasp of
mind that leads to a fuller life. '

~ Through the application of steam as a motive
power has increased in the last century, in
greater degree than throughout all previous time,
this volume and variety of things moved, this
rap:d;ty of movement, this lengthening of distances
It is no longer the expensive articles
of luxury that constitute the greater portion
commerce; but materials of all kinds, even the
eavy, crudeand unhewn, are brought together from
the most widely separated localities and wrought
into the greatest number of finished forms, which
are distributed over the broadest territory to the
greatest number of people. That is, the improve-
‘ment in andcheapening of transportation results in
~ the increase of production. The ease of transpor-
tation also facilitates emigration and immigration,
which tend to distribute labor where it is needed,
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and in perceptible measure to equalize the wages
of the laborer.

This has facilitated the localization of industry,
the bringing together in a particular locality of
the agencies of production best suited to that
locality, and the distribution of the products there-
from to extending markets. Thus have been built
up the great traffic currents of fruits and vegetables
from Florida and Georgia on the one side and
Arkansas and Missouri on the other; of semi-
tropical fruits from California and from the West
Indies; of wheat, corn, oats and barley from the
fields of the West to the markets of the East and
Europe; of cotton from the South and of manu-
factures from the New England and upper
Atantic States throughout the entire West and
South; of furniture and implements from the
Central States; of lumber from the far Northwest
and the far South to supply the demands that
can no longer be met by the denuded forests of
the East.

It is evident that with this localization of in-
dustry has grown an increasing dependence of the
entire population upon transportation: there is not
now the self-sufficing community of our fore-
fathers. That is, the transportation structure
tends more and more to become not only an integral

transportation function to be inseparably inter-
. woven in that complexity of function by which
;j; ‘civilization is manifest. In that all progress
srmes from motion this is necessarily true. This
_ interweaving in the United States is shown by
~ the following statistics of railroad development
~ obtained from the reports of the Interstate
. Commerce Commission:

AR | wmmacz |, FATROAD POPULATION
1870 52,808 163,303 38,558,371
1880 93,671 418,957 50,155,783

1890 163,597 749,301 62,622,250

9 1904 213,904 1,296,121 81,249,122

i

R M : :
N That is, in 1870 there was one mile of railroad for

- while in 1904 there was one mile for every 380
~ persons. In 1870 there was one railway employe
. for every 236 persons; in 1880, for every 111
~ persons; in 1890, for every 84 persons, and in 1904
there was one railway employe for every 66
persons: that is, one railway employe for every
12 adult males in the United States.
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The development of the transportation func-
tion is not only working unceasing changes in the
industrial mechanism, but is affecting all that
pertains to war. The use of the railroads on a
considerable scale in the war between the States
made possible a rapidity of operations before un-
known. By theaid of the Siberian Railroad, Russia
recently conducted a war four thousand miles from
the centre of population and base of supplies, an
achievement to which under the conditions of their
day neither a Hannibal nor a Napoleon would have
been equal. In the designs of its stations the most
militant nation of Europe gives the first considera-
tion to the facility for the massing and the move-
ment of troops.

That the railroads may contribute, as they do,
to supplying the needs of the entire people, it goes
without saying that they must make tremendous
drafts upon the energies of the people; that is,
that they must utilize a vast proportion of the
products of that energy. There is no occasion for
surprise therefore that the railroads of this country
are the largest users of steel and the greatest
consumers of coal: the requisitions they make upon
other industries, from those that shape the products
of the forests, to the printing houses, make them
the largest patrons of the mills and factories. The
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nation, the states, and the municipalities, counties
and townships throughout this country,derive taxes
in greater amount from the railroads than from
any other one industry. Next to the bonds of the
various governmental bodies their securities afford
the most desirable investments in the United
States; they constitute a great proportion of the
resources of life and fire insurance companies, and

are largely represented in the assets of educational

institutions.

An indication of the extent to which the rail-
roads contribute to and draw upon the energies
of the country is given by these figures:

GROSS OPERATING INTEREST AND
YBAR | gy RNINGS EXPENSES TAKES DIVIDENDS
1880 $615,401,931 £360,208 495 $184,981,739

1860 | 1,178,644,696 (692,003 971 | $31,207,479 | 308,571,315
1904 | 2,024,555,061 | 1,338,806,253 | 61,606,354 | 465,872,674

That is, in 1880 for every dollar received by the
railroads they paid out 58 cents for wages and
merchandise; in 1890, 59 cents and in 1904, 65
cents. In 1890 for every dollar that they received

the railroads paid out 02.64 cents in taxes and in

1904, 03.04 cents in taxes.
From 1880 to 1903 the passenger mileage per
capita increased from 114 to 260, the ton mileage



