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PREFACE

I Am interpreting the title of this volume broadly, to
cover the executive work involved in building and operating
railroads. The problems are largely those of organization,
The Union and Southern Pacific railroad systems, for ex-
ample, employ some eighty thousand men, directed by a
single headquarters management. The means by which
these eighty regiments are made to work efficiently and
harmoniously, and the methods, equally arduous, of organ-
izing the company’s eredit so that great expenditures can
be financed at a minimum interest cost, have been made the
subject of relatively little discussion outside of the technical
press.

No attempt has been made to set forth, in detail, the
routine part of railroad work. A complete description of
the auditor’s duties would become a treatise on applied
accounting; an exhaustive study of the profession of the
chief engineer, or of the superintendent of motive power,
would involve the equivalent of a three-years’ course in
higher mathematies, supplemented by field work. But it is
distinetly possible, within the limits of a single volume, to

show how the railroad executive so organizes his forces as
v



vi PREFACE

to apply to the best advantage the knowledge which a dozen
kinds of specialists possess. In other words, I have tried
to give the non-technical reader the manager’s viewpoint
toward the problems of actual railroad administration in
this country, with a glance at certain comparative condi-
tions in other countries.

For constructive criticism I am specially indebted to
Professor Emory R. Johnson, of the University of Penn-
sylvania, at whose suggestion this book was written; to
William J. Harahan, assistant to the president of the Erie
Railroad ; to William H. Boardman, editor of the Railway
Age Gazette; and to Neville Priestley, general ﬁnanager of
the South Indian Railway. Sir Charles J. Owens, general
manager of the London & South Western; Fairfax Har-
rison, vice president of the Southern Railway; J. A. Kay,
managing editor of the Railway Gazette (London), and
many others have aided me by furnishing organization
diagrams and by answering questions that have arisen in

the progress of the work.

R. M.
March 31, 1910.
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RAILROAD ADMINISTRATION

CHAPTER 1
THE BEGINNINGS OF A RAILROAD

Types of railroads: military, political, and commercial—The
inception of a commercial railroad—Incorporation; early
financing ; estimated costs and traffic prospects—What the
bankers want to know—Methods of estimating traffic—The
maximum-and-minimum form of analogy—Differences in
the outlook of a new local line and a branch of an existing
railroad with established credit and through traffic connec-
tions — Construction organization; the commissary; the
headquarters staff and the field staff; diplomacy versus the
right of eminent domain — Various types of obstruction
likely to be encountered—The new line finished and turned
over to the operating organization.

RAILROADS are built for reasons which may be military,
political, or commerecial. The political and military reasons
are often found in combination; so are the political and
commercial ones, and it sometimes happens that all three
operate together as moving causes. The Baltimore &
Ohio Railroad was built for a political reason—to further
the interests of the City of Baltimore—and the Cineinnati
Southern Railway is still owned by the City of Cincinnati,
which built the road in the '70s for commereial protection
against Louisville. The Trans-Siberian Railway is an ex-

cellent example of a military road, built primarily to en-
1
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able Russia to mobilize troops throughout the Siberian
provinees, many of which were scarcely defensible against
invasion until this vital line of communication was estab-
lished. The Union Pacific Railroad, built to bind Califor-
nia to the Union, had its origin in a mixture of political
and military purpose.! Many competent observers believed
there would be two republies in this country, one east of
the Roecky Mountains and one west. The construction of
the railroad prevented this.

In discussing the preliminaries of railroad organization,
we are concerned in the present chapter only with com-
merecial projects, which we can define for present purposes
as projects which are built for direct or indirect commer-

1 The organization for the construction of the Union Pacific Rail-
way was purely upon a military basis. Nearly every man working
upon it had been in the Civil War; the heads of most of the engineer-
ing parties and all of the construction forces were officers in the
Civil War; the chief of the track-laying foree, General Casement,
had been a division commander in the Civil War; and at any
moment I could call into the field a thousand men, well officered,
ready to meet any crisis or any emergency. There was no law in
the country, and no court. We laid out the towns, officered them,
kept peace, and everything went on smoothly and in harmony. Two
or three times at the end of our tracks a rough crowd would gather
and dispute our authority, but they were soon disposed of.

I remember one incident when I was West, near Salt Lake, of
receiving a dispatch that a crowd of gamblers had taken our ter-
minal point at Julesburg and refused to obey the local officers we
had appointed over it. I wired General Casement to take back his
track force, clean the place up, and sustain the officers. When I
returned to Julesburg I asked Casement what he had done. He
replied: “I will show you.” He took me up to a little rise just
beyond Julesburg and showed me a small graveyard, saying: “ Gen-
eral, they all died in their boots, but brought peace.”

—Memoirs of Gen. Grenville M. Dodge.
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cial profit, without dependence on any external source of
income. The ordinary investor, who builds and operates
commercial railroads, can be induced to interest himself in
a project only from hopes of prospective profit; he may
be presumed to have but a moderate interest in political or
in military considerations. Yet there are two broad divi-
sions of commercial railroads: those built by people who
are interested primarily in coal lands, or timber lands, or
mineral lands, which seek transportation facilities, and
those built for the calculated profit likely to acerue to them
as common carriers, without reference to the development
of any commodity. In the first instance, the question
whether the railroad will be profitable or not is largely an
academic one; the proprietors are making their money by
the sale of the commodities which the railroad hauls to
market, and they ean pay out of one pocket and into the
other just as much or just as little as they choose.

For the purposes of the present study, therefore, no
reference is made to projeets which have anything but
plain, commereial railroading to depend on. The pre-
liminary arrangements and financing of a road built solely
to develop a specific tract of lumber or of eoal lands per-
tain rather to the lumber and coal industries than to the
railroad business.

Let us assume that a group of men have satisfied them-
selves that a railroad sixty miles long can be operated at a
profit in a certain part of the state of Georgia. Their first
step is likely to be that of incorporating the eompany and
securing a charter from the state legislature. This pro-
ceeding is ordinarily simple and inexpensive. Evidences
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of good faith must be presented by listing the names and
residences of the incorporators and certain additional in-
formation about them which may be required, and the
proposed route must be set forth. In Georgia, as in most
states at the present time, incorporation is had under the
general railroad law of the state, and the charter is subject
to the approval and confirmation of the state Railroad
Commission.* The certificate of incorporation gives the
company the power to do business under its corporate name,
and limits the liability of the incorporators to the equity
which they may have in the assets of the company; the
charter authorizes the railroad to build along a specified
route, and to exercise the right of eminent domain, in cases
where property owners along the route endeavor to obstruect
the project.

Ineorporating and securing a charter are the first pre-
liminaries. Next comes the financing. If we assume,
roughly, that it costs $12,000 a mile 2 to build and equip
lightly a single-track line in a part of Georgia where the
projected railroad is to be laid out, this totals $720,000 for
a sixty-mile line; a sum which it is altogether improbable
that the incorporators ean raise by private means. These
persons, therefore, set about their task of interesting the
public in the work at hand.

1 Some states wisely require the promoters to obtain from the
railroad commission a “ certificate of necessity ” before they author-
ize them to go ahead. This may be opposed at a public hearing, so
that existing roads have some protection against ill-advised compe-
tition. British practice is similar to this.

2 Well-built roads, in hilly country, cost far more than this, but
the Georgia plains permit very cheap construction.
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There are several ways in which this can be done. If
the counties along the route are as anxious to have the road
built as counties along the route are apt to be, they may
perhaps subscribe county-aid bonds* to cover a-portion of
the costs, the arrangement generally being that the county
will deliver bonds at a specified rate—perhaps $6,000 per
mile—after the county engineer has certified to the con-
struction of the railroad. Towns along the route are also
apt to give aid in the shape of land for terminals or station
sites, and a good deal of the right-of-way can often be
secured without cost, owing to the anxiety of the residents
to seecure railroad communieations. This situation often
holds good in competitive territory as well as in noncom-
petitive, since shippers and passengers are liable to be
eritical of existing transportation facilities and to en-
courage the promotion of new ones.

Another kind of aid is sometimes given to a new rail-
road project in the form of an arrangement by which the
railroad contractors can hire eonviet labor from the state’s
prison at a rate materially lower than the prevailing day
rate. This kind of labor has its drawbacks, as may readily
be imagined, but very good results have been obtained
from it in some instances. At present it is rarely seen,
except in one or two of the southern states, North Carolina
being among them.

It will be observed that all these forms of aid come into
effect after the railroad is built in whole or in part; not
before. To provide cash for current requirements in ex-

1 County-aid bonds are now in disfavor, but are still common in
the South.
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cess of that which the promoters are themselves willing to
put into the enterprise, and before the receipts from any
county-aid or town-aid bonds are available, the railroad
company ordinarily has two resources; popular subserip-
tion, and an organized financing of the project by a bank-
ing house or trust company. Popular subseription has its
uses, but can be counted upon with considerable assurance
to fall short of the ultimate requirements. Hence, almost
all railroad construction work is now financed by financial
companies. It may be that a local bank or a combination
of local banks will undertake to provide construction funds,
More often, however, the company’s securities are under-
written by banking houses or trust companies located in
relatively distant places, generally in large cities. The
market for the securities in the eyes of the banking house
is a consideration only secondary to the company’s solvency,
and bankers in New York, Philadelphia, Boston, Chieago,
St. Louis, and other large cities, have learned by long expe-
rience where construction seeurities of a certain kind can
be placed with customers.

In a year of activity, several hundred new railroad lines
are apt to be promoted in the United States. Perhaps a
dozen or twenty of these are short lines built under a
separate corporate name in the interest of large railroads
already in existence. Of the balance, representing pro-
moters’ projects unsecured by larger railroad affiliations,
only the tiniest proportion are actually built. It is easy
to understand, therefore, that banking houses are very
chary about proposals that they shall underwrite new
railroads, and the evidence needs not only to be
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good, but to be extraordinarily good, to induce them to
do so.

If the Georgia promoters have had experience in such
matters, they will probably start by getting the best map
possible of the section of the state showing the location of
their proposed line, so as to make plain what the traffic
connections are with other railroads. It goes without say-
ing that the new line cannot make a living alone. It must
get traffic from somewhere and deliver traffic to somewhere,
and the ‘‘ somewhere ’’ in the latter case must usually
be a railroad. The promoters must also seecure from a
reputable civil engineer an accurate estimate of eosts, and
they will of course endeavor to seecure private subscrip-
tions, gifts of rights of way, and signed promises of county
and township aid.

It will not be hard to demonstrate to the bankers what
railroads the new line can be connected with, or to econvinee
them that the railroad can be built for a certain approxi-
mate sum, although bankers are liable to add something to
the civil engineer’s figures, as a margin of safety. The
traffic outlook will require more demonstration. The pro-
moters will have to show very definitely whether need for
the new line exists. If it provides a short route for well-
established existing industries, which now have a round-
about route, and if it ean be shown that it would be to the
advantage of these industries to move most or all of a large
traffic over the new line, the outlook, from a banker’s stand-
point, will be considerably improved.

In general, bankers will not underwrite a line which

has no traffic attractions other than agricultural or grazing
2
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country. A short line with nothing but agricultural and
grazing country to support it has a preearious existence,
and the bankers know this well. Timber lands are better,
but the quality of the timber, the market for it and its life
as a traffic factor, have all to be carefully considered.
Mineral and coal lands will be important traffic factors if
they are good enough so that people ean be got to work
them. Yet the bankers know that there is a good deal of
coal territory in this country, and a good deal of iron ter-
ritory, which can very likely be worked at a profit forty
or fifty years hence, when the raw materials become
scarcer, but is not commercially profitable to operate at
present. Moreover, there is a great deal of coal and iron
territory which is right enough in itself, but which is
located so far from the nearest open market that it falls
short of commercial attractiveness. The situation may be
summed up by saying that the railroad builders must
demonstrate not only that a certain amount of freight
traffic is possible over their line, but that it will be in-
evitable.

Even assuming that the promoters of the road can con-
vince the bankers that it holds out abundant promise of
traffie, and that it can be built and operated economieally,
the general competitive situation in the distriet is a factor
of great weight, which must receive thorough consideration.
In competitive territory traffic relations frequently arrive
at a point of tension or overstrain which has no particular
effect so long as a careful balance is preserved, but which
is capable of serious things if that balance be disturbed.
Without any specific written documents in the case, one
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railroad system frequently makes it perfectly plain to an-
other railroad system that the latter must keep out of its
territory unless it expects retaliatory invasion. Sometimes
this kind of warfare has been earried on at great length,
and hundreds of miles of costly railroad have been built
for purposes of commercial war rather than of commercial
development. The fact that the short line or local road is
projected as an independent project is not of very much
significance, because new railroads generally are projected
as independent projects, regardless of their ultimate affilia-
tions. The important thing is that the projected new line
shall not draw upon itself the lightning of disturbed traffie
tension, and shall not upset existing arrangements and

. actually force some larger road to compete with it until it

drives it into bankruptey.

Another dangerous traffie situation which often em-
barasses a new railroad projeet is occasioned if this
project is dependent upon a single through line for its
connection with the rest of the world. If the management
of this larger line for any reason becomes hostile, the
chances are that it will be quite within its power to damage
the short line to the point where the promoters and owners
will find it cheaper to sell it out at a loss than to continue
a losing venture. Where a local line is dependent on a
single large connection in this manner, the bankers asked
to underwrite its securities want to know all about the re-
lations between the large road and the small one; even so,
there is ample cause for caution. Where a short line con-
nects two rival roads, however, and can supply traffic to
either or both of them and receive some back-haul in re-
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turn, this danger disappears and the situation looks better.
Yet, even with the best of prospeets, the bankers never for-
get that a tremendous proportion of short, local railroads
fail through one cause or another to come up to their pro-
moters’ expectations, and either go through insolvency or
are taken up by some larger system on a basis which may
be well below the original construction costs.

The purpose of this chapter, however, is to deal with
live railroads and live projects; not with dead ones.
Hence, we will assume that the sixty-mile railroad under
consideration in the state of Georgia has such excellent
traffic possibilities and has so much local support that a
private banking house in New York has decided to under-
write its securities. The engineer estimates that the line
can be built and equipped in good enough shape to start
with for $12,000 a mile, or $720,000 total. To meet this
cost in part the promoters are putting up $10,000 of their
own money, and have secured stock subseriptions of $12,000
more locally. They also have a signed promise of $120,000
county-aid bonds, which will become available at the rate
of $2,000 per mile as fast as actual miles of completed rail-
road are certified by the county engineer. This leaves a
net cost of $578,000 to be raised.

In cases where underwriting is difficult to secure, five
or ten miles of road between two promising points are often
built for a starter, to inspire confidence in the solvency of
the project, and to create a basis for further subsecription.
In the case which we are considering, however, the bankers
agree to underwrite first mortgage five per ecent bonds on
the line at the rate of $11,000 a mile, paying $900 for each

THE BEGINNINGS OF A RAILROAD 11

$1,000 bond. This process raises $594,000 of the $720,000
necessary, plus the subseriptions and county-aid contribu-
tion, a total of $736,000. To provide for interest on the
bonds during the construetion period, and to leave the road
some working capital to begin business with, each bond-
holder also subseribes to one share of five per cent first
preferred stock at $50 a share. This action puts $33,000
more into the treasury of the company, which now has
enough to pay construction costs if they do not exceed the
estimate; to pay interest on the bonds for one year, and
to leave a slim margin for working eapital. But the risk
and uncertainty of this enterprise is very great. As part
of their bargain, to give them a speculative chance at high
recompense for their risk, the bankers therefore receive ten
shares of the company’s ecommon stock for each bond which
they have bought. Nothing has been paid on this stock;
the chances of its earning a dividend for the next few
years may perhaps be mathematically demonstrable on the
basis of the traffic estimates, but will probably not be esti-
mated very high by experienced underwriters.

1In accordance with the following provisions of the Georgia law,
this financial plan must then be submitted to the state railroad
commission:

“8ec. 8. Each of the companies or corporations over which the
authority of the railroad commission is extended by law shall be
required to furnish said commission a list of any stocks and bonds
the issuance of which is contemplated, and it shall be unlawful for
any of said companies or corporations to issue stocks, bonds, notes,
or other evidences of debt payable more than twelve months after
the date thereof, except upon the approval of said railroad commis-
sion, and then only when necessary and for such amounts as may
be reasonably required for the acquisition of property, the construe-
tion and equipment of power plants, car sheds, and the completion,
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This type of financial organization approximates the
one upon which a good many thousand miles of railroad
have been built in this country, subject, of course, to many
modifications of detail. The first mortgage bonds repre-
sent what the promoters believe to be a reasonably good
risk; the preferred stock represents a fairly good speecula-
tive risk, while the eommon stock carries the voting power,
and waits for the country to grow up. By the purchase
of five per cent first mortgage bonds at ninety, the interest
rate works out at about five and a half per eent for current

extension, or improvement of its facilities or properties, or for the
improvement or maintenance of its service, or for the discharge,
or lawful refunding of its obligations, or for lawful corporate pur-
poses falling within the spirit of this provision, the decision of the
commission to be final as to the validity of the issue.

‘ Before issuing such stock, bonds, notes, or other evidences of
debt as above mentioned, such corporations or companies shall secure
an order from the commission authorizing such issue, the amount
thereof, and the purpose and use for which the issue is authorized.

“For the purpose of enabling the commission to determine
whether such order should be issued, it shall make such inquiry
or investigation, hold such hearings and examine such witnesses,
books, papers, documents, or contraets as it may deem advisable
or necessary. Such corporations or companies may issue notes or
other evidences of indebtedness for proper corporate purposes and
not in violation of any provision of this Act, or any other law,
payable at periods of not more than twelve months from date,
without such eonsent, but no such notes or other evidences of indebt-
edness shall, in whole or in part, directly or indirectly, be refunded
by any issue of stocks or bonds or by any evidence of indebtedness,
running for more than twelve months, without the consent of the
commission.”

The commission has recognized the fact that new railroads eannot
well be built in Georgia without some form of a stock bonus, and
has asked the legislature to inform it what constitutes a reasonable
bonus. At time of writing, the legislature has not yet shed any
new light on this delicate question.
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holdings, and at a larger rate if the bonds are held until
maturity and retired by the company at par. This is not
a large return for a risky investment, but the promoters
have also $100 worth (par value) of preferred stock for
each bond, and have only paid $50 for this stock, which
they hope will pay them at the rate of ten per cent on
their actual investment in it, and they have an additional
ten shares of common stock which did not cost anything,
for each bond which they hold. ;
Walter L. Webb, in his ‘‘ Railroad Construetion,’’*
mentions three ways of estimating probable volume of
traffic and the probable growth of a projected road. By
his first method he divides the actual gross revenue derived
by all the railroads in that section of the country by the
total population of the section, thus determining the
average annual transportation expenditure per head of
population. Then he multiplies this annual contribution
by the population which may be considered as tributary,
and thereby obtains a valuation of the possible traffic. Mr.
Webb points out, however, that such an estimate is unre-
liable, because the average annual contribution may not fit
that particular locality, and because it is very difficult to
estimate the real tributary population, especially where
other railroads are working in the same general territory.
Mr. Webb’s second method is to take some road whose
circumstances are as nearly as possible identical with the
road to be considered, and assume its actual revenue, mile
for mile, as the revenue of the projected road. This

1“Railroad Construction—Theory and Practice,” by Walter L.
Webb, C. E. '
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method also is faulty, because it is quite sure to err in
assuming that the character of the two roads is identical,
or else does not estimate correctly the differences between
the old road and the projected one.

His third method is that of the laborious ecalculation
from an actual study of the route—determining the possi-
ble output of all factories, mines, ete., the amount of farm
produce and of lumber that might be shipped, together
with an estimate of probable passenger traffic based on that
of like towns similarly situated. Mr. Webb considers this
the best method when properly done, but points out that
there is always danger of leaving out sources of income and
of overestimating various kinds of traffic from expected
sources.

Both the first and third methods mentioned by Mr.
‘Webb are apt to produce results which vary widely from
the subsequent experience of projected roads. The first
method is open to the objection of mixing the returns from
the main line mileage of through railroad systems with the
returns of short lines that have only their small, originating
business to support them, while the third method is almost
certain to err widely from the optimism of the promoter.

A good check on the prospects of a proposed railroad
can be obtained by a comparatively slight variation of Mr.
‘Webb’s second method. The method of estimating the
maximum and minimum probable results from the opera-
tion of the new railroad by analogy to the results of all
similar railroads operating in the same territory under
comparable conditions gives perhaps the safest check of
all, and it is the method which bankers who underwrite
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the securities of new railroads are apt to like best. The
advantage of this method of caleulation is that it deals in
probabilities instead of in possibilities.

Tt is easy to illustrate what may be termed the maxi-
mum-and-minimum form of analogy.! We will suppose

1W. J. Harahan makes the following interesting comment on
this method of estimate: “I note what you suggest as being the
proper method, and the reasons you give therefor. 1 agree with
you, except that it has seemed to me that the country through
which the prospective railroad is to be built should also be looked
over to determine whether the conditions are above or below the
average which the result whi¢h you suggest would produce. It seems
to me that the great trouble with many estimates that are made of
prospective traffic is that they are made by people who do not know
how to do such things, and who are optimistic from the fact that they
are not acquainted with the difficulties arising in the actual opera-
tion of a railroad. I have in my mind an actual example in my own
experience, where a man made an estimate of the probable traffie
of a railroad running through a territory in which there was a large
amount of stone business developed on the line of an existing rail-
road. He found out how much business this railroad was doing
at that time and estimated that the mew railroad would do an
amount equal to at least half of the business that the exising line
was doing. He did not discover, however, that the field was quite
solidly taken up by the existing quarries, and that the existing rail-
road had side tracks into these quarries in such a way that in almost
every case the ground was occupied in such a manner that another
railroad could not get into them, and also that the existing railroad
owned the side tracks so that when the new railroad was put in
operation it got an extremely small amount of this business because
of the reasons herein shown.

“ A great many people think that all that is necessary to do is
to get to a big city where there is a large amount of traffic and that
they will then be enabled to depend on that traffic. There is nothing
more fallacious, because of the necessity of getting into the indus-
tries where the business originates. Simply putting in a depot or
team tracks in the heart of a large city does mot mean that a large
traffic will be enjoyed from that city.”
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that a new railroad is projected to be built reaching timber,
sawmill and agrienltural eountry in Wisconsin. The pro-
jectors plan, first of all, to build thirty miles of road.
The country is easy, and the construction can be done very
cheaply. The projectors estimate that they can build and
equip the line for $18,000 a mile; that it will earn $3,000
per mile of road from forest products, grain, hay, and
miscellaneous traffie, and that it can be operated for fifty
per cent. !

To demonstrate the imi)robability of these premises,
compare them with the statement in Table I of a group of
the most successful short-line railroads now doing business
in Wisconsin.

This table tells its own story pretty well. It excludes
certain short-line railroads, such as the Chicago, Lake
Shore & Eastern, which are eontrolled by larger systems or
by outside concerns, and are thereby enabled to do an
extraordinary amount of business, and it illustrates the
operations of a group of short-line railroads which are
among the most successful in the state. Some of them have
been established for many years, and all but one have con-
nections with at least two entirely distinet railroad systems,
so that they cannot well be cornered, or forced to accept
divisions of rates below what may be termed the ordinary
commercial basis for their locality.

It will be observed that not one of these roads earns
$3,000 per mile, gross.! The Stanley, Merrill & Phillips,
forty-five miles long, comes closest to it, with $2,595 a mile,

1 Of course 1908 was a poor year. Operations for 1909, not re-
ported at time of writing, would be somewhat better.
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TABLE I—OrERATIONS FOR THE YEAR 1908

Roap.

Stanley, Merrill & Phillips.........
Wisconsin & Northern............

Chippewa Valley & Northern... ...
Mineral Point & Northern. .......

Ahnapee & Western..............

Abbotsford & North Eastern. . ...




