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INTRODUCTION. 

While the physical life of a railway is too great 
to be comprehended in its entirety by any man, a 
general knowledge of the operations of railroads 
and the economic laws that govern them is essen-
tial to every railroad man, whether he be promi-
nent in his line of duty or not. It is as necessary, 
in many respects, to Train Men as to Managers. 
Many men, eager to acquire this information, do 
not have the facilities because no one except the 
very highest officials of a railroad possesses them. 
This boo]c, with the others that make up " THE 

SCIENCE OF RAILWAYS," 1S especially intended to 
aid those who seek to acquire knowledge of the 
operations of railroads in the many departments 
of the service, yet have no practical opportunity 
of doing do. 

When we speak of a railroad we conjure up in 
our minds the right of way and track of steel 
winding away through the green fields and pas-
tures of the country. As a matter of fact, these 
are only the foundations or mechanical features 
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of the railroad, so to speak. The spirit or vital 
flame of the enterprise is the engines and cars 
that traverse the country, controlled and directed 
by the skilled and trusted men in charge thereof. 

The Train Service of a railroad is its supreme 
feature. Roadways existed before locomotives 
were invented, but they had no general interest 
to mankind. The locomotive vitalized them. It 
is the trains that rush and roar through the land, 
loaded with the world's traffic, which make rail-
roads interesting to the public and useful to man-
kind. The subject is a great one, the greatest, in 
fact, of all those connected with railroads. 

CHAPTER I. 

ECONOMIC ASPECTS OF THE SUBJECT. 

The denizens of the different countries of West-
ern Europe do not have the same habits nor the 
same likes and dislikes, and yet the men and 
women are everywhere practically the same. 
Their differences are the outgrowth of local 
causes, and wholly superficial. Thus the French 
descendants of a German family hate the mother 
country with all the intensity of the original 
Gaul National lines will fade away when those 
who live on either side of them come to know 
each other falai] iarly. Steam and electricity 
mike a common family possible. Social unity 
and trade progress are dependent upon intercom-
munication. The present rate of progress in this 
respect, compared to the past, is as the present 
rate of speed is to that of the stage coach and 
sailing vessel of an earlier age. 

It is the province of railroads to overcome 
distance, to bring peoples together, to make 
markets accessible. The more cheaply, rapidly 
and safely trains are run, the greater the traffic, 
the greater the intercommunication. Every train 
is a factor in the evolution of mankind and has 

Cl) 
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The volume in question embraced a complete 
code of train rules and signals. It suggested for 
the first time the necessity of concerted and har-
monious action between different railroads. Every 
important suggestion it contained, and the great 
bulk of the regulations it embodied, have since 
been carried out. 

Of the forces which have accelerated the devel-
opment of the world, the railway has been the 
greatest, but its progress has been so rapid, and 
its achievements so great, that a dispassionate 
study of the economic laws governing it has been 
well nigh impossible. 

In the operation of trains, comparisons are, in 
the main, valueless between different railroads, 
because the conditions are never alike. They are, 
therefore, not attempted herein. The train serv-
ice of American railroads may be said to be per-
fect according to the facilities that the traffic 
renders feasible. Nevertheless, owners and man-
agers have been much criticised in this respect, 
but without cause. The service is at once ample 
and safe, and, at the same time, the cheapest and 
most extended in the world. Its triumphs, too, 
have been achieved in the face of apparently 
insurmountable obstacles; the obstacles that a 
new and widely extended country offer; a coun-
try without credit, wherein money was scarce, 
labor high priced, material costly, taxes excess-
ive and public opinion oftentimes unjust and 
oppressive. 

Information in regard to the trains of railways 
is always of interest and importance. Their pro-
ducing capacity is determined by statistics com-
piled with that object in view. These exhibits 
portray the income and the outgo. Titus the value 
of a traffic is determined, while the service per-
formed by engines and crews of trains, and their 
relative effectiveness, is, incidentally, ascertained. 
The last is of the utmost importance, as upon the 
skill and economy exercised depends the profit-
ableness of a service. This applies to both freight 
and passenger trains. In describing one we, there-
fore, describe both. 

10 	 TRAIN SERVICE. 	 ECONOMIC ASPECTS Ott' Mk SUBJECT. 	11 
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they must be familiar with the route over which 
they pass, the sidings, stations, grades, crossings 
and other physical features of the line; with the 
signals of the company; with the rules governing 
the movements of its trains, and finally with the 
disposition of auxiliary forces. 

It is no exaggeration to say that trainmen are, 
in general and in particular, comprehensive, 
sagacious and worldly wise. They are required 
not only to obey specific rules, but to take cog-
nizance of other necessary things not embraced 
therein. All these varied and complex require-
ments they meet. 

Trainmen upon many lines are required to be 
familiar with methods of operating both single 
and double track, so that no risk may be run in 
transferring from one to the other. 

In the discharge of their duties they must obey 
established rules without reference to their value 
in particular instances, for to transgress them 
in unimportant cases is to incur the habit of dis-
obedience in important instances. Upon them 
rests the responsibility of seeing that every 
appliance necessary to protect a train is in order 
before it starts; brakes must be in perfect condi-
tion, signals in their places, and in the event of 
detention on the line prompt and adequate meas-
ures taken to protect the train. They must, it 
appears, be not only experts, but men of calm 
judgment and quick decision. 

The train service is peculiar and is characteris-
tic of railways. Other branches of the service  

must find their counterparts in commercial pur-
suits of various kinds, but not so the train service. 
It receives the unstinted admiration of us all; of 
travelers as well as others. Its service in the 
early days of railroads was in the main recruited 
from among the hardy, adventurous boys of cities 
and towns. Its hardships and dangers appalled 
all but the more daring. No favorite son, no 
heir apparent, was allowed to brave the dangers 
that attended service on freight trains or about 
the yards and stations. Other and less danger-
ous avenues to fortune were sought for the deli-
cately nurtured. It was only those whose lines 
had fallen in hard places, who were restricted in 
the pursuits they might follow, and who were 
courageous beyond their associates, who volun-
tarily risked the chances. However, the dangers of 
the service, while real and appalling, were soon 
robbed of their terror by daily familiarity and the 
feeling, so common to soldiers and men in ven-
turesome pursuits, that while others might be 
unfortunate they would escape. 

All these risks, or at least many of them, are 
extinguished, or in process of extinguishment, by 
the introduction of automatic couplings and 
other devices intended to rob the train service of 
railroads of its more dangerous features. The 
introduction of automatic signals, brakes, 
switches, couplers, and kindred mechanical 
devices, will bring into the train service men 
who would otherwise have avoided it. This 
will benefit everyone. It is probable, also, that 
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the introduction of improved devices, such as 
I have mentioned, will effect a marked change, 
if not a revolution, in other important par-
ticulars connected with the personnel of the 
service. 

In every trainman we see a possible railway 
manager or president. The train and station 
service is the gateway to a knowledge of railway 
operation. It is also the natural recruiting 
ground for officers and sub-officials, and con-
stitutes what the merchant marine was to the 
navy before the introduction of steam—a pre-
paratory school. 

Few appreciate the varied responsibilities that 
rest upon conductors an a. engineers, and in a lesser 
degree on other trainmen. They are so great 
as to affect in a marked manner the character of 
these officials. It is not too much to say that 
they sober and ennoble them. No matter how 
indifferent they may have been to the grave re-
sponsibilities of life before their appointment, 
once life and property are placed in their keep-
ing their demeanor becomes that of men who 
appreciate the responsibility and strive to fit 
themselves to meet it fully. 

Men whose lives often hang in the balance, or 
upon whose courage, vigilance, skill and pres-
ence of mind the lives and property of others de-
pend, will, in the end, have little that is trivial 
or superficial in their natures. Those who are 
unable to appreciate the greatness of the re-
sponsibility and its requirements do not long 

MORALE OR THE SERVICE. 	 17 

continue in the train service, but quickly seek 
other and less difficult positions in life. 

The difference between the freight and passen-
ger train business is great, and quickly impresses 
itself upon those promoted to the latter service. 
The facility with which they adapt themselves to 
the new conditions generally evinces the fitness 
of the selection. The transition is, however, in 
every case expected and so finds the incumbent 
in a measure prepared. But notwithstanding 
this, the change is so marked that only those who 
possess great adaptability can adjust themselves 
to it without more or less friction. The simplifi-
cation of the service that is going on all the time 
will in a measure lessen the obstacles to be over-
come. It at the same time secures greater unity 
in the service. These advantages no one appre-
ciates so highly as those immediately connected 
with the movement of trains. 

The duties of trainmen in America differ mate-
rially from those of other countries, being at once 
more varied, more arduous and more responsible. 
This is especially true of the passenger service. 
Its members in America come in constant contact 
with the patrons of their employer, and hence 
must cultivate the art of getting along pleasantly 
with the traveling public. They study, and suc-
cessfully, the art of satisfying the patron without 
sacrificing the carrier. Their mechanical duties 
may be learned by practice and observation, but 
ability to get on pleasantly with the public can 
only be acquired by the exercise of an enlight- 

2 Vol. 4 
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ened understanding and a cheerful and kindly 
disposition, which latter, as has been aptly said, 
forms the basis of all true politeness. 

The train force is highly drilled. It is at once 
expert, prompt, active and trustworthy. It 
thinks and acts quickly, as hesitation may pre-
cipitate disaster involving both life and property. 
No government will knowingly license a dull 
man as pilot; the risk would be too great, and at 
once an unkindness to the man and a wrong to 
the public. The same conditions apply to the 
train force of railroads. A dull man in its ranks 
is a constant menace. A man upon whose action 
interests so vital rest must possess quick percep-
tion, good judgment and a resolute will. 

The vicissitudes attending the operations of 
trains cannot always be anticipated, so that occa-
sions constantly arise where those in charge must 
act on the spur of the moment. They must, 
therefore, be men qualified to assume such re-
sponsibilities. The fitness of men to fill positions 
in the train service is in the main determined by 
long observation of their acts by official supe-
riors. The surveillance is not offensive, however. 
The rudimentary needs of the service require 
that a man shall know how to read and write, 
have good hearing and good eyesight.* The 

*The prevalence of a color blindness is well known, but ac-
cording to Dr. Robert Barclay, a ra i 1 way surgeon nY experience, 
" profound deafness among railway employes is by no means 
rare. It is usually developed insidiously, and is unrecognized 
unless brought to notice through some aggravating circum-
stance." 

custom of requiring men seeking positions in the 
train service to pass an examination seems to be 
a growing practice all over the world. Such ex-
aminations may not always be agreeable, but 
their usefulness is coming to be generally recog-
nized. They may, indeed, be the means of pro-
tecting the life of the person examined and, 
without them, many defects would remain un-
known until, perhaps, revealed by some grave 
disaster. While examinations are desirable, it 
is also true that they may he carried to absurd 
lengths. What is required, primarily, is that the 
employe should know the rules governing his 
particular duties, be able to read and write, have 
good hearing, perfect eyesight, reasonably stable 
health, and a courageous spirit. 

It is important that the members of a train force 
should not be worked to the point of exhaustion. 
Due time for rest, sleep and recreation must be 
allowed. To deny this is to invite carelessness, 
inattention and indifference; to court disaster, 
in fact. Flesh and blood will not withstand un-
due strain. As a rule, trainmen are not over-
worked, and instances to the contrary are 
exceptional and, as a rule, unavoidable. 

The legislation that has been enacted is not 
uniform as to the maximum number of hours 
that trainmen may work without rest. In 
Switzerland sixteen hours is prescribed; in the 
state of Ohio, twenty-four hours. In both 
cases, it is directed that employes shall be ac-
corded eight hours of continuous rest. Many 
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recipients of the bounty. The conductor of a 
passenger train, presenting the best personal ap-
pearance, who is least complained of and whose 
train conforms most closely to its schedule and 
meets with the fewest accidents, and fulfills 
other desirable requirements, gets a prize and 
stands high with his company. His brakemen 
and baggagemen are also favored, for we may be 
certain that they excel in their positions as he 
does in his. Like begets like. Similarly, the 
crews of freight trains are recognized and re-
warded for superior efficiency. The records, in 
addition to furnishing the data upon which prizes 
are awarded, are also made, as I have intimated, 
the basis of promotion, a bad record being looked 
upon as a mark of inferiority, while a good one 
indicates the reverse. A company encouraging 
its train force in the way I have mentioned is 
benefited, say the advocates of the system, in in-
creased number of cars hauled; in accelerated 
movement of trains; in fewer accidents; in less-
ened complaints; in decreased payments for over-
time; in economical but efficient use of supplies; 
in quickened interest, and generally in a height-
ened desire to achieve results. The premiums 
are of little consequence from the employer's 
point of view, but of great importance to the 
employe, not only as an evidence of recognition, 
but because of their intrinsic value. 

Where men are scattered over a wide extent of 
country, incentives such as I have mentioned 
cannot but be beneficial, but to secure the best  

results, the recognition must be gracious, prompt 
and just. It must be the spontaneous act of the 
employer and indicate a high appreciation of the 
value of faithful service. 

The practice of giving bounties answers a fur-
ther and desirable purpose, namely, that of dis-
pelling the idea that everyone must be treated 
alike, without reference to skill and faithfulness. 
Herein railways, like other corporations, are prone 
to be weak. 

Improvements in railway appliances demand, 
on the whole, increased intelligence upon the part 
of those who use them. This involves greater 
care in the selection of men and greater encour-
agement to them to perfect themselves in their 
duties. The engineer of to-day, it is apparent, 
must be far more skillful than the engineer of 
sixty years ago, because his appliances are far 
more numerous and complicated, and, therefore, 
require greater experience and skill to use them 
effectively. This is also true, in a measure, of 
others connected with the train service. 

In order to build up the train force to the high-
est standard of which it is capable, those admitted 
to it should be selected with the foresight and care 
that characterize the selection of the employes of 
a bank. Two things are to be kept in view, 
namely, present and future usefulness; ability to 
do the work in hand, and capacity to grow. These 
particular features of the service were not con-
sidered with the care they should have been in 
the early days of railroads. Managers were too 
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hurried. Moreover, the material was not at hand 
to select from. No department of railway service 
has received the consideration in this respect in 
the past that it will in the future. Men have 
necessarily been oftentimes chosen haphazard. 
Their antecedents have not been scrutinized, and 
after installation, no systematic effort has been 
put forth to lead them to study and otherwise fit 
themselves for their positions. 

Applicants seeking to enter the service of rail-
ways should be passed upon by men who are 
experts in their way, and are, moreover, good 
judges of human nature; men highly interested 
in building up and ennobling the service. Fro be 
connected with the train service of a railway is 
in itself an evidence of high intelligence and 
fitness. Each year has shown improvement. 
Each year has developed higher aspirations and 
greater skill in the performance of duty. The 
train force presents, all in all, the most impor-
tant feature of the operating department of a 
railroad. Mr. J. S. Gadsden, at one time Presi-
dent of the American Association of Railway 
Superintendents, referring to this phase of rail-
way life in connection with other things apper-
taining to the service, has this to say: "The 
maintenance of proper discipline is as necessary 
to the proper• operation of railroads as it is diffi-
cult of application and distasteful to the super-
intendent called on to exercise it. So long as 
the necessity exists for the employment of the 
personal equation,' as it is called, in the service  

of railroads, laws must be framed for its govern-
ment, and punishment must follow their viola-
tion. The problem is to measure the degree of 
punishment suitable to the offense; to correct 
the violation of law without doing greater harm 
to the system. Personal government without 
fixed rules for guidance will tend either to un-
usual severity or to harmful lenience. To the 
superintendent, busied and interested in the daily 
solution of the ever-changing problems of the 
hour, the rude shocks to which he is ever liable 
by the errors or omissions of his men, leading to 
accidents or disasters, are trials of temper, and 
so disturbing in their effects upon the nervous 
system as to quite unfit him, oftentimes, for the 
exercise of the functions of judge. When con-
templating the results of the violation of estab-
lished laws, which violations often defeat all the 
provisions which wise foresight had taken for 
security of life and property, a person of the 
most equable temper is apt to lose self-control, 
and resort to measures which would be unjusti-
fiable under the most aggravated instances of 
disobedience. improvements in physical struc-
tures should and do enlist eager interest and 
commend themselves to judicious minds; but 
the ethics of railway management, the maturing 
and systematizing of a code of laws for classifi-
cation and punishment of offenders, so aimed 
and adjusted as to correct the errors and mis-
takes of employes without unnecessary friction, 
is a subject of equal, if not paramount, interest 
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and importance. The theory on which is based 
the code of discipline presented below is to clearly 
state the regulations, which are to be enforced 
by a penalty, and the nature and extent of the 
penalty; also to place such regulations before 
those expected to obey them; to follow up every 
violation promptly, inflicting a penalty for the 
violation, and not for the consequences of the 
violation, but only after a fair hearing of the 
case; and to surround the train rules with greater 
sanctity than others by treating their violation 
with greater severity. Further, by increment in 
the measure of punishment growing with the 
repetition of offenses, to draw attention to the 
fact that the offender is gradually but surely 
working out his dismissal from the service with-
out any agency outside of himself. The code I 
have to suggest is this: The first fine imposed 
upon an employe in any calendar year should be 
one dollar, and each succeeding fine during the 
same year should be increased by one dollar. 
The fifth fine in any calendar year should be 
accompanied by suspension from duty for one 
week without pay. Any employe who has been 
fined five times in any calendar year should, for 
the sixth offense, be dismissed from the service. 
Any fine for violation or neglect of train rules 
should be accompanied by one week's suspension 
from duty without pay. An employe whose care-
lessness or neglect results in injury to property 
should, at the discretion of the superintendent, 
make good the injury; except that any amount 
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deducted from pay under this rule should not, in 
any month, exceed one-fifth of his monthly pay, 
and such deductions for any one offense should 
not continue for a longer period than twelve 
months. All fines, deductions, suspensions and 
dismissals under this rule should be authorized 
by the superintendent and duly entered on the 
pay roll. Such entries should state the order or 
rule that has been violated or neglected. A 
record of penalties should be kept in the superin-
tendent's office and checked by a monthly report 
from the paymaster of the penalties entered on 
the pay rolls. All fines, except to make good 
injuries to property, should be donated to the 
employes' mutual relief association. The code 
should not limit the power of heads of depart-
ments or other authorized persons to dismiss 
employes for incompetency or the good of the 
service." 

I do not believe the enforcement of fines to be 
desirable. That is, however, merely an opinion. 
There are many others much better qualified to 
judge of such matters than I. Well managed 
companies have tried the experiment and found 
it to work successfully. There must, therefore, 
be something in it. How much its success has 
resulted from merit and how much from the tact 
and wisdom of officials in charge, I do not know, 
but in regard to the necessity of rules and the 
enforcement of the same we are all agreed. They 
are necessary to the employe, the employer and 
the public. In many cases the courts have saved 
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carriers harmless from suits for damages because 
their rules, if carried out, would have prevented 
the accident. 

CHAPTER 

TIlE TRAIN FORCE. 

Passing now from the general consideration of 
the train service, I propose briefly to refer to some 
of the members of the force.* 

And first, the engineer—the key to the arch. 
This able, experienced and highly trusted em-
ploye is in Great Britain called a Driver. While 
it is not necessary that he should be a machinist, 
it is essential that he should understand the care 
and use of tools, especially those making up the 
outfit of his engine. He must understand, also, 
how to take a locomotive apart and how to put 
it together. Hence it is necessary that he should 
have conquered thoroughly the details of his 
business. He must also have perfectly familiar-
ized himself with the working of his machine and 
its multifarious weaknesses. The acquisition of 
this knowledge, it is apparent, requires long, 
practical experience and study. 

Each locomotive has its peculiarities. No two 
machines are alike. There may be no difference 
between them so far as the eye can discern, and 

*Railway baggagemeu are referred to and their work de-
scribed in the book on baggage. The ditties and responsibilities 
of the engineer and fireman referred to briefly in this chapter 
will be further and more particularly described in another part 
of the work. 

3 Vol. 4 	 (33) 
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the patterns from which they were built may have 
been identical, but their steam making power, 
their inherent force and their behavior generally 
will be different in many things. The engineer 
must fatliir n the secrets of his particular engine; 
must understand its weaknesses and its strength; 
how to utilize its forces and how to overcome 
its inherent defects. His skill in doing this, 
coupled with his ability to supervise the duties of 
the fireman, is in the main the measure of his 
capacity. 

The necessity that those who run engines 
should be men wedded to their office and should 
pursue it steadily as a business, is too apparent 
to need argument. Amateurs, or those who 
desire to go on the road for a time only, have not 
the knowledge that an engineer should possess. 
He, above all men, must be practical and con-
servative and possessed of a comprehensive mind. 
He must not only be alive to his own duty, but 
alert to that of others. There must be nothing 
of the braggadocio about him, nothing pyrotech-
nical nor spectacular. He must be a conscien-
tious man, taking the safe course, not because the 
rules tell him so, but because it is his nature. 

Such is the engineer. That such a man will be 
temperate in what he eats and drinU goes with-
out saying. He must withal have good health, 
and having this, his life is such as to preserve him 
to a vigorous old age. The hardships of his 
occupation, while great, are not such as to break 
him clown. He quickly becomes accustomed to  

his environment and wedded to his responsibili-
ties. As a set off against the things that harass 
and perplex him, there are many compensating 
advantages connected with his business which 
serve to refresh and encourage him. 

It is said of Stephenson that he sought educated 
men for engineers, but that Brunel preferred 
those who were ignorant, on the theory that they 
should not know anything outside of their duties. 
It is hardly necessary to say that the methods of 
the former proved superior. Knowledge of the 
multitudinous affairs involved in the duties of 
the engineer require a good foundation on which 
to build. Education forms a foundation. Those 
who seek to climb higher must conquer still 
wider fields. Their minds must be alert, strong 
and supple. They must be able to observe, 
experiment, analyze and formulate. The possess-
ors of such minds make good agents, engineers, 
conductors or officers. 

Those who seek to fill any office acceptably 
must learn the steps precedent thereto. It is not 
necessary that an engineer should first be a fire-
man, but it is necessary that he should be 
familiar with the practical workings of a locomo-
tive. The position of a fireman affords this and 
at the same time enables the person thus situated 
to utilize the time with advantage to himself and 
his employer. 

The effectiveness of the locomotive is largely 
dependent upon the skill of the engineer. He, 
therefore, loses no opportunity to add to his 
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